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Abstract 
With increasing globalisation, deregulation of trade and competition in the 

markets for dairy products, farmers are facing major adjustments and impacts in 

their farm businesses. Within the European Union, farmers are already facing 

significant change following the Common Agricultural Policy Mid-term Review in 

2003. Farmers will need to take strategic decisions to remain competitive in 

dairying, and must focus on improving their financial and business management as 

well as production efficiency. The primary focus of this research was to examine 

farmers’ financial practices and their impact upon farm financial performance. The 

case study research with 12 dairy farmers illustrates the linkages between sources 

and suppliers of financial and production advice with dairy farm performance in 

cost and profit terms by the participating farmers.  

 

Introduction 
The land area in the Republic of Ireland (RoI) is 6.9 million hectares 

(ha’s), of which 4.4 million ha’s are used for agriculture (Department of 

Agriculture and Food, 2004).  The contribution of agriculture to Ireland’s Gross 

Domestic Product (GDP) was 8.8% in 2004 and continues to decline (Department 

of Agriculture and Food, 2006). Trends of falling farm incomes, rising costs of 

farm inputs, rising levels of off-farm employment, increasing diversification of 

farm enterprises, and further polarisation of larger, more innovative commercial 

farmers and smaller, state reliant farmers have been observed (CSO, 2003; 

Connolly et al., 2003). Phelan (2005) showed that the contribution of farm income 

to household income declined from 70% in 1973 to 41% in 1999/2000 in the 

Republic of Ireland. Between 2000 and 2003, aggregate farm income levels 

decreased in real terms by 14 points (Department of Agriculture and Food 2004) 

and this is likely to continue.  Byrne et al. (2003) using the National Farm Survey 

data in Ireland observed that farmers obtain their production advice mainly from 

Teagasc – the Irish Agricultural and Food Development Authority, and from 

private agricultural consultants. Accountants, Teagasc and private agricultural 

consultants provided the financial advice. 
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With the operating costs of €28,000 p.a. for a typical rural farm household in 2000, 

the annual farm household income should exceed €40,000 to ensure that living 

expenses, loan repayments and taxation can be met.  By 2008, annual farm 

household income will need to exceed €57,000 to keep pace with predicted 

inflation.  To achieve the same level of profit by 2008 through increasing scale, an 

increase of 40 to 50 per cent would be required in milk production.  To obtain the 

same profit level through cost efficiencies by 2008, requires a reduction in costs of 

6.0 c/l (O’Dwyer, 2002). 

 

Purpose of the Paper 
The research reported here is part of a larger research programme to obtain 

a comprehensive insight into the financial practices of Irish dairy farmers (Byrne, 

2005). This paper has two objectives: (i) To examine certain farm financial 

management practices of dairy farm managers with different sized businesses 

(measured by herd size) who spend varying amounts of time working on the 

financial management side of their dairy farm (ii) To examine the impact of these 

financial management practices on the financial performance of these dairy farms.   

 

Methods and Data Sources 
Case study analysis was undertaken to obtain a comprehensive insight into 

the financial management practices of a sample dairy farmers in Ireland. 

Participants in the research were selected from the Dairy Farmer Survey 

completed in 2001 (Byrne et al., 2003), based upon the hours per week that case 

farmers self-reported that they spent working on the financial management aspects 

of their farm business, and on the number of dairy cows in their herds (Table 1).   

 

ISSN 1816-2495 
www.ifmaonline.org 3



Journal of International Farm Management Vol.4. No.1 - June 2007 
 

Table I Number of Respondents by the Hours per Week Spent Working on 
the Financial Management Aspects of the Farm Business and the 
Number of Dairy Cows in the herd (n=121) 

Hours per Week spent Working on Financial Management Number of 
Dairy Cows  
in the herd <1 Hour 

(N=25) 
Category 1 

1 – 3 Hours 
(N=54) 
Category 2 

4 – 5 Hours 
(N=20) 
Category 3 

> 5 Hours 
(N=22) 
Category 4 

< 56 11 (1-1)* 20 (2-4) 6 (3-7) 1 (4-10) 
56 – 85   7 (1-2) 21 (2-5) 8 (3-8) 5 (4-11) 
> 85   7 (1-3) 13 (2-6) 6 (3-9) 16 (4-12) 
Pearson’s Chi Square = 19.931 D.F. = 6 Sig. = 0.003  
*figures in brackets refer to the individual case study farmers participating in the research 
 

A case-farm from each of the 12 groups in Table 1 was randomly selected 

to participate in the research. Three categories of dairy farm were recognised, 

based upon the number of milking cows. The categories ranged from less than 56 

cows, between 56 and 85 cows and to more than 85 cows.  For example, case 

study farm 1 was selected at random from category 1 respondents who had less 

than 56 dairy cows and termed 1-1; case study farm 2 was selected from those 

respondents in category 1 who had between 56 and 85 dairy cows, and termed 1-2. 

Prior to the case study selection, the case-study interview schedule was piloted 

with three dairy farmers and adjusted to take account of the views expressed in the 

pre-testing phase.  

Each participant, with the assistance of the researcher, was required to 

complete the Teagasc Dairy Profit Monitor Input Sheet (a computer-based system 

developed by Teagasc to provide dairy farmers with a detailed analysis of their 

farm financial performance).  This was followed by a discussion of the financial 

management practices on their farms.  The purpose of completing the Teagasc 

Dairy Profit Monitor Input Sheet was to determine the financial performance of 

the dairy farm business, and to examine the financial management tools used by 

the participating farmers in its completion.   
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Results 
To measure farm economic performance in the dairy enterprise, common costs1 

and common profit1 are useful benchmarking measures.  The prevailing Teagasc 

guideline figure in 2001 for common costs was 10.9c/l and common profit was 

20.2c/l.  The common costs and common profit outcomes for all 12 farms are 

summarized in Figures 1 and 2. The results show common costs and common 

profit ranging between 6.6 and 15.4 c/litre and between 14.08 and 23.98 c/litre 

(Euro) respectively over the 12 farms. 

The results for each farm are summarised in Tables II a and II b.  As farm size and 

activity increases, some farmers employed full-time hired labour (Case farms 1-3, 

3-9 and 4-12). So the exclusion of ‘hired labour’ in the calculation of common 

costs benefits those farms.  For example, case farm 3-9 has high common costs 

and the addition of ‘hired labour’ to this figure, would greatly reduce the farms 

common profit. 

Figure 1: Common costs (c/l) for 3 
herd sizes by stated length of time 

(h/wk) involved in financial farm 
management 
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Figure 2: Common profit (c/l) for 
3herd sizes by stated lenght of time 

(h/wk) involved in financial 
management
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Figure 2: Common profit (c/l) for 3 
herd sizes by stated length of time 

(h/wk) involved in financial 
management 

 
Category 1 

Teagasc common profit targets for category 1 farms were achieved. 

Common costs targets were met in one (case farm 1-2) of the three farms.  This 

respondent demonstrated a willingness to adapt to new management practices as 

                                                 
1 Common costs are all variable and fixed costs excluding hired labour, interest, land and quota 
rental or lease costs.  Common profit is total dairy output less common costs.      
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an active participant in a DairyMIS2 (Management Information System) discussion 

group which focuses on reducing costs per litre of milk and improving milk 

quality.  

There were no financial management records kept on these farms. Case 

farm 1-3 used a bookkeeper to record financial information in a commercial 

accounts package. As there was high farm debt on case farm 1-3, recording all 

cash-flow activities was a requirement laid down by the lender.  The three farmers 

all sought professional farm financial advice from agricultural consultants.  Two 

respondents used accountants and discussion groups.  The research found that the 

respondents had limited commitment to their dairy business due to imminent 

retirement (1-1), off-farm employment (1-1), no immediate successor identified 

(1-2, and 1-3) and commitment to off-farm investments (1-3).   

 

Table II a:  Farm and financial management characteristics of dairy farms 
 

 
No. of Dairy 

Cows 

 
Hours Spent per 

Week on Financial 
Management 

 
Common 

Costs 
(c/l)2 

Common 
Profit  
(c/l) 

Financial Records Cate-
gory 

and 
Case 
Farm 

Area 
Farmed 

(Ha) 

Total 
Farm 
LU’s1 

 
(Dairy 
Cows) 

 
< 56 

 
56-85 

 
> 85 

 
< 1 

 
1-3 

 
4-5 

 
> 5 

 Target 
 

10.9  

Target 
 

20.2  

 
Manual 
Account 

Book 

 
Comp 3 

Accounts

1-1 
 

38 69 
(29) 

√   √    15.40 20.46   

1-2 
 

81 168 
(64) 

 √  √    8.80 21.56   

1-3 
 

123 442 
(262) 

  √ √    11.44 23.98  √ 

2-4 
 

37 81 
(35) 

√    √   14.30 14.08 ? √ 

2-5 
 

123 197 
(75) 

 √   √   11.66 16.94 ? √ 

2-6 
 

93 253 
(102) 

  √  √     6.60 22.00 ? ? 

3-7 
 

81 117 
(54) 

√      √  10.78 20.90 √  

3-8 
 

59 117 
(79) 

 √    √  12.98 22.00  √ 

3-9 
 

63 178 
(114) 

  √   √  12.54 23.76  √ 

4-10 
 

74 147 
(49) 

√      √ 12.10 19.58  √ 

4-11 
 

114 102 
(60) 

 √     √ 10.56 20.68 √  

4-12 
 

272 359 
(241) 

  √    √ 7.26 19.80  √ 

1  LU = Livestock Units                            2 Currency is € (euro)                      3 Comp. is computerised 
 

                                                 
2 DairyMis is a computerised dairy management information system operated by Teagasc 
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Though they expended less than one hour per week personally working on 

the financial management, case farms 1-2 and 1-3 seemed to have a strong 

understanding of their farm financial situation and their business performance as 

reflected in their common profits outcomes (Table II a).  Case farmer 1-2 achieved 

this target through frequent involvement in discussion group activities, farm walks 

and demonstrations, while case farmer 1-3 achieved a better business financial 

understanding having hired a book-keeper. 

 

Table II b   Farm and financial management characteristics of dairy farms  
Financial Analysis Sources of Professional Farm 

Financial Advice 
People Involved in Making Farm 

Capital Investment Decisions 
Farm 
Goals 

Farm 
Business 

Plan 

Cate-
gory 
and 
Case 
Farm 

Compiled 
by farmer 

Compiled 
by a 

professional 

Account
-ant 

Agricultural 
Consultant 

Discus
-sion 

Group 

Partner Account
-ant 

Parent Profes-
sional 

Advisor 

  

1-1 
 

 √ √ √   √ √    

1-2 
 

 √  √ √ √   √   

1-3 
 

 √ √ √ √       

2-4 
 

√ √ √ √  √ √   √ √ 

2-5 
 

√ √  √    √ √ √ √ 

2-6 
 

√ √ √ √ √  √     

3-7 
 

 √ √ √ √  √     

3-8 
 

√ √  √ √   √ √   

3-9 
 

√ √ √ √ √  √ √ √ √ √ 

4-10 
 

√ √  √ √   √ √ √ √ 

4-11 
 

√ √ √ √ √ √ √  √ √ √ 

4-12 
 

√ √ √ √ √ √ √  √ √ √ 

 
There was no major capital investments contemplated in their businesses in 

the near future.  This ignored professional advice that expansion would be a key 

contributor in maintaining and increasing dairy farm incomes in the years ahead 
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(O’Dwyer, 2002). However, perhaps this advice was not relevant to these farmers’ 

circumstances as one farmer was close to retirement, another worked off the farm 

and the third farmer had no immediate successor.  The financial records were 

completed on these farms by professionals and were for compliance and tax 

reporting purposes. Case farmers 1-1 and 1-2 did seek financial advice from 

professional sources unlike case farm 1-3, the larger farm. 

The interaction between farm business and lifestyle goals with farm 

business plans is complex.  While none of the farmers in category 1 have 

developed formal business plans, all three case farmers have a strategy in place for 

their business i.e. retirement, off-farm employment, off-farm investment etc.  

Traditional measures of farm success are generally financial and production based; 

personal and family goals are rarely contemplated with respect to their 

measurement (Rawlings et al. 2000).  

 

Category 2 
Case farmers 2-4 and 2-5 financial performances were inferior to case 

farmer 2-6 (Table IIa) relative to the guidelines. It should be noted that Case 

farmers 2-4 and 2-5 represent over a third of all the dairy farmers participating in 

the case study research (Table I) and perhaps this indicates that the Irish extension 

service need to concentrate on improving the financial management skills of this 

set of farmers in particular.  Case farmer 2-6 participated in discussion group 

activities and adopted best practices (Table II b). Case farmer 2-4 was not involved 

in any discussion group in contrast to case farmer 2-5, but the discussion group 

only focused on production issues. Case farmers 2-4 & 2-5 maintained detailed 

financial records in Microsoft Excel, which they used to account for current 

spending, and to supply financial information to the accountant for annual tax 

accounts. The financial data on these case farms were compiled by the respondents 

and by professionals.  However, farmer 2-6 was the only respondent to use this 

data to advantage to increase farm profit.  All three respondents sought 

professional farm financial advice from their agricultural consultants. Case farmers 
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2-4 and 2-6 also sought this type of advice from accountants (Table II b). But 

farmer 2-6 also used a discussion group and Teagasc advisor for financial advice. 

Case farmers 2-4 & 2-5 indicated that they would seek advice from 

professional and family members if making a farm capital investment decision.  

Case farmer 2-6 had no plans for any immediate capital investments in the farm 

business due to family educational commitments.  Case farmers 2-4 and 2-5 had 

identified farm goals and business plans for their farm businesses. They were 

younger dairy farmers who planned expansion in their farm businesses in the near 

future.   

The major difference between case farmers 2-4 & 2-5 and case farmer 2-6 

was the stage of development of their farm businesses.  Case farmer 2-6 had made 

previous investments in his farm, was now operating efficiently, but will need to 

monitor the farm’s performance to maintain efficiency including the non-farm 

costs. While case farmers 2-4 & 2-5 were at the initial stages of developing their 

farm businesses at the time of the research, farmer 2-4 was in receipt of non-farm 

income from his spouse’s business. However, neither case farmers were involved 

in discussion groups dealing with farm finance.   

While case farmers 2-4 & 2-5 had strategies in place, their stated goals 

were not being achieved due to lack of knowledge (both production and financial). 

Farm goals and plans need to be revised to include a learning and growth element, 

which would enable these young enthusiastic dairy farmers to expand more 

efficiently. These farmers need to focus on their businesses’ ability to change and 

improve, to adapt their products and processes as well as the ability to develop and 

introduce new improved products and services (Kaplan and Norton, 1992).  A 

business must set targets that respond to continuous change in customer needs 

(Newing, 1995).  Therefore, as well as measuring the financial performance of the 

farm business, these farmers require non-financial measures of performance.  Non-

financial indicators are usually leading, that is, they inform the manager of likely 

future performance. For example, the learning of a new skill is a lead indicator of 

the farmer’s future focus and ability to manage (Rawlings et al. 2000). 
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Category 3   

All three respondents exceeded common profit Teagasc guidelines (Table II a). 

While all farmers kept detailed financial records, which were used as part of 

discussion group activities, only 3-7 in this group had common costs lower than 

the Teagasc guideline.  Case farmer 3-8 was a new monitor farmer and that may 

indicate an intention to focus on reductions in costs going forward. But 

opportunities existed for case farmers 3-8 & 3-9 to improve the efficiencies of 

their farm businesses. While case farmer 3-9 prepared detailed financial budgets 

and farm business plans, the annual financial figures used in his participating 

discussion group were not current as they were taken from annual tax accounts.   

All of the case study farmers in this category used professionals to compile 

financial analyses of their farm businesses.  Case farmers 3-7 and 3-8 only started 

to compile their own financial analyses in 2001, expecting to improve financial 

performance in future years. All three respondents sought professional farm 

financial advice from agricultural consultants and discussion group members and 

case farmers 3-7 and 3-8 also sought advice from their accountants.  Case farmers 

3-8 and 3-9 involved their parents and their professional advisors when making 

farm capital investment decisions. Case farmers 3-7 and 3-9 involved their 

accountant in these decisions also.  Only case farmer 3-9 had farm goals and a 

business plan in place for the farm business.  Farmers 3-7 & 3-8 have made capital 

investments in their farm business during 2001 and may be representative of dairy 

farmers at the earlier developing stages of their farm business. However, Case 

farmer 3-9 was a larger dairy operator with few options left to expand the farm 

business except through the purchase or leasing of additional land.   

All three case study farmers are younger, committed dairy farmers. Case 

farmer 3-9 farmed in partnership with a parent who managed the financial side of 

the farm business with a business plan in place. Case Farmers 3-7 and 3-8 had 

recently commenced farming but had no farm business plans in place. Progress in 

areas of farm efficiency and business expansion requires developing a strategy for 

the farm business (O’Dwyer, 2002). Inflation and the increasing costs of living 
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continue to erode dairy farmers’ incomes in a price-cost squeeze and this will 

continue unless farm profitability is improved.   

Therefore case farmers 3-7, 3-8 & 3-9 need to develop a more strategically 

appropriate approach in their farm businesses in the years ahead. They are young 

and enthusiastic, and in the early stages of developing their farm businesses. 

Improvement of their knowledge and skills in all areas related to the farm business 

e.g. in production and finance and with a developed knowledge of the farm 

environment, safety and regulatory requirements, is necessary. (Kaplan and 

Norton, 1996; Shadbolt and Rawlings, 2001 and Parker, 2000). 

 

Category 4 

These case farmers spent the most time on financial management, but 

common profit exceeded Teagasc guidelines only on farm 4-11.  Common costs 

were below Teagasc guidelines on farms 4-11 and 4-12. All three case study 

farmers had detailed financial records for participating in  discussion group 

activities. An opportunity for improvement in performance as measured by 

common costs and common profit existed for case farmer 4-10.  

The financial analyses for these respondents were compiled with 

professional help.  This should have provided an opportunity for respondents to 

obtain a full comprehension of the impact that a well-managed financial function 

has upon the farm business. All respondents sought professional farm financial 

advice from their agricultural consultants and discussion group members and 

farmers  4-11 & 4-12 further sought this type of advice from their accountants.  

Case farmer 4-11 had made previous capital investments in farm buildings, 

machinery and milk quota, over the past years.  While case farmer 4-12 had made 

no recent major capital investment in the farm business, this respondent entered a 

number of long-term leases for both land and quota.  Case farmer 4-10, who was 

in a farm partnership arrangement with a parent, was anxious to double the size of 

the farm business over the next 10 years while the view of the parent was more 

conservative and disagreed with the proposed plan to invest further in the farm 

business. This is an example of generational conflict in terms of future investment. 
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All three case study farmers had farm goals and a business plan in place for their 

farms. Case farmers 4-11 & 4-12 are typical of farming couples with commitment 

to the development of a dairy business and who have invested substantial amounts 

of time and money on their farms over the last 10 years.  The major contributor to 

a more successful performance for case farmers 4-11 & 4-12 was their willingness 

to increase their knowledge base, whether this related to production, financial, EU 

regulations, safety and other issues over the last ten years. They involved 

themselves in a number of discussion groups, research trials, relevant meetings 

and farm demonstrations among other activities. Non-traditional areas of the farm 

business such as the farmers’ personal growth and development should be 

monitored, since farmers’ knowledge and skills may be often the barrier to change 

rather than a physical resource, and because these factors are usually lead 

indicators of future performance (Parker, 2000).        

 

Discussion and Conclusions 
 The farm, personal and financial management characteristics of the case 

study farmers who were most efficient in terms of costs and profit and who 

expended different amounts of time on the financial management aspects of their 

farm business are outlined above. Using a modification of the model outlined by 

Shadbolt and Rawlings (2001) enabled these case farms to be examined under the 

following headings: Financial Issues, Production Issues, Learning Issues and 

Regulation Issues. 

 

Financial Issues 

All case study farmers expressed strong interest in the financial 

performance of their dairy business.  However, financial comparisons (Table II a) 

showed a large variation in terms of common costs and common profit. Farmers 1-

2, 2-6, 4-11 & 4-12 had common costs lower than Teagasc guidelines and were 

farm businesses established more than 15 years ago. The common factor enabling 

these four case study farmers to maintain their common costs below the cost 

guideline figure may, in part, be their active participation in Dairy MIS discussion 

ISSN 1816-2495 
www.ifmaonline.org 12



Journal of International Farm Management Vol.4. No.1 - June 2007 
 

group activities.  This comparative analysis of production and financial outputs 

may increase awareness of relative performance. Subsequent corrective action in 

farm practices, if identified, may be taken if needed.  The other major factor in 

enabling these farmers to have lower common costs was their wisdom from age 

and their experience of farming.   

While the other respondents completed some form of ‘financial analysis’ 

and were involved in various ‘discussion groups’ (except case farmers 1-1 & 2-4), 

they were not using the relevant information to reduce their costs of production.  

Farmers 3-7, 3-8 & 4-10 were actively involved in discussion-group activities, but 

were comparative newcomers to dairy farming and so had not yet fully benefited 

from this activity.  For case farmers 1-3, 2-5 and 3-9, discussion group activities 

were focussed upon off-farm investments, production issues and tax account 

analysis. Case farmers 4-11 and 4-12 also had detailed business plans in place for 

their farms.  However, the limitations of managing solely with financial measures 

have been recognised for decades and the case study farmers must also focus on 

other relevant issues (e.g. on production) when managing their farm businesses. 
 

Production Issues 

Production management has historically been the strongest focus of farm 

business management, both in practice and in the literature (Parker, 2000).  This is 

evident on all the case study farms, where production advice was sought from at 

least one source and detailed production records were recorded.  All case study 

farmers except 1-1, 1-3 & 2-4 were involved in discussion groups, which focused 

on the production side of the farm business.  This tactical focus of the case study 

farmers may be influenced by a common belief that high production levels are 

responsible for a healthy business (Deane, 1993).  This is exacerbated by both a 

community and industry perception that success is dependent on the quantity of 

milk solids produced per cow or per ha. 

However, farmers 1-2, 3-6, 4-11 & 4-12 were participating in the 

comparative analysis of the farms’ production and financial performace, which 

enabled farmers to assess their comparative farm business performances. 

Subsequently corrective action in farm practices may be taken then, if needed. 
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Learning Issues 

A factor common to case farmers 1-2, 2-6, 4-11 & 4-12 is their ‘wealth of 

experience and knowledge’.  Farmers 2-6, 4-11 & 4-12 were continually involved 

in activities to increase their knowledge and skills such as research trials, attending 

farm meetings, demonstrations etc.  Respondent 1-2 was planning retirement and 

was ceasing these activities.  

Case farmers 3-7, 3-8 & 4-10 were young farmers committed to their farm 

businesses, but were very inefficient at the time of the study. To survive in an 

increasingly competitive business environment they need to understand the critical 

importance of ‘learning’ in improving farm business performance.  An increased 

emphasis in organisational learning has been advocated by Argyris (1991), Kreigal 

& Brandt (1996) and Porter (1997).  How effectively staff learn the new 

capabilities required to realise strategies is a lead indicator of future business 

performance.  Without knowledge and understanding of new technologies or better 

management practice it will be difficult for farmers to make continuous 

improvement or a transformational change (e.g. trebling herd size to improve 

profitability and enable succession for children).  Even where the base system of 

milk production remains similar over time, there is a demand for learning with 

respect to food safety, milk quality, environmental sustainability and animal 

welfare.  Learning should be targeted towards the demands for future growth. 

 

Regulation Issues 

All Irish farmers operate in a context of strict environmental regulations 

and under the Common Agricultural Policy (CAP).  These have a major influence 

on any decisions taken by Irish farmers for their farm businesses. The two main 

opportunities available to Irish dairy farmers are to improve efficiencies and to 

increase scale (O’Dwyer, 2002).  However, to increase scale operating under the 

restrictions of the CAP (quota regulations) as illustrated in the case study results is 

difficult. Only Case Farmers 2-4 & 2-5 planned to invest in their farm businesses 

over the coming years, as access to quota was seen by them as a restricting factor. 
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Negotiations are currently underway to free-up access to quota for Irish farmers 

from 2007 onwards.  

The research illustrated the management actions in place on farms of 

different land areas and herd sizes. Though commitment to their farm financial 

business was assessed through self-reporting of the time spent by the farm operator 

in working on financial aspects of their dairy farm business, other factors may 

have been more important in dairy farm financial performance than the time 

expended at this activity. The case studies showed that while the case study 

farmers consistently used professionals for financial advice and analysis, there was 

less professional involvement by some farmers in developing farm business plans 

and goals and in financial record-keeping. Seven farmers having higher common 

costs than those recommended suggests significant management improvement was 

required on these farms. Four case farmers had common profit levels less than the 

Teasgac guidelines, two of these because of investment levels made previously 

and two because of apparent lack of commitment to their dairy business. The case 

studies demonstrated the individuality of farmers in financial farm management 

activity demonstrating a weak to strong commitment to action across the spectrum 

of farm sizes. 
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MULTIFUNCTIONALITY AND RURAL TOURISM: A 

PERSPECTIVE ON FARM DIVERSIFICATION 

 

Abstract 

Despite the growing interest in rural tourism in rural communities, there has 

been little investigation of how to introduce this new activity into 

conventional farm management while taking advantage of multifunctionality 

in agriculture. Considering rural tourism as a new farming activity that 

transforms a positive externality of multifunctionality into an 

income-generating opportunity (or the internalisation an of externality), this 

paper examines the evolutionary process of farm management by focusing on 

a farm household that operates a rural tourism business in Hiroshima, a 

mountainous area in western Japan. The examination of this household 

pioneering rural tourism showed that the rural tourism activity was a product 

innovation in farming whereas a traditional innovation in farming techniques 

was a process innovation. The former evolved from an interaction between 

multifunctionality and a rural tourism activity. Therefore, we should put more 

emphasis on policy that focuses on promoting product innovation in farming 

especially in the field of rural tourism by farm women. 

 

Keywords: rural tourism, farm diversification, multifunctionality, service 

goods, product innovation, externality, internalisation, gender, 

entrepreneurship 

 

Introduction 

Rural tourism has been advocated as a means of farm diversification (Haines 

and Davies, 1987; Slee, 1989) and has been studied from the viewpoint of 
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farm-based rural hospitality businesses in many countries (Page and Getz, 

1997). However, how to combine multifunctionality in agriculture with farm 

diversification has not received sufficient attention. The basic idea behind 

multifunctionality is that agriculture is more than just producing food and 

selling commodities; it also produces many intended and unintended 

by-products.  Some externalities are “good”, such as creating employment in 

rural areas, while others such as pollution and erosion are clearly undesirable.  

Externalities can be intangible, such as the preservation of a farming heritage.  

If farmers can successfully take an externality into the farm business or 

internalise it, multifunctionality will give them a chance to realise a new 

income source. 

 

This point will be important in designing rural policies to help farmers create a 

new farm activity through internalising an externality or transforming it into 

an income-generating process. This is why we focus on multifunctionality and 

farm diversification. However, to our knowledge, sufficient conceptual 

explorations taking into account the unique features of rural tourism1) that 

differ in several aspects from traditional farm products have been lacking. 

 

Therefore, firstly, this paper clarifies the characteristics of rural tourism as a 

farm activity compared with traditional farming activities. Secondly, we 

evaluate multifunctionality from the perspective of innovation in farming 

activities internalising its externalities into a new farm activity. 

 

Thirdly, we conduct a case study on how a rural tourism activity was 

generated by tracing the evolutionary process of farm activity focusing on one 

farm household in mountainous Hiroshima, Japan and on mutual interaction 

between multifunctionality and rural tourism development. This is because 
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pioneering farmers come into existence so sporadically that their existence is 

not incorporated into statistical data. This pioneering farm activity gives us an 

effective model for predicting the future evolution of rural tourism. Finally, 

we suggest future farm policy orientation that is in harmony with rural 

resource-environment policy. 

 

Study area and rationale for case study 

To shed light on the evolution of rural tourism we focus on a farm household 

that is conducting a rural tourism activity in the mountainous northern tip of 

Hiroshima, western Japan. Western Japan is one of the most profoundly less 

favoured areas in this country in terms of an ageing population, scarcity of 

successors and small farms. Over 100 farmhouses providing accommodation 

for skiers have been established in this area, as it is one of the largest ski areas 

in western Japan. A problem has been to promote rural tourism in the summer 

so that tourism is not limited to winter sports. In response, a few farm 

households, differing from traditional farmhouses who only provide 

accommodation for skiers, are engaged in rural tourism. A typical case is the 

Tamura farm. Through reviewing about 40 years of evolution within this 

household we contrast rural tourism and farming from an innovation 

perspective because these take place within the setting of two epochs. 

Through this case study we clarify the impact of rural tourism on farm 

management by elucidating the process of internalisation of multifunctional 

externalities and try to anticipate prospects for the future direction of farm 

diversification in less favoured areas. Although this is, of course, a personal 

history of one farm, we can observe a drastic change in the farming system 

within this family wherein they experienced events that often reflected the 

general socio-economic background that this country had experienced. 
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Emerging rural markets and conceptual consideration 

The recent surge in rural tourism and direct selling by farmers from stands or 

shops in rural areas creates a new possibility for forming other markets in 

addition to the markets for farm products in the cities (Figure 1). 

Rural markets Urban markets

Figure 1 Rural-urban relationship between two products

Service goods

Transfer of goods

Transfer of people

Farm productsRural tourism

Material goods

Rural areas Urban areas

Figure 1 illustrates that, in addition to the traditional route of farm products 

from rural areas to urban markets depicted by the arrow from left to right, 

another arrow emerges from right to left. This arrow exists because urban 

dwellers have begun to purchase farm products that often have the features of 

service goods such as rural tourism. 

 

Therefore, we assume that there are two spatially segregated markets in rural 

and urban areas, and these are termed here “urban markets” and “rural 

markets”, respectively. This is because prices for traditional farm products are 

formed in urban markets, while prices for rural tourism are formed in rural 

markets. In other words, the difference is based on whether or not price 

formation is done at the point of production. This is why we should consider 

two spatially independent markets. Profiles of the two products, which we call 

“rural tourism goods” and “ordinary farm products”, are characterised and 

contrasted in Table I. The profiles show two different goods dealt in spatially 

different markets. 
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Table I. Comparison of two different farm goods 

  Characteristics  Rural-tourism goods Ordinary farm products 

Location of markets Rural areas Urban areas 

Who pays transportation costs Consumers (visitors)  Producers 

Types of demand Recreation, purchase of 
local foods Food purchase 

Types of goods Service goods Physical goods 

Types of market Niche, up-market Mass market 
Possibility of internalising 

multifunctionality into farm 
activity 

Positive Neutral  

 

First, in the case of the urban market, ordinary farm products are traditionally 

shipped to urban markets for consumption. Generally, these products are for a 

mass market utilising a mass distribution system conducted by retailers or 

agricultural cooperatives. Transportation costs are usually borne by producers. 

 

Conversely, in the case of rural markets, products are demanded mainly by 

urban inhabitants and partially by rural inhabitants. The following are 

included in the category of rural tourism goods: accommodation, rural cuisine, 

farm and farming experiences, pick-your-own, etc., and these have some of 

the characteristics of service goods. In addition, products from farmers’ shops 

and ordered by telephone or e-mail and delivered through the postal service or 

other carriers are also included in this category. Products sold in this manner 

are considered to be purchased by urban consumers who pay transportation 

costs2). A common factor with these products is that those who demand them 

pay the costs of coming to the rural markets or the delivery costs. 

 

The markets for rural tourism goods are not large, and are considered to be 

niche markets, as is often pointed out (OECD, 1995a, OECD, 1995b). Thus, it 
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is assumed that these characteristics result in larger income elasticity of 

demand compared with that for ordinary farm products such as food. 

 

In connection with multifunctionality, a positive externality such as landscape 

formation, land preservation, maintenance of a rural heritage, provision of a 

recreational opportunity and so on caused by a farm activity can be 

internalised or transformed into a farm business such as rural tourism activity 

by farmers as described below in detail. Otherwise farmers cannot receive 

payment for the benefit that they provide to society. 

 

In this sense rural tourism can take advantage of multifunctionality by 

internalising an externality caused by multifunctionality. On the contrary, 

ordinary farm products can create multifunctionality, although they are 

considered to be neutral for utilising multifunctionality by internalisation into 

the farm business. 

 

It is presumed that these two markets are not substitutable, but are 

complementary to each other for farmers. When we consider the two possible 

markets, it is easier to extend perspectives towards farm diversification. 

 

Internalising multifunctionality into rural tourism 

Here, we evaluate multifunctionality from the viewpoint of internalisation into 

an on-farm activity3). We summarise types and features of multifunctionality 

from the perspective of Japanese agriculture in Table II; yet, we recognise that 

there is variation in what aspects are emphasised from one country to another.  

With regard to the impact of agriculture on the environment from each aspect, 

agriculture has both naturally positive and negative impacts depending on the 
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intensity of the agricultural activity4). However, this paper focuses on positive 

externalities in farming activities. 
 
Table II. Multifunctionality and possibility of internalisation as farm activity  

Types of 
multifunctionality Content of multifunctionality Possibility of 

farm business 
Land preservation: 
preventing flood water and soil erosion 

Low 

Nurturing water resource: 
preserving underground water Low 

Preserving natural environment: 
purifying water and air, ameliorating climate 
change, preserving bio-diversity and eco-
system 

Low 

Environmental 
function 

Landscape formation Low 
Preserving cultural heritage Middle 
Health and recreational function High 

Cultural and  
social function 

Educational function High 
 

First, we classified multifunctionality into two functions: one related to the 

environment and another related to cultural and social aspects as shown in 

Table II. 

 

Concerning functions related to the environment, since externalities are 

widely exerted, these are not easy to entirely internalise at an individual farm 

level because these functions require collective efforts, for instance, at the 

local community level for complete internalisation. 

 

In contrast, health and recreational functions and educational functions are 

interpreted as social functions rather than environmental functions and can be 

internalised into a farm level activity more easily than other functions, as they 

are easier to transform into service goods such as rural tourism by a farm 

activity. Thus, in multifunctionality, there are functions that are easily 

internalised at the farm level and ones that are not. For this reason, health, 
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recreational and educational functions have greater possibilities to be utilised 

as new farm activities. 

 

To summarise, from the farm policy perspective, the significance of 

multifunctionality issues is the chance to enlarge the activity domain for farm 

diversification by taking into account environmental impacts. In this case, it 

should be noted that there are differences in terms of the ease in internalising 

an externality into a farming activity among types of multifunctionality.  

Hereafter, in the following section, we focus on the recreational function to 

examine how a rural tourism activity was generated. 

 

Evolutionary process of farming activity and rural tourism: a case study 

of innovation in farming 

As a case study on how a farm operator generated an innovative farming 

activity in connection with multifunctionality, we focus on the evolution of the 

Tamura farm, beginning in 1963 when the Tamuras married, up until 2001. 

The profile of the Tamura farm is summarised in Table III. The Tamura farm is 

located in one of the steepest hilly and mountainous areas in Hiroshima. Mrs. 

Tamura was a pioneer of rural tourism in this area, although farming 

conditions for this family were very similar to those of other farm households 

there. Because of the highland climate, which is cool in summer and 

characterised by a large temperature difference between day and night, good 

quality vegetable products are produced such as tomatoes and cucumbers, 

which have been the main crops in this area. The Tamura’s farm is slightly 

larger than the average in this area. 
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Table III. Profile of the Tamura farm (as of 2001) 

Item Data 

Location Hilly and Mountainous Hiroshima, Height: 450 m 

Husband (rice) and wife (vegetables, rural tourism) Family   
labour Wife: "designated excellent farmer" by prefectural government 

1.6 ha: rice (0.3 ha), green house (0.3 ha), vegetables (0.1 ha), 
flower field (0.75 ha), car park (0.15 ha) 

Acreage:  
land use 

10.0 ha: wood 
 

We recognise that there were two epochal events in the years during which the 

farm evolved. The first was mechanisation and the land consolidation process 

that spread throughout agriculture during 1960s to the 70s. The land, or paddy 

field, consolidation project was a prerequisite for mechanisation because 

traditional paddy fields were small, scattered, and irregular in form, which 

presented major physical obstacles to the mechanisation of growing the main 

crop, rice. Effects of land consolidation are summarised by an illustration in 

Figure 2.  Until this obstacle was removed, mechanisation could not truly 

increase labour productivity. Therefore, we should treat mechanisation and 

land consolidation together as a unit of innovation in farming5). 

a

a

b

c

bc

a

a

b

c

bc

Farmer a’s land

Farmer b’s land

Farmer c’s land

Before land consolidation
(traditional form of paddy)

After land  consolidation
(current form of paddy)

OKDifficultFlexible land use
OKDifficultIncrease labour productivity

OKDifficultIncrease land productivity

OKDifficultMechanisation

AfterBeforeEffect of land consolidation

Figure 2  Effects of land consolidation
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This innovation resulted in increased labour productivity and stimulated crop 

conversion from rice to production of more profitable vegetable crops grown 

in greenhouses. However, this process also resulted in husbands taking 

off-farm jobs, which was not anticipated by the government. This unexpected 

result was commonly observed all over the country during this period. 

Consequently, farmers attained income parity with urban households not by 

any on-farm activity, but by seeking off-farm jobs, where wages were rising 

faster than farming returns due to high economic growth in the industrial 

sector at that time.   
 

Year 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81

Tomato ? ---- ---- ---- ---- ----

No. paddies 16 Paddies ---- ---- ---- ---- ---- ---- ---- ---- ----

Ploughing Cow Tiller--- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

Rice planting Manual ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

Harvesting Manual ---- Binder and thresher ---- ---- ---- ---- ----

Rice drying ---- Rice dryer ---- ---- ---- ---- ----

Transportation Carrier by tiller ---- mini truck ---- ---- ---- ---- ---- ---- ----

Table IV.  Evolutionary process of mechanisation and land consolidation: case of the Tamura farm 

Service of 
agricultural 
cooperative

Group farming 
service

Source: Survey by the author and data from the town government.

Natural drying by 
hanging 

Tractor 
(15hp)

Green 
house

Conversion from 
rice paddy

Land consolidation 
project to 5 paddies

Rice planter        
(2 rows)

?

? ?

? ?

?

? ?

? ?

? ?̂^

^ ^

^ ^

^

^ ^

^^

^ ^

 

We can see that exactly the same process occurred on the Tamura farm as is 

shown in Table IV. When Mrs. Tamura was married in the early 1960s, the 

farming operation involved cattle and crops were harvested manually. In a 

short while, tillers and binders were introduced for rice harvesting, meaning 

the beginning of mechanisation in the late 60s. Then, the farming operation 

was further mechanised with rice dryers, mini trucks, rice planters, etc. in the 
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early 70s. However, land consolidation was not yet completed. The sum of 16 

paddies totalled only 0.9 ha, while the average was 0.056 ha. These were the 

typical scattered irregularly shaped paddies as illustrated in Figure 2. This was 

the traditional form of paddy that ensured equal opportunity for irrigation by 

the farmers concerned. 

 

At this stage, tractors had not yet been introduced. This is because the shape of 

the paddy had to be transformed to become suitable for mechanical operation. 

This was not realised until the land consolidation project was started. The 

above facts make it obvious that land consolidation and mechanisation 

progressed together. 

 

The direct effects of land consolidation was firstly improvement in labour 

productivity with mechanisation and crop conversion from rice to more 

profitable crops such as greenhouse vegetables, which required the 

transformation of irregularly-shaped paddies to square plots. Moreover, land 

consolidation not only raised productivity, but also enabled farmers to receive 

machinery operation services from cooperatives or other farmers. This 

out-sourcing behaviour eliminated the need for investment in machinery and 

further promoted off-farm jobs for householders on farms. 

 

In summary, the first epochal event resulted in transformation of this area into 

vegetable production, while on the other hand, part-time farming grew due to 

improvement in labour productivity under relatively high off-farm wage rates. 

 

New activity for the new market 

The second epochal event was the start of a rural tourism activity. 
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The Tamura’s farming started with rice production before moving to tomato 

production for shipment to the urban market; then Mrs Tamura began making 

dried flowers, offering accommodation to visitors and providing some 

pick-your-own services for garden flowers and greenhouse tomatoes. In 

another way, the activity evolved from physical goods to goods providing 

services. Thus, we can say that the market offering these goods with a service 

factor exists in the farmyard. In this case, unless people who want to enjoy 

these goods visit the farmyard, they cannot consume these goods. This means 

that a new rural market is emerging as explained in Figure 1. 

 

The starting point for the rural tourism activity began accidentally when Mrs 

Tamura was injured during vegetable farming. She was hospitalised and had a 

good chance to review her life as a farmer’s wife after she had completed her 

childcare responsibilities6). She became interested in trees and wild flowers in 

the backyard wooded area and began to teach herself to make dried flowers. 

Then, she exhibited her work in Hiroshima and achieved a good reputation. 

This success gave her the momentum to launch a new activity. At the same 

time, she learned from people outside her region that the highland climate in 

her area created flowers that, when dried, had a clear colour that resisted 

fading and that had petals that did not easily fall. Until this time, this was an 

unrecognised local resource. Then word of mouth and publicity led to 

increased requests from visitors for accommodation and pick-your-own 

tomatoes and cucumbers. 

 

This means that the rural tourism activity grew not only by her efforts, but also 

by interaction with people outside the rural community. This is a point of 

difference from traditional farm products. People from the outside world were 
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involved at every important turning point. The personal network grew in 

accordance with the growth of the activity. 

 

Thus, the evolution of rural tourism is understood as a process of interaction of 

people outside of the rural community with a farm operator. This interaction 

brings about the objective evaluation of unutilised new farm and local 

resources, which creates a basis for a new activity. In short, multifunctionality 

is realised in the farm activity in accordance with a deepening rural tourism 

activity such as a recreational function and a partial landscape-forming 

function by the flower garden. Therefore, we can say that the development 

process of rural tourism is attained by discovering and nurturing 

multifunctionality rather than utilising ready-made local resources. 

 

This was the process of creating a new farm activity that had not existed 

before and thus in this sense was a product innovation. The interaction of 

multifunctionality and internalisation added a new recreational value to the 

farmyard of providing dried flowers and a flower garden for urban visitors. 

Thus when multifunctionality was expressed in the product, the rural tourism 

activity became viable as a farm business. In addition, the Tamura’s case 

clearly shows that multifunctionality is realised in the formation of a new farm 

activity. 

 

Another point that should be kept in mind is that the more extensive the rural 

tourism activity became, the more clearly became Mrs. Tamura’s sense of 

entrepreneurship, which was the process of transforming a farmer into an 

entrepreneur. By way of recognition of visitors’ needs, taking advantage of the 

typical climatic conditions and making dried flowers, and then trying to 

establish her brand, she succeeded in making a new rural business by utilising 
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multifunctionality. Because of all of these pioneering accomplishments she 

was credited as a “designated excellent farmer” by the prefectural government 

in 1999. 

 

Innovation in on-farm activities: comparison between the farming 

activity and the rural tourism activity 

Here, features of the two epochs are contrasted from the perspective of 

innovation. Table V summarises the main differences between the innovations 

that occurred in the rice farming activity and those in the rural tourism activity. 

Innovation in the farming operation was apparently a process innovation 

because this was a mechanisation and land consolidation process introduced 

exogenously and that occurred in the process of farming production. This 

means that the products were the same as before the innovation. Specifically, 

these were machinery and farmland related hardware technologies. 
 

Item Farming activity Non-farming activity

Content of innovation Operation of rice farming Creation of new activity

Place of innovation Mechanisation & land consolidation Rural tourism 

Time of occurrence of innovation Late 1960s to early 1970s Late 1990s to early 2000s

Time of life cycle Young      Middle aged: latter part of M-shaped 
job holding curve

Origin of innovation Exogenous Endogenous

Type of innovation Process Product: service goods

Type of innovative technology Hardware technology Software technology

Role of wife in farm management Subsidiary of husband Decision maker

Table V.  Comparison of features of on-farm activities from innovation: case of the Tamura farm 

Impact on farm management Heightening on-farm activity Deepening of off-farm activity, 
introducing vegetable production

 

The same process innovation in rice farming operations had diffused 

throughout the country at a period of high economic growth, and was a time of 
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modernisation of farming in Japan. This exogenous innovation triggered 

deepening of off-farm non-farming employment for husbands and of 

movement from rice to higher profit crops such as vegetables grown by farm 

women. The diversification of farming allowed husbands to take off-farm jobs 

and for wives to assume the on-farm farming activities instead. These changes, 

which were common throughout the country, happened exactly the same way 

in the Tamura farm household as described previously. 

 

On the contrary, rural tourism in this case endogenously occurred and product 

innovation created a product that had never existed on the farm in this area. 

This innovation was the software technology of making dried flowers and 

offering accommodation services based on unused resources. In this case, the 

innovation resulted in extending an on-farm activity rather than extending an 

off-farm activity. 

 

Moreover, another important point is that in the case of Mrs Tamura the role of 

the wife switched from providing mere subsidiary family labour performed 

under her husband’s initiative to becoming a decision-maker and taking the 

initiative in the new farm business. This is another example of the significance 

of rural tourism in realising a gender-equal society. 

 

Discussion: factors of product innovation 

Here let us consider the factors influencing product innovation. First, we can 

observe that Mrs. Tamura clearly has affection for the local community and 

farm life. Developing rural tourism is a process of establishing clear identity 

as a farm woman starting from a vague identity. 
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Secondly, the rural tourism activity created a personal network of people 

outside the local community and this network stimulated discovery of new 

local resources and eventually the creation of a new activity as mentioned 

above. 

 

Thirdly, rural tourism developed stepwise, not linearly. Extension of one 

activity served as preparation for starting another activity and the increase in 

the number of activities provided an opportunity for the enlargement of the 

whole farm business. Thus, it is safe to say that qualitative development needs 

quantitative development, and vice versa. 
 

Table VI.  Evolutionary stages of rural tourism activity: case of the Tamuras 

Stage 
Activity 

Preparatory Take-off Extension  Brand-establishing 

Year 1985- 1995- 1997- 2002- 
(Age of Mrs Tamura) -41 -51 -53 -58 

? --------------- *------------- 

Making dried flowers Self-taught  Exhibition 
show 

--------------- -------------------------- 

Studio & 
 dried flower course   ------------- --------------- -------------------------- ?

^ 

^

Flower garden  
& car park     ------------- -------------------------- 

Accommodation     ------------- -------------------------- 

?̂

?̂

Pick-your-own tomatoes     ------------- -------------------------- ?̂

Creating own brand by 
Yamahahako flower       ------------------------ ?̂

 

With all of these features taken into account, we can classify the evolutionary 

steps as follows: preparatory, take-off, extension, and brand-establishment 

(Table VI). At the preparatory stage the rural tourism activity has not been 

launched. At this stage, there was the learning process of drying flower 

techniques as a pastime and preparing for opportunities to develop this into a 

farm activity. 
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The take-off stage is when the actual rural tourism activity began. In Mrs. 

Tamura’s case, she had an exhibition of her craft at Hiroshima due to requests 

from friends in the city area. The success of this exhibition gave her 

confidence, which led to the creation of the new farm activity. 

 

At the extension stage the activity was extended by such means as offering 

accommodation and setting up the flower field. Then, she tried to establish her 

own brand by featuring Yamahahako, a white wild highland flower suitable 

for pressed flower techniques. The idea of establishing her own brand is 

evidence of her becoming an entrepreneur. For that reason we can designate 

the place that she has now entered as the brand-establishment stage. 

 

The evolution in farming activities was also a transformation process during 

which she changed from the role of a farm wife to that of an entrepreneur. 

Figure 3 Interaction between multifunctionality and     
farm diversification

Realisation of multifunctionality

Internalisation of external effects

Network with
urban people

Multi-
functionality

Farm 
diversification

Figure 3 depicts the relationship between multifunctionality and farm 

diversification from the experience of the Tamura farm. The relationship is 

mutually positive. The more farm diversification evolves, the greater 

multifunctionality is realised. In this process a human network with urban 
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people plays an important role in stimulating farm diversification by requests 

from these people and extending the network itself. 

 

To summarise, multifunctionality moved from a conceptual state to an actual 

state through the development of rural tourism. To put it differently, farm 

diversification and multifunctionality interacted and developed together. 

Specifically, Mrs Tamura began with dried flower making, moving on to 

pick-your-own flowers and offering an accommodation service, together with 

a dried flower course, which meant realisation of the recreational function in 

the farming. Then she started pick-your-own tomatoes as requested by visitors, 

which added a food educational function, too. Therefore, we can say that 

creating a new activity by internalising multifunctionality was attained 

stepwise by interaction with visitors rather than all at once. It was also the 

process of transforming herself. 

 

Conclusions 

This paper has explored the interaction of multifunctionality and a rural 

tourism activity by focusing on the evolution of an actual farm household in 

mountainous western Japan. The following are the main points discussed in 

this paper. 

 

1. We showed farm diversification characterised by two different markets: 

an urban market for traditional farm products and a rural market for rural 

tourism. The latter is emerging and gaining importance in the farming 

community. We should explicitly take into account that there are two 

types of farm products in farm diversification. 

2. There is a degree of difficulty in internalisation in multifunctionality. 

Among actual functions comprising multifunctionality, health, 
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recreational and educational functions are most suited for farm 

diversification or internalising by individual farming activities due to the 

relative ease in transforming these functions into service goods. 

3. Rural tourism created a personal network of people outside the local 

community and this network stimulated discovery of new local resources 

and eventually the creation of a new activity. 

4. Rural tourism developed stepwise, not linearly. This means that 

qualitative development needs quantitative development, and vice versa. 

5. From a case study on the evolution of a farming activity, we classified 

rural tourism activity as a product innovation whereas innovations in the 

farming operation were characterised as process innovations. 

6. From the above findings, we suggest that emphasis in policy should be 

placed more in promoting product innovations by farm women, 

particularly in promoting rural tourism. 

  

Endnotes 

1) For recent topics on rural tourism, see Hall et al. (2003). However, topics on 

the relationship between multifunctionality and rural tourism were not 

taken up. Ohe and Ciani (1995) and Ohe (2001) examined the behaviour of 

farmhouse accommodation operators in connection with farming 

production in the study area of this paper. 

2) In taking into account transportation costs, in the case of rural tourism 

goods the demand curve will shift leftward while for ordinary farm products 

the supply curve will shift leftward. The detailed conceptual comparison of 

the two markets within a microeconomics framework was fully reported in 

Ohe (2003). However, no empirical study was conducted. 

3) The most widely accepted characteristics of multifunctionality are joint 

production of farming and positive externalities or non-commodities. For 
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conceptual considerations see OECD (2001), OECD (2003) and Pezzini 

(2000), Van Huylenbroeck and Durand (2003) from the European 

perspective, Nagata (1991), Ohe (2001) and Tabuchi and Siomi (2002) from 

the Japanese perspective focusing on rice paddy. 

4) For negative externalities of agriculture, see Hanley (1991), and Van 

Huylenbroeck and Whitby (1999). 

5) For studies on the evaluation of farming mechanisation and irrigation 

infrastructure of Japanese agriculture see Hayami and Kawagoe (1991) and 

Akino and Hayami (1991). However, evaluation of land consolidation has 

not been conducted so far. 

6) For introductory studies on gender issues in rural Japan, see Tsutsumi 
(2000). 
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Abstract 

Dairy farmers in both Canada and New Zealand have done very well 

financially, but not for the same reasons. New Zealand dairy farmers, operating 

in a free and competitive market with no government subsidies, have become 

world cost leaders in the production of milk and have diversified along the 

value chain into the processing and marketing of dairy products. Through 

Fonterra, their dairy processing and marketing cooperative, they have captured 

40% of the world dairy export market with branded New Zealand dairy 

products. As a result, New Zealand Dairy farmers have good incomes and have 

accumulated significant net worth, compared with the average net worth of all 

families in New Zealand. Their success can be attributed to good farm 

management and a willingness to take risks. 

 

Dairy farmers in Canada have also done very well financially. However, 

Canadian dairy farmers have a supply management system that protects them 

from outside competition and provides cost-plus pricing. They are not cost 

leaders and (other than Quebec dairy farmers) have not invested in processing 

and marketing. As a result, there are significant differences between the New 

Zealand and Canadian dairy industries in term of average farm size, cost and 

production efficiencies and prices paid to dairy farmers for their milk. The 

large excess profits and net worth of Canadian dairy farmers has attracted the 

attention of consumer lobby groups who would like to dismantle Canada’s 

supply management system. 

 

Introduction 

The Dairy industries in Canada and New Zealand are very different. Canada 

has a system of supply management which comes with very tightly controlled 

government regulations including production quotas and high import tariffs on 

dairy products. In New Zealand, the dairy industry is a free market, where 

anyone can produce milk and dairy products if they so choose. Does this 
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difference make dairy farmers better off financially in one country relative to 

the other? The main focus of this paper is to address the relative dairy industry 

financial performance in the two countries. Specifically, the research objectives 

are to compare 1) Canadian and New Zealand dairy farm revenues, expenses, 

and profits, 2) dairy farm size and production ratios, 3) milk and milksolids 

prices paid to producers, and 4) average dairy farm net worth to country 

average net worth for Canada and New Zealand. 

 

Comparison of Dairy Industry Structures 

Canadian Dairy Industry1

The Canadian supply management system began in 1970, founded on three 

pillars: matching supply to demand (production planning), pricing mechanisms, 

and predictable imports. How does it work? The first pillar is production 

planning, which is restricting the supply from what a free market system would 

otherwise produce and stabilizing production over time. The Canadian Dairy 

Commission, the supply management boards for each of the ten provinces and 

the ten provincial government representatives are all signatories to the National 

Milk Marketing Plan (NMMP). The NMMP sets the national Market Sharing 

Quota (MSQ) through a committee called the Canadian Milk Supply 

Management Committee (CMSMC), which determines how much milk each 

province can produce. Milk quotas are distributed amongst the provinces using 

a formula based on historical market share and population growth but there has 

been some inter-provincial tension. For example, the province of Quebec has 

47.3% of the MSQ but only 25% of the Canadian population (Lippert 2001). 

Provincial milk marketing boards then allocate quotas to individual producers. 

Dairy producers are prohibited from selling milk outside of the provincial milk 

board’s control. Initially there was no market for the exchange of quotas, then 

an informal market appeared for buying and selling quotas (renting of quota is 

forbidden). Since the provincial marketing boards owned the quotas, they 

began to run exchanges for buying and selling quotas in 1980. The Ontario 

Milk Board extracts a 10% commission on any quota sold to a non-family 

member. Quebec charges 7% except when the quota is purchased from another 
                                                 
1 Much of the information on the Canadian Dairy Industry is from The Canadian Dairy 
Information Centre, The Canadian Dairy Commission and Agriculture and Agri-Food Canada. 
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province. Because of the profitability of the dairy industry, milk quotas have 

taken on a significant value. 

 

The second pillar is pricing. Dairy producers sell all of their milk to their 

respective provincial marketing boards. Once a year, farm gate prices are 

reviewed in light of costs to produce milk, labour and investments and market 

indicators. The Canadian Dairy Commission (CDC) then sets prices to enable 

producers to cover costs without the need for additional government subsidies. 

The tight control on supply allows the CDC to employ monopoly pricing to 

ensure maximum profits for dairy boards and dairy farmers. 

 

The third pillar is import control over dairy products. The whole effort to 

restrict supply and raise prices would fail if consumers could simply buy 

imported dairy products at lower prices. Therefore, the supply management 

system also has the power to impose three import controls: import prohibition, 

specific limited levels of imports, and tariffs. Lippert (2001) provides data on 

Canadian tariffs on dairy products (Table 1). The high tariffs illustrate the 

degree to which Canadian retail dairy prices exceed world prices for dairy 

products. Lippert (2001) also states that “Canadian farm gate milk prices are 

135 percent higher than the world reference price set by New Zealand”. New 

Zealand prices are used because they are considered the least distorted by 

government interventions, or the prices you would expect in a free market for 

dairy products. 

 

Table 1: Canadian Tariffs on Selected Dairy Products 

Product Tariff Product Tariff 

Milk 241% Yogurt 238% 

Cheddar Cheese 246% Ice Cream 277% 

Butter 298% Skim Milk 

Powder 

202% 

Source: Lippert (2001) 
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In summary, the supply of milk is tightly controlled by the government and 

dairy producers through a bureaucracy of milk control boards. This allows the 

CDC to use monopoly pricing to maximize profits for dairy producers. To 

ensure that external competition does not depress prices, dairy producers, 

through their government boards, are allowed to impose tariffs that effectively 

make imported dairy products too expensive to compete in the Canadian 

market. 

 

The next stage in the value chain is the dairy processing sector. In 2005 there 

were 459 processing plants in Canada (IDF 2004). Of these, 297 were 

registered with the Canadian Federal Inspection Agency, which allows them to 

sell dairy products outside of their respective provinces. The majority of the 

plants are located in Ontario and Quebec, where most of Canada’s dairy 

producers are located. Over the past 40 years, the processing sector has 

undergone significant rationalization due to competitive pressures which has 

seen the number of processing plants decline to its current number, down from 

1,413 plants in 1965. Today, the processing sector is dominated by three 

companies that process 70% of the milk in Canada. Saputo Inc. is the largest 

processor, with 38% market share for cheese and 20% for fluid milk. Saputo is 

also the fifth largest dairy processor in the United States and third largest in 

Argentina. Saputo operates 28 plants in Canada with an annual processing 

capacity of 2.5 billion litres of milk. Agropur Cooperative is Canada’s largest 

dairy co-op (4800 farmer members in Quebec), with 25% market share for 

fluid milk and 18% for cheese. They have a joint venture with Saputo called 

Ultima Foods, which holds a 30% market share for yogurt. Agropur operates 

20 plants in Canada and has annual capacity of 2.3 billion litres of milk. The 

third large dairy processor is Parmalat Canada Ltd., a subsidiary of Parmalat 

Finanzaria SpA in Italy. Parmalat operates 19 plants with annual capacity of 

1.65 billion litres of milk. They have a 25% market share in fluid milk, 12% in 

cheese and 21% in yogurt. Other significant companies include Kraft Foods 

(23% market share for cheese), Nestle and Unilever (ice cream market shares 

of 28% and 23%, respectively) and Danone Canada Inc. (30% market share for 

yogurt). To summarize, the Canadian dairy processing industry is dominated 
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by large corporations and one co-op, with overall market shares as follows: 

Saputo 25%, Agropur Co-op 23%, Parmalat 22%, all others 30%. 

 

New Zealand Dairy Industry2

In sharp contrast to the Canadian dairy industry, there are no restrictions on 

New Zealand dairy farmers regarding production and to whom they can sell 

their milk. It is a free and competitive market for milk production. Milk 

production has increased significantly (2004/05 production is 2.6 times the 

1974/75 production level) and Figure 1 illustrates that since 1974 the average 

herd size has increased while the number of dairy herds has decreased3. This is 

similar to what has been seen in competitive agricultural industries around the 

world as farms scale-up to achieve cost efficiencies. In comparison, Canada’s 

total milk production increased by only 0.9% between 1974 and 20044. 

 

Figure 1: Number of Herds and Average Herd Size in New Zealand (1974 – 

2004) 
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2 Much of the information about the New Zealand dairy industry was supplied by farm 
management specialists at Lincoln University, Christchurch, New Zealand. The following 
people were especially helpful: Marv Pangborn, Russell Cameron, and Professor Keith 
Woodford. 
3 Dairy Statistics 2004-2005. Livestock Improvement Corporation Limited, Hamilton, New 
Zealand. 
4 Agriculture and Agri-Food Canada: Canadian Milk Production from 1949/50 to 2004/05 
(Total Milk Production in hectolitres). 
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Since 1935, the New Zealand processing sector has operated under a farmer 

owned cooperative structure. The New Zealand Dairy Board was created to 

oversee the industry and coordinate the marketing of dairy products but 

ownership of the board remained with the processing co-ops, which were in 

turn owned by the dairy farmers. The New Zealand dairy processing sector 

went through a rationalization period, where many small processors merged, 

amalgamated or were bought out, and larger processing companies with 

economies of size took over. In September, 2001, two major companies, NZ 

Dairy Group and Kiwi Co-operative Dairies, merged to form Fonterra Co-

operative Group Ltd. At the same time, the New Zealand Dairy Board was 

discontinued. Fonterra represents 95% of the dairy industry and approximately 

12,000 dairy farmers. The two other co-operatives representing about 5% of 

the industry are Westland and Tatua, with 370 and 126 farmer members, 

respectively. 

 

New Zealand accounts for 2% of world dairy production but exports over 90% 

of all its products. Fonterra is New Zealand’s largest company providing more 

than 20% of total exports and 7% of GDP. Fonterra has more than 150 

subsidiary companies, undertaking marketing and distribution throughout the 

world. Employment in the New Zealand dairy processing industry has 

increased from 7,300 in 1994 to 8,900 in 20025. Recent estimates indicate that 

New Zealand (virtually entirely through Fonterra) controls approximately 40% 

of world trade in dairy products. All of this has been achieved in an 

unregulated and free dairy industry, without government subsidies. 

 

Data 

Various sources were used to provide information for the Canadian Dairy 

Industry, including Agriculture and Agri-Food Canada, the Canadian Dairy 

Information Centre, the Canadian Dairy Commission, Dairy Farmers of 

Canada, the International Dairy Federation, and the Fraser Institute. The main 

source of dairy farm financial information is a Statistics Canada publication 

entitled Farm Financial Survey (Statistics Canada 2005), which gathers 

                                                 
5 New Zealand Ministry of Agriculture and Forestry Website. 
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revenue, expense, asset, liability, off-farm income and other data from 

Canadian dairy farmers. The first year of the survey was 1995 and the other 

years for which data is available are 1997, 1999, 2001, 2002, 2003 and 2004. 

 

Information for the New Zealand dairy industry was provided by the Livestock 

Improvement Corporation and the New Zealand Ministry of Agriculture and 

Forestry (MAF). All of the dairy farm financial information came from annual 

MAF publications entitled Dairy Monitoring Report, which are available for 

the years 1999 to 2006. To compare data between Canada and New Zealand, 

the time period 1999 – 2004 was chosen, as that represented a period where 

most of the data was available for both countries, although the Farm Financial 

Survey data for Canada was unavailable for the year 2000. Where financial 

data is compared between the two countries, the average Canadian/New 

Zealand exchange rate is used for each year in the comparison.  

 

Annual net worth data is accessible for dairy farms in both countries for the 

period 1999 – 2004 but country average net worth data is not readily available. 

Statistics Canada (Statistics Canada 1999) undertook a country-wide net worth 

survey in 1999 as did Statistics New Zealand (Statistics New Zealand 2001) in 

2001. For comparative purposes, the 1999 mean net worth for Canadians and 

the 2001 mean net worth for New Zealanders are adjusted annually by the 

nominal GDP growth rate (because the comparison is with nominal dairy farm 

net worth) for each country, respectively, to get annual average country-wide 

net worth for the time period 1999 – 2004. Country average net worth is then 

compared to average dairy farm net worth for each year in the study period.  

 

Results, Analysis and Discussion 

Table 2 provides some basic dairy industry data for the two countries. New 

Zealand has almost four million cows compared to Canada’s one million, but 

Canada has 17,000 dairy farms compared to 12,200 in New Zealand, which is 

reflected in the large difference in average herd size; 62 cows in Canada and 

315 cows in New Zealand. This illustrates the impact of a competitive market 

in New Zealand compared to a state managed industry in Canada. Canada 

produces 42% more milksolids/cow (benefits of feeding grain) but an average 
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Canadian dairy farm produces only 29% of the milksolids production of an 

average New Zealand dairy farm. Canadian dairy farmers receive significantly 

higher prices for their milk and milksolids, averaging 2.0 – 2.5 times the prices 

received by New Zealand dairy farmers. This is one of the most obvious results 

of Canada’s supply management system; Canadian dairy farmers do not have 

to compete in the world market because they operate in a protected market that 

ensures high milk prices. 

 

Table 2: Dairy Industry Comparison for Canada and New Zealand (1999 – 

2004) 

Year 1999 2000 2001 2002 2003 2004 

Canada       

Total Cows 1,156,700 1,103,400 1,091,000 1,083,900 1,065,300 1,054,900

Dairy Farms 21,561 20,624 19,411 18,673 17,931 16,970

Cows/farm 54 54 56 58 59 62

Milk 

Production 

(million Litres) 

7,489 7,509 7,603 7,429 7,591 7,520

Milksolids 

(MS) 

(million kgs) 

509 510 517 505 516 511

Milk kg/cow 6,474 6,805 6,969 6,854 7,126 7,129

Milk kg/farm 357,760 375,013 403,436 409,783 436,045 456,429

MS kg/cow 440 463 474 466 484 485

MS kg/farm 23,612 24,751 26,627 27,046 28,779 30,124

Price NZ$/kg 

MS 

10.19 12.31 12.94 12.12 10.71 10.76
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Year 1999 2000 2001 2002 2003 2004 

New Zealand   

Total Cows 3,269,362 3,485,883 3,692,703 3,740,637 3,851,302 3,867,659

Dairy Farms 13,861 13,892 13,649 13,140 12,751 12,271

Cows/farm 236 251 271 285 302 315

Milk 

Production 

(million Litres) 

11,630 12,925 13,607 13,906 14,599 14,103

Milksolids 

(MS) 

(million kgs) 

981 1,096 1,152 1,191 1,254 1,213

Milk kg/cow 3,557 3,708 3,685 3,718 3,791 3,646

Milk kg/farm 864,216 958,303 1,026,831 1,090,044 1,179,278 1,183,774

MS kg/cow 300 314 312 318 326 314

MS kg/farm 70,774 78,894 84,402 90,639 98,345 98,851

Price NZ$/kg 

MS 

3.78 5.01 5.35 3.66 4.25 4.58

 

Table 3 compares assets and liabilities for average dairy farms in Canada and 

New Zealand for the period 1999 to 2004. Dairy farms in Canada employ more 

land on average than in New Zealand, however approximately 65% of 

Canadian dairy farm land is crop land6 while New Zealand uses an all-grass 

farming system. There is a significant difference in land values, averaging 

$1,200/ha in Canada and increasing from $11,000/ha to $19,000/ha from 1999 

to 2004 in New Zealand. However, this appears to be simply a difference in 

where profits are capitalized. In Canada land values are low but dairy quota 

values are very high, which implies that the excess profits due to supply 

management have been capitalized into the dairy quota values, whereas in New 

Zealand the profitability of dairy farms has been capitalized into land. In 

Canada, average herd size in 2004 is only 62 cows, compared to 315 cows in 

New Zealand. This also reflects the differences in the industry structures. In the 

competitive dairy industry in New Zealand, farmers have had to get larger to 

                                                 
6 It is unknown from the data how much Canadian dairy farm crop land is used to supply feed 
and how much is used to grow cash crops. 
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reduce average costs of production and increase profits. In Canada, dairy 

farmers have the luxury of cost plus pricing in the supply management system 

so there has been no urgency to achieve cost efficiencies through economies of 

size. 

 

Table 3: Assets and Liabilities for the Average Dairy Farm in Canada and 

New Zealand ((NZ $) 1999 - 2004 

Year 1999 2000 2001 2002 2003 2004 

Canada   
Total Land 
(ha) 

157 163 169 172 166 163

Land Value 
$/ha 

898 N/A 1,250 1,156 1,183 1,201

Herd Size 54 54 56 58 59 62
 Average per farm 
Land & Bldgs 679,268 1,022,231 945,619 938,728 908,171
Plant & Mach 227,767 351,657 302,623 280,633 300,478
Stock (Herd) 155,139 265,499 220,885 154,404 135,687
Quota/Shares7 887,767 1,272,979 1,330,507 1,335,279 1,435,830
Total Assets 1,949,942 2,912366 2,799,635 2,709,044 2,780,166
   
Total Debt 402,292 666,576 663,832 687,498 716,222
Net Worth 1,547,649 2,245,790 2,135,803 2,021,546 2,063,943
Debt Ratio 21% 23% 24% 25% 26%

                                                 
7 For Canada, this represents the market value of the milk quota. For New Zealand, this 
represents the value of co-op shares (1999, 2000) and ‘fair value’ of Fonterra shares, beginning 
in 2001. 
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Year 1999 2000 2001 2002 2003 2004 

New Zealand   
Total Land 
(ha) 

72 80 74 72 82 84

Land Value 
$/ha 

10,759 10,740 13,959 14,658 16,585 18,666

Herd Size 236 251 271 285 302 315
 Average per farm 
Land & Bldgs 1,135,452 1,115,516 1,396,923 1,728,338 2,190,995 2,487,326
Plant & Mach 67,806 62,229 85,107 101,526 115,037 117,101
Stock (Herd) 201,689 252,745 342,690 276,514 295,824 378,225
Quota/Shares8 200,513 200,513 300,770 398,892 556,737 582,790
Total Assets 1,605,460 1,631,003 2,125,490 2,505,270 3,158,593 3,565,442
   
Total Debt 490,707 424,801 468,030 624,550 870,996 883,563
Net Worth 1,114,753 1,206,202 1,657,460 1,880,720 2,287,597 2,681,879
Debt Ratio 31% 26% 22% 25% 28% 25%
 

In both countries, the value of assets and net worth are high, with reasonable 

and comparable levels of debt. However, there is a significant difference in the 

make-up of the assets and net worth. In New Zealand, assets and net worth are 

based mainly on land values, which are high due to the current and expected 

future profitability of dairy farming – milk production as well as processing 

and marketing through Fonterra. If world milk prices do not collapse, dairy 

farms continue to improve efficiencies and Fonterra continues to grow, then 

New Zealand dairy farm profits are likely to continue to grow9. However, in 

Canada assets and net worth largely reflect quota values. Milk production is 

not growing and dairy farm profits are not based on world prices or being cost 

leaders. Rather, Canadian dairy farm profits are based on the supply 

management system, and without it there would be no quota values. Obviously, 

supply management does not fit well with free trade and Canada relies very 

heavily on trade. How long will it be before Canada is forced to give up its 

                                                 
8 In 1999 and 2000, New Zealand dairy farmers had co-op processing shares with an average 
value of $1.50 and capital notes with an average value of $.50. In 2001 Fonterra began with a 
‘fair value share’ worth approximately $3.00. 
9 There are, of course many other risks and uncertainties associated with future profitability in 
the New Zealand dairy industry, not the least of which is uncertainty associated with exchange 
rates. 
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supply management system and what will happen to asset and net worth values 

at that time? The difference is stark: New Zealand has built a sustainable and 

world competitive dairy industry (production as well as processing and 

marketing) while the milk production sector of the Canadian dairy industry is 

based on an outdated supply management system that could collapse under 

pressure from the WTO or Canada’s major trading partners. 

 

Table 4 shows a comparison of average dairy farm revenues, expenses and 

profitability. Interestingly, average per farm gross revenues, expenses, net 

profit and EBITDA are all similar between the two countries, despite the much 

larger farms in New Zealand. The explanation lies in the analysis of revenues, 

expenses and profits per unit of output. Per kg of milksolids, Canadian 

revenues, expenses and profits are all about three times the New Zealand 

levels. Canadian expenses per unit of output are higher as they have smaller 

farms (fewer economies of size) and because grain is more expensive to feed 

than pasture. Canadian revenues are greater because the supply management 

system provides farmers with higher prices for milk. Hence, regardless of how 

high costs are in Canada, milk prices can be set at a level that will provide 

profits to dairy farmers, as long as consumers are willing to pay. However, if 

prices are set too high, consumption will decline and supply will have to be 

restricted to maintain prices at current levels. Canada’s average expense per kg 

of milksolids is far above the world competitive price which implies that the 

current structure of the dairy industry in Canada is simply not viable in a free 

and open market and would require significant changes to survive in a free 

trade world. 
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Table 4: Comparison of Revenues, Expenses and Profits for Dairy Farms in 

Canada and New Zealand (NZ $) 1999 – 2004 

Year 1999 2000 2001 2002 2003 2004 

Canada Average per farm 
Dairy Products 246,422 367,286 346,669 338,999 352,753
Cattle 30,525 44,835 36,790 28,084 17,409
Programs10 14,029 21,650 11,481 9,325 15,995
Other 33,722 39,504 39,020 34,373 36,594
Gross Revenues 324,697 473,276 433,960 410,782 422,751
Cash Expenses11 215,276 324,817 309,546 296,942 295,584
Cash Surplus 109,421 148,459 124,414 113,840 127,167
Depreciation12 11,388 17,583 15,131 14,032 15,024
Net Profit 98,032 130,876 109,283 99,808 112,143
Labour & Mgt13 48,499 60,124 58,996 65,090 65,802
EBITDA 60,921 88,335 65,418 48,750 61,365
$ Per kg MS:   
Dairy Prod Rev 10.44 13.79 12.82 11.78 11.71
Gross Revenue 13.75 17.77 16.05 14.27 14.03
Cash Expenses 9.12 12.20 11.45 10.32 9.81
Cash Surplus 4.63 5.58 4.60 3.96 4.22
Net Profit 4.15 4.92 4.04 3.47 3.72
EBITDA 2.58 3.32 2.42 1.69 2.04

Year 1999 2000 2001 2002 2003 2004 
New Zealand Average per farm 
Dairy Products 268,972 371,524 417,403 344,359 414,974 451,686
Cattle 28,404 36,451 51,294 35,100 32,470 37,981
Programs 0 0 0 0 0 0
Other 3,363 2,059 1,724 2,004 1,643 1,225
Gross Revenues 300,739 410,034 470,421 381,463 449,087 490,892
Cash Expenses 211,252 220,629 261,334 317,452 332,188 362,825
Cash Surplus 89,487 189,405 209,087 64,011 116,899 128,067
Depreciation 6,547 7,694 18,062 15,271 17,940 16,157
Net Profit 82,940 181,711 191,025 48,740 98,959 111,910
Labour & Mgt 45,055 45,310 52,255 56,053 69,586 73,654

                                                 
10 “Programs” refer to direct subsidies from federal and provincial governments. “Other” 
Canadian revenues are mainly from sale of grain and oilseed crops. 
11 Includes interest expense. 
12 Also includes stock adjustment. 
13 Labour and management income for the dairy farm owner is calculated using the MAF 
(NZ$) formula where owner labour is $29,000 for 1999-00, $31,000 for 2001-02, and $38,000 
for 2003-04 and owner management compensation is 1% of total capital, to a maximum of 
$75,000. 
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EBITDA 44,432 144,095 156,832 7,958 47,313 54,413
$ Per kg MS:   
Dairy Prod Rev 3.80 4.71 4.95 3.80 4.22 4.57
Gross Revenue 4.25 5.20 5.57 4.21 4.57 4.97
Cash Expenses 2.98 2.80 3.10 3.50 3.38 3.67
Cash Surplus 1.26 2.40 2.48 0.71 1.19 1.30
Net Profit 1.17 2.30 2.26 0.54 1.01 1.13
EBITDA 0.63 1.83 1.86 0.09 0.48 0.55
 

Table 5 assesses the real growth in net worth for Canadian and New Zealand 

dairy farmers. Real growth is calculated using local currencies and the 

consumer price indices in each country (no foreign exchange rates are 

involved) to explain what has caused the real growth. In recent years, average 

New Zealand dairy farm net worth has been growing at an impressive 16.5% 

per year in real terms. While all components of net worth have been growing 

significantly (all components grew at over 9% per year from 1999 to 2004), the 

largest growth has been in the value of Fonterra shares. This implies that New 

Zealand dairy farmers are growing their milk production profits as well as 

gaining significant new value from being diversified into the processing and 

marketing sectors, through Fonterra’s aggressive international marketing 

program. In Canada, the highest growth component is debt. However, net 

worth has been growing significantly at an annual average 5.4% real growth. 

The highest positive net worth growth component has been the value of the 

quota, which again signifies the value of the supply management system to 

dairy farmers in Canada. 
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Table 5: Analysis of Real Growth in Net Worth for Canadian and New 

Zealand Dairy Farms (1999 – 2004) 

Net Worth Real Growth Canada New Zealand 

 Average real growth 1999-2004 

Land and Buildings 5.4% 14.3% 

Plant and Machinery 5.1% 9.0% 

Stock (Herd) -3.1% 10.8% 

Quota/Shares 9.5% 39.4% 

Total Debt 11.6% 9.9% 

Net Worth 5.4% 16.5% 

   

What has caused the real growth in Net Worth? 

Average herd size 3.0% 6.0% 

Kg Milksolids/cow 1.9% 0.9% 

Dairy Products/cow 1.5% 2.3% 

Gross Revenue/cow -0.4% 1.7% 

Expenses/cow 0.6% 2.8% 

Cash Surplus/cow -2.7% -0.9% 

EBITDA/cow -3.3% -4.0% 

Net Profit/cow -3.0% -2.1% 

   

Price/kg Milksolids 0.6% 1.5% 

Expenses/kg Milksolids 1.0% 1.8% 

EBITDA/kg Milksolids -5.1% -4.8% 

Net Profit/kg Milksolids -2.7% -3.0% 

   

Kg Milksolids/farm 5.0% 6.9% 

Gross Revenue/farm 4.9% 7.8% 

Expenses/farm 6.0% 8.9% 

Cash Surplus/farm 2.5% 5.0% 

EBITDA/farm -0.4% 1.7% 

Net Profit/farm 2.2% 3.7% 

 

 
Table 5 also analyses the sources of the growth in net worth in each country. 

As illustrated in Figure 2, both countries display the typical growth pattern in a 
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commodity-based industry where real growth in net profit per operating unit 

(cows) is declining because real growth in revenues/operating unit cannot keep 

up with real growth in expenses/operating unit.  This causes the profit margin 

per operating unit to decline (see negative growth in cash surplus/cow, 

EBITDA/cow and profits/cow). However, the normal reaction is for producers 

to increase the size of their operations (more operating units) to offset the 

smaller margin per operating unit and to possibly slow or decrease the growth 

in expenses/operating unit. In New Zealand this is occurring and causing 

positive growth in cash surplus, EBITDA and net profits for the average farm. 

In Canada, there has been positive growth in farm cash surplus and net profits, 

which is likely to be the reason for the increasing value of milk quotas and 

farm net worth. However, there has been negative growth in EBITDA over the 

five year period. This suggests that (other things being constant) either average 

herd size will grow faster, as in New Zealand, or prices paid to producers will 

be increased to stabilize EBITDA.  

 

Figure 2: Rationalization in the Canadian and New Zealand Dairy 

Industries (1999 – 2004) 
Real

Growth in Growth in Real
EBITDA/cow  + Herd Size  = Growth in

Negative Positive Farm EBITDA

Canada -3.3%  + 3.0%  = -0.4%
New Zealand -4.0% + 6.0% = 1.7%  

 

The final objective in this paper is to compare average dairy farm net worth 

and average country-wide net worth. Table 6 compares average net worth for 

all Canadian families and Canadian dairy farms, in Canadian dollars, and does 

the same for all New Zealand families and New Zealand dairy farms, in New 

Zealand dollars. It is clear that in both countries, dairy farmers have much 

higher net worth than the average citizen. Dairy farmers in New Zealand have 

accumulated their wealth without assistance from government. They have 

accepted the risks, invested heavily in land and equipment and managed 

production to become cost leaders in the world, and as well, invested in 

processing and marketing to become world leaders in selling branded dairy 
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products. The net worth accumulated represents the return to good farm 

management and a willingness to take risks and diversify up the value chain. 

The New Zealand economy has benefited significantly from the success of 

their dairy industry. Dairy farmers in Canada have also accumulated significant 

wealth but mainly because of the special treatment through the supply 

management system. Instead of praise for creating wealth, the huge excess net 

worth of Canadian dairy farmers has attracted the attention of consumer lobby 

groups who would like to dismantle Canada’s supply management system. 

 

Table 6: Comparison of All Families and Dairy Farm Net Worth for Canada 

and New Zealand (in local currencies) 1999 – 2004 

Year 1999 2000 2001 2002 2003 2004 

 Canada Net Worth (in Cdn $) 

All 

Families 

249,300 256,530 266,791 280,664 298,627 317,141

Dairy 

Farms 

1,285,451 1,417,049 1,548,647 1,636,946 1,729,656 1,868,062

 New Zealand Net Worth (in NZ $) 

All 

Families 

152,431 155,174 164,640 177,317 185,829 197,722

Dairy 

Farms 

1,114,753 1,206,201 1,657,462 1,880,720 2,252,224 2,681,880

 

Conclusions 

Dairy farmers in both Canada and New Zealand have prospered, but for 

different reasons. New Zealand dairy farmers, operating in a free and 

competitive market with no government subsidies, have become world cost 

leaders in the production of milk and have diversified along the value chain 

into the processing and marketing of dairy products. Through Fonterra, their 

dairy processing and marketing cooperative, they have captured 40% of the 

world dairy export market with branded New Zealand dairy products. As a 

result, New Zealand dairy farmers have high incomes and have accumulated 

significant net worth, compared with the average net worth of all families in 
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New Zealand. Their success can be attributed to good farm management and a 

willingness to take risks. 

 

Dairy farmers in Canada have also prospered. However, Canadian dairy 

farmers have a supply management system that protects them from outside 

competition and provides cost-plus pricing. They are not cost leaders and, other 

than Quebec dairy farmers, have not invested in processing and marketing. As 

a result, there are significant differences between the New Zealand and 

Canadian dairy industries in term of average farm size, cost and production 

efficiencies and prices paid to dairy farmers for their milk. The large excess 

profits and net worth of Canadian dairy farmers has attracted the attention of 

consumer interests who would like to end Canada’s supply management 

system. 
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Abstract 

This paper describes the formation and function of farmer middlemen 

in the strawberry growing area of a Chinese village (XT village).  The farmer 

middlemen in this village, who are sons of strawberry growers, contribute to the 

distribution of strawberries in two ways. The first is a single family management 

and the second a multi-family management formed by several families.  Farmer 

middlemen purchase strawberries from growers and sell them in the wholesale 

markets of consuming areas. Compared to consuming area-initiated middlemen, 

farmer middlemen use XT village as a base for their operation, and create the 

routes for strawberry distribution from the growing to consuming areas.  

Farmer middlemen, who hold more than 80% of the market in strawberry 

distribution in Jiande Strawberry Wholesale Market located in XT village, have 

fulfilled a very important function in the distribution process. 

 

Key words: farmer middlemen, single family management, multi-family 

management, producing area-initiated middlemen.  
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Ⅰ Introduction 

Along with the reforms and open-door policy started in 1978, great 

changes have taken place in agriculture of China１.  Thanks to this policy, 

Chinese farmers can now produce many kinds of cash crops instead of only grain 

crops, and land in new crops has been increasing gradually.  On the other hand, 

the original agricultural trading and distribution system under the framework of a 

government monopoly system has disintegrated.  The development and 

strengthening of a new distribution system for agricultural produce, orientated to a 

market economy, is very slow.  At the same time, many government-managed 

vegetable and fruit enterprises have become bankrupt.  So, under these 

circumstances, farmers in new producing areas are facing problems in selling their 

produce.  An improved distribution system is required for cash crops in new 

producing areas.  

 Studies on distribution of vegetables and fruit after reform in China have 

been undertaken by Wang Zhigang, Oshima Kazutsugu, and others in Japan. 

Wang Zhigang analysed the activities of Cooperative Associations in 

transportation and sale of agricultural produce in Dazhong Temple Wholesale 

Market of Beijing２.  Beijing is one of the biggest agricultural markets in China. 

Cooperative Associations located in Dazhong Temple Wholesale Market of 

Beijing, purchase fresh vegetables from all over China and sell them in this market.  

Transport of fresh vegetables is undertaken by a high proportion of Cooperative 

Association Members.  Oshima Kazutsugu investigated an apple growing area at 

Liquan county of Shanxi province and analysed the function of middlemen from 

producing and consuming areas who were named “Guohang” and “Guoshang” ３. 

“Guohang” only purchase apples from growers if they get orders from 

“Guoshang” in wholesale markets in consuming areas. In reality, purchasing 

activities of “Guohang” depends on “Guoshang”.  Wang Zhigang and Oshima 

Kazutsugu conducted studies on consuming area-initiated middlemen but they did 

not clarify the parentage, former professions and formation of the middlemen in 
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their studies.   

 This study analyses farmer middlemen４ from the producing area in XT 

village, Hangzhou city, who sell to consuming areas. Huang Zuhui (2005) 

identified the existence of farmer middlemen but did not clarify their formation 

and function thoroughly５.  Farmer middlemen in XT village are separate from the 

strawberry growers. They purchase strawberries and sell them in the wholesale 

markets of consuming areas. They rely on transport firms to carry the strawberries 

to consuming areas.  The attributes above are the main features of farmer 

middlemen. Compared to consuming area-initiated middlemen, farmer middlemen 

use XT village as a base for their operation, and create routes for strawberry 

distribution to the consuming markets.  So, the purpose of this paper is to clarify 

the formation and function of farmer middlemen based on field investigations in 

XT village. This paper emphasizes two aspects of farmer middlemen ― the first, 

their formation based on the development of strawberry production and 

distribution, and second, it highlights the function of farmer middlemen through 

systematically analysing their business activities.  

 

Ⅱ The formation of farmer middlemen 

2.1 General situation of XT village 

XT village is situated in Jiande county of Hangzhou city.  It is located on both 

sides of National Road 320 along the Xinan River and is 110 km from Hangzhou 

city.  This village has carried out a “Household-based Family Contract 

Responsibility System” since 1983.  Under this system, every farmer is allocated 

0.81mu６ of land.  In the 1980s, the major crops grown in this village were paddy, 

wheat and rape.  In the early 1990s, the area of strawberry production expanded 

rapidly. 

 

2.2 The development of strawberry production, distribution and the 

formation of farmer middlemen  

Farmers in XT village started to plant strawberries in paddy fields in 1983 on an 
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experimental basis.  There were only 5 mu of strawberries up to 1989.  At that 

time, the main markets were on the both sides of National Road 320 and in a 

county town named Xin Anjiang.  Along with rapid advancement of the market 

economy in China, the agricultural produce distribution system has been 

developed, and production of strawberries has also expanded rapidly.  There was 

a sharp increase in the number of new strawberry growers in the period 1992-96.  

The area and yield of strawberries in XT village in 1996 reached 1,020 mu and 

1,337 tons respectively almost 34 times and 37 times greater than in 1992.  For 

that, XT village became famous as “the first strawberry village in Zhejiang 

Province”.  Giving special importance to this village, the former vice-premier, 

Mr WEN Jiabao visited it in 1995. 

 
Table 1.  Strawberry Growing Area and Yield in XT Village and Jiande 
County (Unit: Mu, Ton) 

Jiande County XT Village The Share of XT 
VillYear Producing 

Area Yield Producing 
Area Yield Producing 

Area(％) Yield (％) 
1990   5 5   
1991   12 13   
1992   30 36   
1993 692 258 131 154 18.9 59.6 
1994 1,679 1,040 412 504 24.5 48.5 
1995 3,142 2,362 712 961 22.7 40.7 
1996 5,399 5,474 1,020 1,337 18.9 24.4 
1997 6,895 8,841 1,020 1,255 14.8 14.2 
1998 6,728 9,553 1,000 1,300 14.9 13.6 
1999 7,885 12,471 1,000 1,300 12.7 10.4 
2000 10,194 15,525 780 1,088 7.7 7.0 
2001 11,684 18,015 748 1,071 6.4 5.9 
2002 11,820 19,325 720 1,012 6.1 5.2 
2003 12,668 19,410 708 968 5.6 4.9 

Source: Jiande Statistical Yearbook (1991~2005), and Data from XT Village 
People’s Committee in May, 2005. 
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Table 2 Selling Quantities in the Wholesale Markets of Main Consuming 
Cities (Unit:Ton) 
 

Year Beijing Tianjin Qingdao Nanjing Shanghai Hangzhou Wenzhou   Others 
 Total 
Quantity 

1999 801.5 1,050.1 1,500.8 2,510.2 1,020.1 1,786.2 850.7 1,704.3 11,223.9 
2000 1,002.7 1,478.0 2,118.4 2,378.4 815.2 2,012.4 1,504.2 2,508.0 13,817.3 
2001 1,238.4 2,010.8 3,010.5 2,460.0 500.4 2,158.9 1,203.1 5,420.4 18,002.5 
2002 815.2 2,100.5 3,218.7 2,350.5 452.3 1,723.0 1,590.5 4,529.4 16,880.1 
2003 377.0 736.0 4,232.0 1,992.7 193.0 1,576.7 647.0 3,509.3 13,263.7 
2004 613.3 3,908.2 2,232.7 2,834.0 59.0 2,125.5 1,494.0 4,188.8 17,455.5 
2005 1,070.0 1,840.0 858.0 1,997.6 212.0 3,102.5 848.0 1,717.6 11,645.7 

Source:  Management Office of Jiande Strawberry Market and XT Village People’s Committee in 

May, 2005. 

 
 Along with the rapid growth of strawberry production, enlarging the 

consumer market became an important need.  But as a new cash crop in this 

region, there was a lack of distribution routes leading to the consuming areas, 

especially the big cities. Strawberry production was undertaken by many small 

farmers, with an average of only 2-3 mu land.  They had no co-operative 

organization for marketing, so had to develop their own distribution routes.  In 

1994, farmers developed a route to Wenzhou city, the economy of which was 

developing rapidly. Next year, they developed routes to other big consuming cities 

in the coastal area, such as Hangzhou and Nanjing.  Then followed the markets 

of big cities like Beijing, Tianjin, and others.  During the period when strawberry 

production was expanding, farmer middlemen who held 2-3 mu of land for 

strawberry production became distributors for the crop７）.  

The commencement of strawberry growing in XT village lead to growth 

by farmers in Jiande county. Strawberry planting has been extended from XT 

village to the whole county (Table 1).  With the expansion in production, the 

distribution routes from XT village to the main coastal cities of China have been 

established step by step (Table 2). In order to stabilize purchasing and selling 

activities, Jiande Strawberry Wholesale Market has been operated regularly in XT 

village from 1999.   Thus, with the establishment of a marketing system, the 

number of farmer middlemen has increased and the purchasing area widened to 

the whole county.  
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Ⅲ Distribution routes for strawberries, composition of farmer middlemen  

and their business activities 
 

3.1 Distribution routes of farmer middlemen   

Figure1 shows the strawberry distribution routes from XT village used by 

farmers, farmer middlemen and others.  There are two routes and two kinds of 

middlemen – farmer middlemen and the middlemen from outside areas (Figure 

1). 

The farmer middlemen are the principal distributors in XT village, where the 

routes have gradually been set up after the establishment of Jiande Strawberry 

Wholesale Market. Farmer middlemen distribute 80% of the crop.  In every 

strawberry harvest season (from the beginning of December to the end of April), 

farmer middlemen purchase strawberries and sell them in consuming areas.  

Strawberries deteriorate when it turns hot at the end of the harvesting season.  

As a result, they must be kept fresh and need quick transport to the markets.  

As the farmer middlemen cannot transport strawberries to the far distant markets 

as they have no cold storage facilities, they sell them to food-processing 

companies near Hangzhou city for jam and canned food.  

The other distribution route is formed by the middlemen from outside areas. 

They started to purchase strawberries in XT village after Jiande Strawberry 

Wholesale Market was established in 1999.  But these middlemen don’t have 

any blood relationship or intimacy with the strawberry growers in XT village. 

Usually they purchase strawberries from Jiande Strawberry Wholesale Market 

and transport them to consuming areas for sale.  The number of middlemen 

from outside areas has been decreasing in 2006.   
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 Farmer middlemen 

(80％)

Middlemen from 

outside areas（18％）

 
 

 

Food processing 
enterprises 

Supermarket

 
Figure1 Strawberry Distribution in Jiande Strawberry Wholesale Market of 
XT Village 

Source: Field survey (Aug. 2004，May 2005) 

 
3.2 The composition and types of farmer middlemen  

 At present, 302 farmer middlemen in XT village market 80% of the 

strawberries in the Jiande Strawberry Wholesale Market. Most of them are 

family members, relatives or friends based on blood relationship or intimacy. 

Initially, most farmer middlemen were also growers.  With the expansion in 

selling areas and quantities, some growers gradually gave up strawberry 

production and began to specialise in commercial activities like purchasing and 

selling.  They are all middle school graduates and have some experience in the 

big cities. Usually, they have funds for business operations and are rich in 

commercial experiences.  They are also capable of capturing market 

information and can analyse the quotations on the market. 

The types of farmer middlemen, generally, can be divided into two.  

The first is a single family management and the second a multi-family 

management formed by several families (Table 3). The former is mainly 

composed of couples with selling focused in Hangzhou, Nanjing, and other 

nearby cities.  The latter was initiated by experienced farmer middlemen, who 

invite their relatives or friends to set up a multi-family management at the 

beginning of each harvesting season. The latter’s sale areas are usually in the 

 

Retailers 

Fruit stores 

Tea shops 

Retail sale and so on 

(2％)
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holesale m

arket in 
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Straw
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W
holesale m
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distant cities, such as Beijing, Tianjin, Qingdao, and other consuming cities.  

Usually at least one member stays prominently in the selected consuming market 

during the strawberry harvesting season.  In relation to funds, every family 

provides about 10,000 to 20,000 Rembini (RMB).  Multi-family management 

arrangements have more capital than single family management because they 

are formed by a number of families. 

In relation to profit sharing, it is very simple for single family 

management because it is their own business. However, multi-family 

management distribute profits to members based on capital investment.  

Businesses operate for only half a year during the strawberry harvesting season. 

The members of multi-family management arrangements join together only 

during the strawberry seasons.  The leader of every multi-family management 

returns all the capital investment to the members at the end of every season.  

 

3.3 The purchasing activities in the producing area 

 Purchasing and selling activities of farmer middlemen are analysed in 

detail (Table 4). In many cases, male members undertake selling in consuming 

areas.  Farmer middlemen don’t possess enough funds to purchase transport 

trucks and rely on carriers to transport strawberries to consuming areas８.  

Strawberries are packaged in bamboo baskets for transport to Hangzhou, 

Nanjing and nearby cities.  Wooden boxes and plastic cases are used for 

transport to far away cities, such as Beijing, and Tianjin.  
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Table 3 Types of Farmer Middlemen 
 

 

 

 

Type 
Involved 

persons/family 
Composition Status of staying in 

consuming areas 
Selling places Investment(RMB) Sharing of 

Profits 

2/1 family A couple Daily moving 

Hangzhou and other 

nearer cities 10,000-20,000RMB Self-decision 
Single family  

 

 

 

management 

2~3/1 family Family members Staying prominently 
Nangjing and other 

nearer cities 
10,000-20,000RMB Self-decision 

>2/2～4 families 
Families, relatives, 

friends, etc 
Staying prominently 

Beijing and other distant 

cities 
>10,000RMB/family Group-decision

Multi-family  
 

management 
>5/>5 families 

Families, relatives, 

friends, etc 
Staying prominently 

Tianjin and other distant 

cities 
>10,000RMB/family Group-decision

 

Source: Field survey (Aug. 2004，May 2005) 
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Table 4 General Scenario of Farmer Middlemen 
 

Types of 

Management 

Sl. No. of 

Farmers 
Composition Selling place 

Distance 

(Km) 
Transport Load figure 

Representative(s) 

in producing area 

Representative(s) 

in consuming area 

№1 
Husband and wife 

（2persons） 
Hangzhou Fruit Co Ltd 135 Commission 

Bamboo 

Basket 
Wife Husband 

№2 
Husband and wife 

（2persons） 

Hangzhou Gengshanmen 

Fruit Co Ltd 
135 Commission 

Bamboo 

Basket 
Wife Husband 

№3 
Husband and wife 

（2persons） 

Nanjing Xiaguan District 

Fruit Wholesale Market 
480 Commission 

Bamboo 

Basket 
Husband Wife 

Single 

family 

manage 

-ment 

№4 
Husband, wife and son

（3persons） 

Wenzhou Jiangjunqiao 

Fruit Wholesale Market 
360 Commission 

Bamboo 

Basket 
Wife, son Husband 

Relatives(3 Families) Leader’s Brother 
№5 

（3persons） 

Beijing Minguangshi  

Fruit Wholesale Market 
1,600 Commission Plastic case Leader, friend 

(1 person) 

Friends(2 Families) Friends 
№6 

（４ persons） 

Tianjin Hongqi  

Fruit Wholesale Market 
1,400 Commission 

Wooden box , 

Plastic case 

Leader 

(a couple) （2 persons） 

Relatives and friends Leader’s Brother 
№7 

(5 Families/10persons) 

Tianjin Wuxing 

Fruit Wholesale Market 
1,400 Commission 

Wooden box , 

Plastic case 

Leader, relatives, 

friends (2 persons) 

Friend, relative 

Multi 

-family 

manage 

-ment 

№8 
Relatives and friends 

(10 Families/17persons） 

Qingdao Changlelu 

Fruit Wholesale Market 
1,100 Commission 

Wooden box , 

Plastic case 

Leader, relatives, 

friends (2 persons) 

Source: Field survey (Aug. 2004，May 2005) 
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For single family management, purchasing and selling are done by 

family members.  Growers sort their strawberries according to size and quality 

and then they are put into bamboo baskets.  Growers carry their strawberries to 

Jiande Strawberry Wholesale Market for purchase by single family management 

operators.  Transport firms load the baskets on to trucks and deliver them to 

consuming areas.  Some single family operators purchase strawberries from 

farmers yards.  Buyers usually pay in cash and exchange empty baskets with 

the farmers. In this way the quantity of strawberries they wish to purchase next 

day can be guaranteed.  For this activity, single family operators usually hold 

2,000 to 3,000 baskets to be used between the producing area and consuming 

area again and again. The representative in charge of selling in a consuming area 

always puts the empty baskets used last day in order and sends them back to the 

producing area when the transporters return to that producing area. 

 

Multi-family management comprises two or more families (more than 

two members).  Apart from members in charge of selling in consuming areas, 

all other members are responsible for buying strawberries in the producing area. 

Multi-family management has a lot in common with single family management 

in purchasing strawberries.  But, it is possible for them to purchase in larger 

quantities as they have both more members and funds.  They visit nearby 

villages and purchase strawberries in farmers’ yards. Multi-family management 

usually sell strawberries in the wholesale markets of the distant cities like 

Beijing and Tianjin.  They pack strawberries in wooden boxes or plastic cases 

to prevent damage during transport.  And then, they hand them to carriers to 

transport them to their members for sale in the wholesale markets.  

Transporters send the empty boxes or cases back to the producing area. 

As described above, taking the producing area as the base, farmer 

middlemen purchase strawberries from individual farmers in Jiande Strawberry 

Wholesale Market or farmers’ yards.  Farmer middlemen transact with 

scattered and small-sized strawberry farmers. 
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3.4 The selling activity in consuming areas 

Every farmer middleman chooses only one wholesale market according 

to the selling situation last year and market demand.  During the strawberry 

harvesting season, sale representatives stay in the wholesale markets of 

consuming areas prominently.  For single family management, except those 

who sell in nearby cities (going and returning the same day), one member of the 

family undertakes selling and stays in the consuming area prominently. However, 

multi-family management is quite different.  The members hold a meeting to 

select and send one or two members to go to the chosen wholesale market in the 

consuming area.  The selected members stay there prominently and undertake 

the selling in the selected wholesale market till the end of the strawberry 

harvesting season.  The sale representatives decide their sale price based on the 

cost and the average sale price in the market (of course, the profits they expect 

are also included).  The sale representatives of both categories usually sell for 

cash to retailers, fruit stores, tea shops and supermarkets.  Then the cash is 

posted to members in the producing area as funds to purchase more strawberries.  

The sale representatives in consuming areas also contact the members 

in the producing area by telephone.  Everyday they exchange information on 

market prices, sale situation, and then decide the quantity to purchase for the 

next day. 

 

Ⅳ The function of farmer middlemen 

The farmer middlemen, not only purchase strawberries and sell them in 

the wholesale markets in consuming areas, but also play a key role in the 

distribution of fruit and vegetables.  The Cooperative Association as shown by 

WANG Zhigang, purchases vegetables from all over China, and sell them only 

in Dazhong Temple Wholesale Market of Beijing.  Compared to this, a farmer 

middleman purchases strawberries only from his hometown, and sells them in 

one wholesale market.  One further point of difference is that farmer 

middlemen use carriers to delivery their strawberries while many members of 
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the Cooperative Association undertake their own transport.  In addition, farmer 

middlemen are engaged in purchase and sale of strawberries only for about half 

a year in the harvesting season. As a result, the members of multi-family 

management groups change from season to season. 

The main functions of farmer middlemen can be summarized as 

follows: 

4.1 Purchase and sale 

Farmer middlemen assign their members to the producing and consuming 

areas. Apart from members responsible for selling in consuming areas, all the 

others specialize in purchasing from farmers.  They purchase strawberries from 

farmers directly for cash in Jiande Strawberry Wholesale Market or in farmers’ 

yards. 

Farmer middlemen, who are all local farmers, have blood relationship or 

intimacy with strawberry farmers in XT village and can be relied upon to 

purchase the strawberries each harvesting season. 

Sale representatives in wholesale markets do not change their selected 

markets even if other markets provide higher prices.  It is impossible for farmer 

middlemen to change their selling markets frequently as they do not have 

enough funds and labour resources like shipping middlemen９  who take 

advantage of markets where prices are higher. 

 

4.2 Decisions on price setting 

Farmer middlemen set selling prices according to market trends in 

consuming areas.  Prices in wholesale markets in consuming areas greatly 

influence prices paid to growers.  Purchase prices change daily. However, 

farmer middlemen who both buy and sell and do not rely on others to purchase 

strawberries for them, save on commission.  At this point, farmer middlemen 

have an advantage over middlemen from consuming areas (such as “Guoshang”)

１０）in pricing.  To be on good terms with small retailers in consuming areas, 

they sometimes sell at less than average market prices. Besides, farmer 
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middlemen settle accounts in cash, which is beneficial to withdrawal of currency. 

They rely on carriers to deliver the goods for them.  So, the problem of lack of 

funds can be relieved to some extent. 

 

4.3 Pricing and information exchange 

As outlined above, single family operators undertake selling activities in 

the nearby cities sending baskets filled with strawberries to consuming areas.  

Multi-family management purchase larger quantities of strawberries and grade 

them into three sizes - small, medium and large.  Then they pack them into 

wooden boxes or plastic cases.  Farmer middlemen can adjust the purchased 

quantity, buying and selling prices, based on the market information exchanged 

between the producing area and the wholesale markets in consuming areas. 

 

Ⅴ Conclusion 

This study has analysed  farmer middlemen   from XT village, 

Hangzhou city.  It has examined the formation and function of farmer 

middlemen, who are indispensable to distributing strawberries from this village. 

Compared to the consuming area-initiated middlemen reported by other 

studies, farmer middlemen, who make their village as a base, have created routes 

for strawberry distribution from producing to consuming areas.  They can be 

seen as producing area-initiated middlemen.  Associated with the development 

of strawberry production in XT village, farmer middlemen have identified with 

the growers (who hold 2~3mu of land), and become the important distributors in 

the market economy. Farmer middlemen have already demonstrated their 

initiative in strawberry distribution in XT village.  They have played a very 

important role in the development of this area. 

Farmer middlemen purchase strawberries from large numbers of small 

growers, and simultaneously sell only in one wholesale market in a selected 

consuming area.  All activities are carried out by members of a single family or 

the members of a multi-family management. Furthermore, farmer middlemen 
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are involved in preparation for marketing such as, classification, packaging, and 

so on.  

  Scattered and small-sized farmer middlemen face many problems, such 

as, lack of funds, problems in keeping up to date with changing markets, and so 

on. Earnings from cash sales are used as capital to fund purchases.  That is to 

say, the capital turnover is very fast.  Farmer middlemen do not have enough 

capital to buy trucks and rely on carriers to deliver goods for them. In this way, 

they make the full use of their limited capital in their buying and selling 

activities. 

  However, farmer middlemen’s activities are restricted to only half a 

year because of the seasonal nature of strawberry production. They undertake 

rice production for their own consumption in the other half year.  The members 

of multi-family management work together as a group only in the strawberry 

harvesting season.  They distribute all the profits at the end of every strawberry 

season.  These are not stable organizations which can keep operating 

continuously.  At this point, single family operators seem more stable than 

multi-family management.  But it is still very difficult to judge which will 

become stronger and transform themselves into established enterprises.  

Research into change and transformation of farmer middlemen will be left as a 

theme for future study. 

 

Note: 

1. It is called ‘Household-based Family Contract Responsibility System’ 

according to DENG Xiaoping’s reform and open-door Policy in the 

agricultural field. By changing the way Chinese farmers live, DENG recast 

China, and in many ways altered the world Chinese live in. He did this 

through the simple expedient of giving the land MAO Zedong had originally 

confiscated from the landlord class back to the farmers. Under this system, 

farmers became free to grow any crops they wish gradually, so long as they 

deliver a specified amount of staple crops to the government.  

2. WANG (2001). 

ISSN 1816-2495 
www.ifmaonline.org 

15



Journal of International Farm Management Vol.4 No.1 - June 2007 
 

3. OSHIMA (2002). 

4. There are many terms for fruit and vegetable middlemen, such as: Local 

purchaser, “Guohang”, “Guoshang”, Cooperative Association in 

transportation and selling of agricultural produce, and so on. But none of them 

is suitable for this paper’s analysis object. So the authors use ‘farmer 

middlemen’ in this paper.    

5. HUANG, LIU (2005). 

6. Mu is a unit of land in China. 1Mu=1/15Ha. 

7. The formation of the strawberry producing area in XT village can be divided 

into 4 periods, which are Groping period (1983~1991), Growing period 

(1992~1996), Stabilizing period (1997~1999), and Adjusting period (2000~ ). 

Accompanied with the development of this area, strawberry farmers have 

been differentiated into three groups;  <2mu, 2~3mu, and >3mu respectively. 

Farmer middlemen have come from the group with 2~3mu of strawberries. 

Some of them became full-time strawberry middlemen (WAN, ABE, etc 

(2006)). 

8. In the beginning of the 1990s, more and more carriers appeared associated 

with the development of strawberry production.  Among them, a private 

company set up in 2003, which owns 11 trucks, and concentrates on 

strawberry distribution to consuming cities during the harvesting season. 

9. AN (1998) p.324: Shipping middlemen who are rich in labour resources and 

capital always take advantage of price differences in wholesale markets. 

10. OSHIMA (2002) p.67. 
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Abstract 

The 1984 Land Reform Act in Bangladesh fixed land rent for sharecropping tenants at 33% of 

harvest yield without input sharing and at 50% with 50% of input sharing. This positively influenced 

expansion of HYV rice farming. However, the returns for tenants fell over time because of a gradual 

increase in input prices and wages. This research analysed the present distribution of returns in the 

dominant rice farming area in Bangladesh. A field survey was conducted in an advanced rice farming 

village where sharecropping was practiced. There was semi feudalism in the tenancy market with 

landowners earning more from sharecropping  than they could from cash renting. Land-rich farmers 

often cultivated only a small part of their cultivable land and rented out most of it. The existing 

economic structure did not fairly balance the returns between tenants and landowners. This study 

suggested the need to reset the land rent at 20% of harvest yield without input sharing and at 40% 

with input sharing, to protect land-poor tenants. 

Keywords: land reform, sharecrop tenancy, rice farming, Bangladesh 

 

I INTRODUCTION 

In 1996 there was extreme inequality of land ownership in rural Bangladesh with about 80% of 

farmers owning less than one ha (BBS, 1999). The land-poor farmers usually operated as owner-cum-

tenant, cultivating leased as well as owned land.  Landless farmers cultivated others’ land only. Under 

traditional sharecropping landowners received 50% of harvest yield as land rent. Januzzi and Peach 

(1980) in their research found that the land ownership pattern and the dominance of sharecropping 

were the major constraints to technological progress in Bangladesh agriculture. Subsequently, the 

1984 Land Reform Act fixed the land rent at 33% of harvest yield (without input sharing) and at 50% if 

landowners paid 50% of material input costs. This change helped expand high yielding variety (HYV) 

rice farming. Hossain’s research (1989) found that small farmers and tenants adopted modern 

technology as much as large farmers. 
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The number of tenants increased from 3.73 to 4.55 million between 1983/4 and 1996. A total of 

33.8% of farmers operated as tenants in 1996 and 10.2% of them were pure tenants. The area under 

sharecropping remained almost the same between 1983/4 and 1996 amounting to 1.9 million ha (BBS, 

1999). Tenants grew mostly rice because this is the staple food of the Bangladeshi people. The 

distribution of the crop returns between landowners and tenants became an agrarian problem because 

of increasing prices (expressed in Taka1) of inputs and wages of agricultural labourers both paid by 

tenants. The returns from rice production did not increase as rapidly as the costs, even though yields 

of rice were increasing (Hossain, 2001). The rice grown was paddy (paddy-base) in this research. 

Changes in input prices, rice yields and rice prices are shown in Table I.  

 
Table I. Changes in input prices, rice yields and prices at harvest 

Fertilizer price  
(Tk /100 kg) 

Year Agric. labour 
wage (Tk 
/man-day) Urea TSP MP 

Diesel price  
(Tk /100 litres) 

Harvest time 
rice price  
(Tk/ MT) 

Rice 
yield  

(MT /ha) 
1980/81 14 Average 300 505 3,200 2.02 
1990/91 37 472 536 428 860 6,120 2.55 
2001/02 65 576 1,135 884 1,700* 6,550 3.40 

Note: Fertilizer and diesel prices for 1980/81 were taken from Ahmed (1995)  
(*): Diesel price in June 2006 increased to Tk 3,300 per 100 litres  

Source: Ahmed (1995), BBS (1995) and MOA (2005) 
 

The wage rate increased from Tk. 14 to Tk. 65 per man-day between 1980/1 and 2001/2. In the 

case of fertilizers between 1990/91 and 2001/2, the price of Triple Super Phosphate (TSP) more than 

doubled; Muriate of Potash (MOP) doubled and the price of urea also rose. Diesel mostly used as 

energy in irrigation went from Tk. 5.05 /litre to Tk. 17.00 /litre during this period, and then to Tk. 33 

/litre in 2006. The costs of production rose faster than the returns because of the very small increase 

in rice price between 1990/1 and 2001/2. The changes in costs of HYV Boro rice production between 

1981 and 1999 are shown in Table II. 

The cost of land, tillage & labour, and material inputs were 32%, 34% and 34% respectively of the 

total cost of production in 1981. The land cost decreased from 32% of total costs to 19% between 

1981 and 1999. On the other hand, tillage & labour costs increased from 34% to 38% of total costs, 

even though the cost of family labour was underestimated in 1999. The tenants faced a rent burden 

paying 33% of harvest yield as land rent under sharecropping. 

                                                 
1 Taka (shortly written as Tk.) is the currency of Bangladesh. The conversion rates for 1USD were equivalent to 
Tk. 16 in 1980, Tk. 33 in 1990, Tk. 51 in 2000 and Tk. 59 in 2004.  
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Table II. Changes in the cost structure of HYV rice production in Bangladesh 

Land cost Labour & tillage cost Material input cost Total costsYear 
Tk. /ha Share Tk. /ha Share Tk. /ha Share Tk. /ha Share 

1981 3,055 32% 3,305 34% 3,250 34% 9, 160 100% 
1991 4,860 21% 9,700 41% 8,960 38% 23,520 100% 
1999 6,175 19% 11,975 38% 13,640 43% 31,790 100% 

Note: Cost of production for 1981 and 1991 were calculated by the Ministry of Agriculture and that for 1999 by the 
Ministry of Food. The 1999 figure underestimated labour cost taking different wage rates for hired and 
family labour @ Tk. 55 and Tk. 33 per man-day, respectively.  

Source: BBS (1995) and BBS (2005) 

 

Meanwhile, Hossain et. al. (2003) found from research a shift from sharecropping to fixed cash 

and in-kind tenancy. Land under sharecropping tenancy declined from 77% to 64% of the tenanted 

area between 1987/8 and 1999/00. This change to fixed rent tenancy favoured tenants. However, the 

Centre for Policy Development (2004) reported that landowners charged 0.9 MT rice per ha in 2000/1, 

but 1.5 MT in 2004 for in-kind tenancy.   

 

The economics of sharecropping tenancy arrangements has become an agrarian issue in recent 

years. The problem centres on returns to tenants when their costs are rising. This research explored 

the tenancy problem in rice farming in a village of Bangladesh. The objectives of this research were (1) 

to evaluate the rewards to sharecropping tenants from cost and return analyses and (2) to identify a 

possible solution to the tenancy problem.  

 

II METHODOLOGY  

2.1. Selection of study area  

The Sherpur was selected as a typical district from 64 districts in Bangladesh.  In 1996, 31.2% of 

the farmers were tenants including 11.5% pure tenants (BBS, 2002), which was consistent with 

national figures of 33.8% and 10.2%, respectively (BBS, 1999). Nearly 75% of the tenanted area in the 

district was sharecropped in 2002/3 (DAE, 2004). The problems in sharecrop tenancy in rice farming 

were analysed in Alinapara village because sharecropping was practised in that village and rice 

farming occupied 85% of the total cropped area.  

2.2. Sample and data  

This research used secondary data collected from statistical reports of the Bangladesh Bureau of 

Statistics (BBS) and Department of Agricultural Extension (DAE), Sherpur Office. The primary data 

were collected from a field survey in September 2004. Current data about the village was collected 

from the local Agriculture Officer and from discussions with groups of farmers. For farm-level data 

collection, farmers were classified as small (owning up to 1 ha), medium (1 to 3 ha), and large (above 
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3 ha).  There were 600 small, 71 medium and four large farmers in the village from whom seven small, 

four medium and one large farmer were selected as a representative sample by the Agriculture 

Officer. This sample included one pure tenant and two owner-cum-tenant rice farmers among seven 

small farmers and one owner-cum-tenant among the four medium farmers. 

2.3. Analytical tools 

The cost accounting method was used to analyse the costs and returns from rice. The cost of 

production was the sum of the land, material inputs, labour and tillage costs. Tillage cost was taken at 

Tk. 1,400 per ha, which was the average charge of power tillers in the village. Labour cost was the 

sum of family and hired labour costs, which were calculated using an average wage rate of Tk 70 

/man-day estimated by Department of Agricultural Extension, Sherpur (2004). The material input cost 

included the cost of seeds, fertilizers, irrigation and pesticides. The land cost of Tk. 6,175 per ha per 

crop season was the cash rent estimated by BBS (2005) for 1999/2000 and by DAE Sherpur (2004) 

for 2002/3. Some farmers cultivated mortgage-in land taking the rights to land from landowners for a 

handsome refundable cash deposit. The land cost for mortgage-in land was calculated as the interest 

payable on the deposit. In the case of input share-tenancy, tenants paid the labour and tillage costs 

plus 50% of material input costs.  Landowners paid 50% of material input costs.  

The returns from rice farming were the value of rice receipts at Tk 8 per kg plus the value of 

by-product at Tk 3,700 per ha. Landowners’ return under input share-tenancy was 50% of the rice with 

tenants’ receiving 50% of the rice plus the straw. The profitability of rice farming was estimated as the 

net return and also disposable rice income. The net return per ha was the total return less total cost 

including land cost, divided by the total rice area. The disposable rice income was the sum of the net 

return and costs for land and family labour not payable as cash expenses.  
 

III CHARACTERISTICS OF STUDY AREA AND SAMPLE FARMERS 

Alinapara village is  located about 200 km north of the capital city Dhaka and 10 km east of 

Sherpur district town. The area is medium lowland and is seasonally flooded. A river originating from 

the northern hilly part of the district flows beside the village and there is a risk of sudden floods from 

forest rainwater from May to July. Farmers until 1980 grew rice in two seasons each year; Aus 

(summer) rice between March and July, and Aman (monsoon) rice during August to November. The 

HYV Boro (winter) rice grown between December and April was started in 1981 and this changed the 

rice area in other seasons. Farmers got relief from flood damage risk by stopping the low productive 

Aus rice and growing the more productive and risk free Boro rice. Rice was easy to sell because 

Sherpur was a rice-processing block with many rice mills. Farmers grew mostly Aman and Boro rice 

and produced 42% surplus over consumption needs of 4,000 people in the village in 2004.  

There were 1,000 households in about 4 sq. km area of Alinapara village. The composition of the 

households in the village is presented in Table III. The number of both farm and non-farm households 

increased from 1983/4 to 2004, but their proportion remained almost the same indicating that farmers 

were not leaving agriculture. There were fewer large and medium farmers but more small farmers. 
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Table III: Composition of households in Alinapara village 1983/4, 1996 and 2004 

Characters Year 1983/4 Year 1996 Year 2004 
Total households 683 (100%) 852 (100%) 1,000 (100%) 
   Farm households 478 (70%) 577 (68%) 675 (67%) 
        Small farmers 342 483 600 
        Medium farmers 124 90 71 
        Large farmers 12 4 4 
  Non-farm households 205 (30%) 275 (32%) 325 (33%) 
Households engaged in non-farm activities   
       Rural transport NA 77 100 
       Agricultural labour 321 279 200 
       Cottage industry 30 22 NA 

Source: BBS (1988), BBS (2002) and Field survey (2004) 
 

There was a decrease in agricultural labourers in the households engaged in non-farm activities. 

A severe scarcity of permanent labour was observed in 2004 because the extremely poor people 

could earn non-farm income even obtaining micro-credits from three NGOs working in the village. 

They sent their children to primary school as every child (who used to work as a permanent labourer) 

of a poor family got a stipend from the government. Involvement of agricultural labourers in other 

activities reduced the labour supply and drove wages up. However, the scope for non-farm activities 

for small farmers was mostly limited to petty shop keeping and other low income activities. The 

incomes of farmers with various enterprises differed with land ownership. The income composition of 

the sample farmers in 2004 is presented in Table IV.  

 

Table IV. Distribution of income among different enterprises by farmer groups in 2004 
Categories of enterprises 

(Amount in ‘000 Taka and Figures in bracket indicates % of total) 
Farmer 
groups 

No. of 
sample 

Crop Livestock Fishery Business Sources Service Sources Total 
Small  7 47 

(58) 
9 

(11) 
10 

(12) 
8 

(10) 
Small 

shop at 
roadside 

7 
(9) 

Pesticide 
spray, local 
postmaster  

81 
(100) 

Medium  4 89 
(48) 

13 
(7) 

12 
(7) 

54 
(29) 

Grocery 
shop 

17 
(9) 

Official job, 
pension 

185 
(100) 

Large  1 173 
(50) 

31 
(9) 

38 
(11) 

104 
(30) 

Grocery 
shop 

0 
(0) - 346 

(100) 
All  12 71 

(52) 
13 
(9) 

13 
(9) 

31 
(23) - 10 

(7) - 137 
(100) 

Source: Field survey (2004) 

The average incomes of small, medium and large farmers were 81, 185 and 346 thousand Taka, 

respectively in 2004.  Crop was the main source of income accounting for 52% of households’ income. 

The share of crop income was highest (58%) for small farmers but their non-farm income share was 

the lowest. On the other hand, medium and large farmers undertook more business and service 

activities.  

Crop income ranged from 47-173 thousand Taka depending upon the area of owned land.  Land 

ownership and utilization for the sample farmers are presented in Table 5. Owned cultivable land of 
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small, medium and the large farmer were 0.35, 1.76 and 4.32 ha, respectively. The soil in the village 

was mostly clay and loam types suitable for rice farming.  The large farmer had a sandy loam soil near 

to his homestead that was easy to take care of. 

 

Table V. Ownership and utilization of land among different farmer groups in 2004 
Land distribution and utilization (area in ha) 

Homes
tead 

Own 
cultivable 

Own non 
cultivable 

Rented 
in 

Rented 
out 

Mortga
ge in 

Mortga
ge out 

Farmer 
groups 

(A) (B) (C) 

Owned 
area 

(A+B+C) (D) (E) (F) (G) 

Operated 
farm (B+D-

E+F-G) 
Small 0.13 0.35 0.00 0.48 0.37 0.00 0.13 0.00 0.85 
Medium 0.14 1.76 0.05 1.95 0.09 0.46 0.00 0.28 1.11 
Large 0.20 4.32 0.04 4.56 0.00 3.24 0.00 0.00 1.08 
All  0.14 1.15 0.02 1.31 0.25 0.42 0.07 0.09 0.96 

Source: Field survey (2004) 
 

The operated area did not differ much (from 0.85 to 1.11 ha) between the farmer groups because 

the medium and large farmers cultivated only a small part of their owned land and rented out most of 

it. Small farmers cultivated others’ land more than their own (0.37 ha rented-in > 0.35 ha own land). It 

was found that tenants usually received the straw which the 1984 Land Reform law allowed a 

landowner to receive. Landowners gave up their straw because they did not have many bullocks or 

cows to feed.  

Farmers operated as individuals and had no entity to represent them in the village. The 

agricultural extension service was not readily available in the village as it was located far from the 

Agriculture Offices. The organizational linkages of farmers were mostly loan-based and the sample 

farmers had links with a government bank, NGOs and local businesses. Small farmers borrowed from 

both NGOs and banks. However, the medium and large farmers borrowed only from banks.  
 

IV EXTENT OF RICE FARMING AND DISTRIBUTION OF PROFIT  

4.1. Extent of rice farming and rice yield among sample farmers 

There were 459 ha in rice out of 540 ha cropped in Alinapara village in 2003/4. The cropping 

intensity (C.I.) measured the extent of crop farming, as a percentage of the net crop area. The C. I. of 

the operated farm area and the proportion in rice by farmer groups are presented in Table VI. 

Operated farm area is that land that is cultivated for cropping and can be owned, rented-in and 

mortgaged-in areas. The C. I.(s) of small, medium and the large farms were 205%, 201% and 236%, 

respectively. The highest C. I., that for the large farmer, reflected his concentration on rice farming. 

The operated rice areas of small, medium and the large farm, were 1.46, 1.87 and 2.09 ha, 

respectively. It was noted that 81% of the operated area of the large farmer was occupied by sandy 

and sandy-loam soils, not the best soils for rice, but he preferred rice farming irrespective of soil types 

because rice was easily sold.  

 

Table VI. Composition of rice area among farmer groups and tenancy status 
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Operated rice area (ha) C.I of operated 
farm area (%) Own 

land 
Rented

- in 
Mortga
ge -in 

Rent-out 
rice area 

(ha) 

Total 
rice area 

(ha) 

Farmer 
groups 

Total Rice A B C 

Total 
D  

=(A+B+C) E (D+E) 
Small 205 171 0.61 0.63 0.22 1.46 0.00 1.46 
Medium 201 166 1.71 0.16 0.00 1.87 0.91 2.78 
Large 236 192 2.09 0.00 0.00 2.09 6.48 8.57 

Source: Field survey (2004) 

  
The total rice area was the sum of the operated rice area and that rented-out. Total rice area and 

operated rice area were the same for small farmers because they had no rented-out land. The large 

farmer rented 76% of his total rice area. Medium and large farmers engaged tenants in rice farming as 

it was easy to collect their share of the rice income. Landowners did not usually change their tenants, 

and tenants were found to have cultivated the same land for several years. All sample tenants 

cultivated rice in both Aman and Boro rice seasons on rented-in lands. The profitability of rice growing 

was found by aggregating the two crops. The productivity of rice differed with land ownership and 

tenancy status as shown in Table VII.  

   
Table VII. Rice yield of the sample farmers by farmer group and tenancy status 

Rice yield (MT/ha) 
Operated rice area 

Farmer 
groups 

Own land Rented-in Mortgage in 
Rented 

out 
Average 

Small 3.63 3.40 3.10 - 3.45 
Medium 4.01 3.80 - 3.45 3.81 
Large 4.38 - - 3.55 3.75 

   Source: Field survey (2004) 
 

Rice yields were lowest for small farmers but were above the national average of 3.42 MT/ha in 

2003/4 (MOA, 2005). The yield was highest for the large farmer on his own operated area because of 

using new seeds, extension advice and keeping contacts with Agriculture Officers. Rice yields of small 

farmers were low in rented-in areas. However, there was not much variation in HYV of rice between 

landowner and tenant. Landowners reported that tenants were less interested and less careful in 

cultivating rented land.  

4.2. Profitability of rice farming, the farmer groups and tenancy status 

The profitability of rice farming differed between farmer groups mainly because of the variation in 

yields. The costs and returns in rice production for farmer groups and tenancy status are shown in 

Table VIII. The net return from own operated farms was higher for large and medium farmers than for 

small farmers. However, large and medium farmers rented out most of their owned land because of 

limited availability of family labour. At most, about 2 ha could be operated and controlled by a family. 

Land-rich farmers reported that they could not provide good management for large operated areas. 

Moreover, higher costs from higher wages would occur if they hired more labour in a tight labour 

market. It was found that the large farmer received a net return of Tk. 4,275 /ha from rented-out land 
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compared to Tk 6,175 for cash renting. The large farmer tried to get higher returns by keeping his 

tenants under pressure by comparing his higher yield with the lower yields the tenants obtained.  

 

Table VIII.  Cost and return of rice farming (Tk. /ha) by farmer groups and tenancy status 
Costs  Farmer groups 

and tenancy 
status 

Total 
return 

(A) 
Tillage 

(B) 
Materials

(C) 
Hired 
labour 

(D) 

Family 
labour 

(E) 

Land 
(F) 

Net 
return 

(G =A-B-
C-D-E-F) 

Disposable 
income 

(E+F+G) 

Small farmer 25,295 1,400 5,949 3,180 6,376 3,434 4,956 14,766 
Own operated 32,356 1,400 7,770 4,546 5,200 6,175 7,265 18,640 

Rented in 17,300 1,400 3,678 1,798 7,620 - 2,802 10,422 
Mortgage in 28,522 1,400 7,370 3,346 6,089 5,612 4,705 16,406 

         
Medium farmer 27,704 942 6,365 4,291 2,412 5,815 7,879 16,106 

Own operated 35,800 1,400 7,968 6,346 3,638 6,175 10,273 20,086 
Rented in 18,890 1,400 3,825 6,691 3,023 - 3,951  6,974 

Rented out 14,066 0 3,775 - - 6,175 4,116 10,291 
         
Large farmer 20,210 342 4,863 1,230 1,185 6,175 6,415 13,775 

Own operated 38,775 1,400 7,990 5,041 4,866 6,175 13,305 24,346 
Rented out 14,225 0 3,775 - - 6,175 4,275 10,450 

Note: Both the amounts of total return and material input costs for rented-in and rented-out areas were lower than 
those of own operated area because, the calculation was based on the actual receipts and payments of 
output and input shares after dividing those among landowners and tenants.  

Source: Field survey (2004) 
 

Average net returns and the net return from rented-in land were lowest for small farmers. 

However, small farmers had 43% rented in land in their operated rice area. They earned the lowest net 

return (Tk. 2,802) from rented-in rice farming but cultivated rented land instead of working as 

agricultural labourers. Tenants believed that working as agricultural labourers would hamper social 

prestige and they made a trade-off between economic gain and social prestige in cultivating rented 

land. However, disposable rice income did not differ much among farmer groups because 2/3rds of the 

labour supplied by small farmers came from the family.  

 

V PROBLEM IN SHARECROP TENANCY AND A POSSIBLE SOLUTION 

5.1. Inequalities in distribution of returns and suggested re-distribution  

The tenants were subsistence farmers and had much lower net returns than landowners. The 

distribution of returns between tenants and landowners can be seen from the analyses of the same 

rented-in farms (Table IX). The gross return from rented-in land was Tk. 31,580 per ha, the tenant 

receiving Tk. 17,505 (the value of the rice share and straw), and the landowner Tk. 14,075 (the value 

of the rice share). The difference between receipts and payments (Tk. 17,505 – Tk. 14,075 = Tk. 

3,430) per ha was less than the value of the straw (Tk. 3,700), because one tenant paid for a share of 

the straw. After allowing for all costs, the net benefit for the tenant was Tk. 2,945, and Tk. 4,195 for the 

landowner. The distribution of costs and benefits between tenants and landowners is presented in 
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Figure 1. It can be seen that the relative net benefit or gain for landowners was higher than that for 

tenants. 

 

Figure 1. Nature of receipts for tenants and landowners from a rented rice farm 
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Source: Field survey (2004) 

 

The distribution of receipts for tenants and the payments to landowners from rented-in land and a 

possible rational re-distribution is presented in Table IX. Landowners cash renting would receive rent 

of Tk 6,175 but after paying for their share of material inputs, there remains a surplus. This sum could 

be termed ‘landowner reward for materials’ and is Tk 4,195 (landowner total receipts Tk. 14,075 – 

cash rent for land Tk 6,175 – material input costs Tk 3,705).  

On the other hand, tenants pay explicit costs for tillage and hired labour in addition to their share 

of material inputs, family labour and management. The tenant would receive a ‘tenant reward for 

material input’ like the landowner because they also share costs for material inputs. In calculating the 

net return for tenants, nothing was allowed to them for their management but the tenants should get a 

reward for their management (‘tenant reward for management’). This was estimated at Tk 2,400 per 

ha being the total net return of Tk 7,140 (Tk 4,195 + Tk. 2,945) distributed proportionately over the 

cash costs for material inputs, hired labour and tillage.  No reward was allowed for any household 

assets. The ‘tenant reward for management’ of Tk. 2,400 was distributed for the cash expenses on 

tillage and hired labour. 
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Table IX. Distribution of returns from rented-in land and proposed re-distribution 

Groups Distribution of existing 
returns 

Re-category of existing distribution Proposed re-
distribution 

 Items Tk/ha No. Items  Tk. /ha % Tk. /ha % 
Land cost 6,175 A Land cost 6,175 19.6 6,175 19.6
Materials cost 3,705 B Materials cost 3,705 3,705 

Landowners’ 
return 
Tk. 14,075 /ha Net return 4,195 C Reward for 

materials  
4,195 (B+C) 

25.0 2,370  
(-1,825) 

(B+C)
19.3

Family labour 
cost 

7.030 D Family labour 
cost 

7,030 7,030 

Hired labour 
cost 

2,425 E Hired labour 
cost 

2,425 2,425 

Tillage cost 1,400 F Tillage cost 1,400 1,400 
  G Reward for 

management 
2,400 

 
(D+E+ 
F+G) 
41.8 

2,400 

(D+E+
F+G) 
41.8

Materials cost 3,705 H Materials cost 3,705 3,705 

Tenants’ 
return 
Tk. 17,505 /ha 

Net return  2,945 
(I+G)  

I Reward for 
materials 

545 
(H+I) 
13.5 2,370  

(+ 1,825) 
(H+I)
19.3

Total return Tk. 31,580 /ha    31,580 100 31,580 100 

Source: Field survey (2004)  
 

After allowing for a management reward, the residual (net return Tk. 2,945 – reward for 

management Tk. 2,400 = Tk. 545 per ha) was deemed the ‘tenant reward for materials’. The ‘reward 

for materials’ differed greatly between tenants (Tk. 545) and landowners (Tk. 4,195). To more fairly 

distribute the rewards for material inputs of Tk 4,740 (Tk. 545 for tenants + Tk. 4,195 for landowners), 

it was decided to divide the amount equally between tenants and landowners. Tenants received Tk 

1,825 from landowners after balancing the ‘reward for materials’ (Tk 4,195 - Tk 2,370). The current 

and possible distributions are presented in Figure 2.  

The possible re-distribution suggests that 19.6% of gross harvest be the reward for  land, 38.6% 

(landowner 19.3% + tenant 19.3%) for material inputs and 41.8% for tillage and labour. The amounts 

rounded would be 20%, 40% and 40% for land, tillage & labour and material inputs, respectively. In 

other word, landowners would receive 20% of gross harvest as land rent instead of the existing rate of 

33% and would receive 40% of gross harvest after paying 50% of the material inputs instead of the 

existing 50% under the sharecrop tenancy system.   
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Figure 2. Distribution of return on rented-in rice farm and proposed re-distribution 
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Source: Field survey (2004) 
 
5.2. Rationale for the proposed re-distribution  

The landowners receive 50% of both rice and straw after paying 50% of material input costs 

under share-tenancy system as per the 1994 Land Reform Act. The land-rich farmers preferred share-

tenancy because they gained more (Tk 10,370 per ha) than from cash renting (Tk 6,175 per ha). Even 

paying high rents, tenants in the study village cultivated rented-in land because not all could gain non-

farm jobs as these were limited to rural transport, petty shopping or agricultural labouring.  

Tenants would benefit from cash renting or payment of rent in-kind where rent is payable in terms 

of rice after harvest. However, tenants in the study village could not leave the share-tenancy system 

because they (a) were afraid of the risk of crop failure from flooding, (b) were unable to pay the cash 

rent that landowners demanded in advance, and (c) needed a higher in-kind rent. Moreover, they 

could not bargain with the landowners because there was no entity to bargain on their behalf.  

The economic circumstances of capital-poor tenants did not allow them to rent land for cash. 

Considering only the well-being of tenants, government could legislate to change the income 

distribution between tenants and landowners. The reduction of crop-share for land from 50% to 40% of 

harvest in case of input sharing would reduce returns to landowners. This would encourage them to 

rent-out land with easy terms and shift towards cash renting. The suggested re-distribution would 

increase the return of tenants encouraging them to intensify production and increase productivity, and 

would reduce income inequalities. 
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VI CONCLUSIONS AND POLICY ISSUES 

This research evaluated sharecropping as practised in one village. The soil was medium lowland 

with clay and loam soils suitable for rice farming. The village had a risk of crop damage from sudden 

flooding. Farmers grew rice twice a year in Aman and Boro seasons and had abandoned low 

productive Aus rice farming. The HYV Boro rice farming in the dry season had increased because 

suitable soils needed relatively limited irrigation. Rice productivity was highest for the large farmer 

because of using new seeds and taking great care of a small area of owned land. All farmers were in 

advantageous position in selling rice as there were many rice mills in and around the village. The land-

poor farmers preferred rice farming on both the operated and rented out area as the crop was easily 

sold and it was easy to collect their share under the share-tenancy system. 

The large and medium farmers preferred to rent-out most of their land and employ tenants. The 

large farmer from share-tenancy earned about 70% more than cash renting after paying 50% of 

material input costs. On the other hand, tenants received a lesser share from their rented-in farms. 

The distribution of costs fixed in the 1984 Land Reform Act could no longer support tenants. There 

were inequalities in rewards not balanced by economic forces. New legislation to re-fix the returns at 

20% harvest for land, 40% for tillage & labor, and 40% for inputs would assist tenants.  

This research evaluated sharecropping in one village where there was a risk of sudden and 

seasonal floods. However, the share-tenancy system was found to be changing towards cash and in-

kind rent tenancy systems in some other areas in the country. The economic agents for these 

transformations are important issues in analysing agrarian changes.  Any future study should be 

extended to evaluate the cash, in-kind as well as sharecropping to strengthen any recommendation. 
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Pasture-Based and Confinement Dairy Farming in the United States: 

An Assessment 
 

Geoffrey A. Benson 
Abstract 
 
Dairy farm numbers in the United States have declined 39 percent over the last decade, 
particularly smaller farms.  The predominant production system is Holstein cows housed 
year round and fed a total mixed ration based on stored forages.  However, there is 
great variation in herd size within and between regions.  There is evidence of higher 
profit margins per cow and per unit of milk sold for pasture-based farms.  Most 
comparative data are from north central and northeastern states but limited data for 
other humid regions also suggests higher profits for pasture based systems. The data 
are from smaller farms and in the short run this financial advantage may enhance 
survival prospects relative to similarly sized confinement farms. However, the total 
income potential for any small dairy farm seems limited.  The data also show wide 
variation in financial performance among farms of a similar type, both confinement and 
pasture based.  Data on regional competitiveness and economies of size for pasture-
based dairies is sparse. 
 
Four types of data are presented and evaluated, but, from the perspective of a farm 
manager or investor, the data are incomplete.  Recommendations for improvements in 
data collection and reporting include standardisation of methodology, expanding the 
data collected to include more information on farm resources and management 
practices, and, where sample size permits, routine statistical analysis.  
 
 
Introduction  

 
There is a resurgence of interest in pasture-based dairy farming systems in the United 
States.  This can be attributed in part to prevailing trends in the dairy industry.  US dairy 
farm numbers have declined by 39 percent over the past decade (USDA, 1998; 2007b).  
Farms with 500 or more cows are increasing in number and regional shifts in milk 
production are occurring, with expansion in the western part of the country and loss of 
market share in the middle and eastern parts.  The latter regions are humid and 
agronomically suited to pasture-based dairying.  Some existing graziers cite lifestyle 
improvements for pasture based dairying over the confinement system, where the 
milking herd is housed year-round and fed a total mixed ration.  On-farm processing on 
pasture-based dairy farms may provide profitable niche market opportunities.  Well-
managed pasture-based farms may create fewer adverse environmental impacts and 
are more likely to be socially acceptable, thereby reducing external threats to farm 
viability. 
 
Information on the relative profitability of alternative dairy farming systems is important 
to beginning dairy farmers, lenders and investors in new dairy farms, and confinement 
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dairy farmers contemplating a switch to pasture-based systems.  Existing graziers and 
their advisors can benefit from reliable benchmarks to gauge financial performance and 
make informed business decisions. Financial performance data provide important 
information to applied researchers investigating ways to make farming systems more 
profitable. 
 
There are several practical questions to be addressed.  Are pasture-based dairy farms 
more profitable than confinement farms?  If so, what herd size is most profitable?   What 
breeds or crosses work best?  What level of grain feeding is optimal? Are organic 
certified dairy farms more profitable than conventional pasture-based dairy farms? 
 
 
Financial Performance  
 
Four types of information can shed light on dairy farm profitability: Individual case 
studies, summary data from multiple farms, research on farm systems and components, 
and simulations.  Examples of each are available. 
 
1. Individual Farm Data.  Case studies are popular in the farming press, in educational 
and industry workshops, and the like.  Financial data can be helpful in demonstrating 
the financial feasibility of a farming system or practice (Winsten and Petrucci, 2000), 
(Davis, et al., 2005).  However, decision makers need information about the relative 
profitability of competing systems, from different regions and for various practices. 
Published data from university-run and similar farm business records programmes show 
a huge variation in financial performance among farms of a similar type within a limited 
geographic area.  This means judgments about the relative performance of a particular 
practice or farming system should not be based on financial data from a single farm or 
even a few farms.  This applies to both confinement and pasture-based dairying 
systems.   
 
Table 1 provides an example of the variation in pasture performance among grazing 
dairy farms cooperating in the Great Lakes Grazing Network project (Kreigl, 2005).  
Data are for the group average and the averages for the top and bottom 50%, based on 
Net Farm Income as the measure of financial performance.  Net Farm Income is the 
return to the family for their unpaid labor, management, equity capital investment, and 
risk.   Costs includes operating or variable costs, interest paid on farm debt, farm 
property taxes, and the fixed costs associated with capital investments, including 
depreciation charges.  The term “US$ per kg or per cow EQ” (Equivalent) reflect an 
approach adopted by the University of Wisconsin to standardize costs and returns 
between farms paid different prices for milk.  The difference between the averages for 
the high and low profit groups is striking and the range within the entire sample would 
be considerably greater.     
 
Another example comes from the approximately 200 Cornell University Dairy Farm 
Business Management program cooperators (Table II), (Knoblauch et al., 2004; 2005).   
These are mostly confinement operations.  Note that the farms are grouped 
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independently for each item (row) and show a wide range in the measures of financial 
performance between the first and tenth deciles.  Rate of return on assets (investment) 
is net farm income less a charge for unpaid family labor divided by farm investment.  
Assets are valued at estimated fair market value.  Labor and management income is an 
alternative measure of performance derived by deducting an imputed charge for equity 
capital from net farm income.  
 
Table I. Selected Performance Measures for Grazing Dairy Farms Cooperating in the 
Great Lakes Grazing Network Project, 2004 

Item Top 50% Bottom 50% Average 

Number of Farms 50 50 101 

Average no. of Cows in Herd 89 99 93 

Milk Sold, kg per cow per year 6,799 7,381 7,108 
Cost of Production,  
US$ per kg EQ $0.240 $0.305 $0.274 

Net Farm Income from 
Operations, US$ per cow EQ $1,062 $478 $758 

 
Table II.  Financial Performance Measures for Selected New York Dairy Farms, 2004 

 Itema Top 10% Bottom  10% Average 

 Total Cost, US$/cwt $0.302 $0.545 $0.347 

 Net Farm Income, US$ per cow $1,306 - $70 $601 

 Return on Assets 23% -5% 11.3% 

 Labor & Management Income 
 per Operator, US$ $357,551 - $63,025 $78,061 
a Data on the items in each row are grouped independently 
 
 
2. Farm Summary Data.  Data of the type presented in Tables I and II are more reliable 
indicators of relative performance than case studies but in most cases cooperating 
farms are self-selected and, therefore, are not a random sample.  As such, they may not 
be representative of a particular farming system.  Also, historic data inevitably lags 
behind innovation, for example, new farming systems such as certified organic 
production.  It takes time to recruit adequate numbers of similar producers into a 
program and measure their performance.   
 
Several studies used group data to compare pasture-based and confinement systems.  
One study summarized 22 reports from the Northeast and Upper Midwest regions of the 
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US (Ford and Musser, 1998).  Pasture based systems had an advantage in annual net 
farm income per cow over confinement systems of US$49 to US$294.  Hamilton (2002) 
reported similar results.   
 
A multi-year study of Wisconsin dairy farms showed an advantage in net income per kg 
for pasture-based dairy farms compared to both small and large confinement dairy 
farms (Kriegl and Frank, 2005).  Table III shows financial data for grazing and 
confinement farms processed at the University of Maryland (Johnson, et al., 2005).  
These are five-year averages, for 2000-04, and demonstrate a consistent financial 
advantage to pasture based dairying.  Average revenue per cow was lower for the 
grazing dairy farms but the reduction in cost was even greater, leaving high operating 
margins per cow and per kg of milk. 
 
Table III.  Income and Expense, Selected Maryland Dairy Farms, Averages for 2000-04 

Item Grazed Confinement 

Revenue per Cow, US$  $2,481 $3,281 

Production Expense, US$ per cowa $1,547 $2,744 

Operating Margin, US$ per cowa $934 $537 

Revenue, US$ per kg. $0.391 $0.370 

Production Expense, US$ per kg.a $0.244 $0.279 

Operating Margin, US$ per kg.a $0.148 $0.091 
a Interest, personal taxes, and depreciation are not included and the operating margin 
corresponds to earnings before interest, taxes, depreciation and amortization (EBITDA) 
 
 
Data for similarly sized grazing and confinement dairy farms in New York are 
summarized in Table IV (Knoblauch et al., 2004; 2005).  The pasture-based farms 
grazed at least three months of the year, changed paddocks at least once every three 
days, obtained at least 30 percent of forage needs from pasture, and were not certified 
organic producers. The confinement herds showed higher levels of milk production but 
the pasture-based farms demonstrated superior financial performance.  However, labor 
and management income per operator was small for all groups and compares 
unfavorably with earnings from full time employment in non-farm occupations, estimated 
at US$39,354 for 2004 (US Department of Labor, 2005).    
 
The variation in financial performance between the two years reflects the considerable 
volatility of US milk prices.  Therefore, it is important to compare financial performance 
within a particular year not across years.   
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Table IV. Competitiveness of Pasture-based and Confinement Dairy Farms, Selected 
New York Farms, 2003 and 2004 

2003 2004 Item 
Grazed Conf. Grazed Conf. 

Number of farms 27 76 30 84 

Average no. of cows 98 99 104 103 

Milk Sold,  kg per cow per year 7,133 8,953 7,775 8,708 

Net Farm Income, US$ per Cow $449 $193 $652 $571 

Rate of Return on Assets, % 4.7% 0.2% 8.1% 5.7% 
Labour & Management Income 
per Operator per Cow, US$ $99 -$151 $215 $103 

Labour & Management Income 
per Operator, US$ $9,744 -$14,952 $22,397 $9,555 

 
 
Table V shows the performance of a high profit group of farms for both farm types 
(Knoblauch et al., 2004; 2005).  In 2003, a year of low milk prices, the grazing farms 
had an advantage over confinement farms in three of the four financial performance 
measures but differences were much smaller than those in Table IV.  In 2004, a year 
with higher milk prices, the financial performance of both farm types was similar.  
  
Table V. Competitiveness of High Profit Pasture-based and Confinement Dairies, 
Selected New York Farms, 2003 and 2004 

2003 2004 
Item 

Grazed Confined Grazed Confined 

Number of farms 10 16 10 11 

Average no. of Cows 66 57 110 114 

Milk sold, kg per cow per year 8,493 8,830 7,794 9,721 

Net Farm Income, US$ per Cow $759 $795 $957 $1,152 

Rate of Return on Assets, % 5.3% 2.3% 13.2% 13.4% 

Labour & Management Income 
per Operator per Cow, US$ $252 $229 $520 $503 

Labour & Management Income 
per Operator $16,702 $13,040 $57,202 $57,373 
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The data in Tables IV and V remove the effects of herd size but whole farm 
performance is an important aspect of competitiveness.  The number of cows that a 
grazing farm can support is limited by the availability of pasture and the distance milking 
cows can walk.  The physical layout of a farm may be an additional constraint.  Herd 
size may be less constrained under a confinement operation because forage crops can 
be transported to the dairy facility more easily and over greater distances or purchased.  
Therefore, opportunities to obtain economies of scale may be greater under the 
confinement system. 
 
The predominant breed of cow in the United States is the Holstein and the most 
common management system is confinement housing and feeding.  However, dairy 
genetics developed for these conditions may not be appropriate for pasture based 
systems, particularly for seasonal calving where reproductive performance is critical.  
 
Production data suggest superior performance from Jersey and cross-bred cows over 
Holstein in health, reproductive performance and longevity, but  there are limited data 
on the profitability of alternative breeds and crosses. Table VI shows data from the 
Great Lakes Grazing Network project (Kreigl, 2005).  Net Farm Income was higher for 
Holsteins, both per unit of milk and per cow.  A study in Vermont compared Jersey and 
Holstein in similarly sized grazing herds and found that Holsteins outperformed Jerseys 
on a per cow basis (Winsten, 1998). However, there was little information about the 
grazing systems employed and the results could have been confounded by differences 
in the systems.  Also, a farm may be able to support more smaller cows like Jerseys, in 
which case a financial disadvantage per head may be partly or completely offset by 
greater stock numbers.   
 
The low cost of production under the New Zealand pasture based seasonal production 
system has created interest in the US.  In a seasonal dairy operation, the milking herd is 
completely dry for a few weeks each year, there is a 12-month calving interval, and 
calving is timed to match the milking cows’ nutritional needs with pasture growth or to 
mitigate climate variables.  Proponents suggest advantages in matching the nutritional 
needs of the lactating cow with the pattern of pasture growth and the ability to focus 
management time and effort to specific tasks such as calving and calf raising.  They cite 
the advantage of a “vacation” from milking when the herd is dry.  Others note that a 
concentrated calving and calf raising period creates a high peak workload, and 
increased investment and inefficiencies in the use of specialized capital such as milking 
parlors and calf raising facilities.  As with breed differences, comparative data on the 
profitability of seasonal and non-seasonal herds are relatively scarce.  Table VII 
presents data from the Great Lakes Grazing Network project (Kreigl, 2005).  There is a 
notable difference in milk production per cow but virtually the same net farm income per 
cow.  Seasonal herds had a lower operating cost per unit of milk but the lower 
production per cow offset this advantage. 
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Table VI.  Dairy Farm Performance by Breed, Great Lakes Grazing Network Project, 
Averages for 2001-4 

Item Holstein Non-Holstein 

Milk Sold,  kg per cow per year 7,801 6,198 

Milk Price, net, US$ per kg. $0.346 $0.348 

Production  Cost, US$ per kg EQ $0.244 $0.253 

Net Farm Income from Operations, 
US$ per Cow EQ $647 $469 

 
 
Table VII.  Seasonal and Year-round Calving Herds, Great Lakes Grazing Network 
Project, 2000-4 

Item Seasonal Non-Seasonal 

Milk Sold, kg per cow per year 5,282 7,483 

Milk Price, net, US$ per kg. $0.343 $0.331 

Operating cost, US$ per kg EQ $0.236 $0.247 

Net Farm Income from Operations, 
US$ per cow EQ $520 $523 

 
 
Studies on economies of scale in milk production do not identify grazing systems 
separately, for example (Knoblauch, et al., 2005), (USDA, 2007b).      
 
USDA (2007b) uses survey data for estimates of costs and returns per unit of milk sold  
for selected regions of the US but does not distinguish between different farming 
systems.   
 
3. Research.  Most financial data for pasture-based dairy farms comes from Northern 
US dairy states where cool season perennial grasses are the predominant pasture 
types.  There are pasture-based dairy farms in other regions but climate, pasture types 
and milk prices are different and financial data are lacking.  In these circumstances, it is 
necessary to use other sources of data, including research results, to assess 
competitiveness. 
 
Summer and winter annual pastures are the basis for pasture-based farms in the 
Mississippi Delta region of the US.  A multiple year study in Mississippi compared 
milking cows on pasture with and a no-till maize silage-based feeding system (Murphey, 
et al., 1997).  The silage fed herd produced more milk but had higher feed costs.  
Income over feed cost was similar for both groups. 
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A North Carolina University study split the university dairy herd into four treatment 
groups.  There were two feeding treatments, grazing and a total mixed ration fed in a 
confinement facility.  There were two seasonal calving groups within each feeding 
treatment, fall and spring, and each treatment group had both Holstein and Jersey 
cows.  This study covered seven lactations and the results showed that grazing cows of 
either breed produced less milk and had lower feed costs.  However, income over feed 
cost was not significantly different for season of calving or feeding system.  Holsteins 
had higher income over feed costs per cow than Jerseys.  Reproductive efficiency and 
herd health favored Jerseys over Holsteins and grazing cows over cows in confinement.  
Non-feed costs were not measured but were considered likely to be substantially lower 
for grazing herds (White, 2002). 

 
4. Simulation.  Simulating financial performance can be valuable both when direct 
measurement is not possible and in investigating multiple alternatives.  One simulation 
used the North Carolina research project data to evaluate the effects of different 
stocking rates and three supplementary feeding systems on profitability (King, 1997).  
The three feeding systems were pasture only, pasture and a pelleted concentrate fed in 
the milking parlor, a system which limits concentrate intake, and pasture with a mixture 
of corn and whole cotton seed (WCS) fed under a fenceline feeding system, which 
allows high levels of concentrate feeding.  Gross margin per hectare was the measure 
of financial performance and representative regional milk and input prices were used in 
the model. 
 
High levels of supplementary grain feeding under a fence line feeding system combined 
with a high stocking rate produced the highest gross margin per hectare (Figure 1).  
This system yielded gross margins approximately double the levels under restricted 
feeding of concentrates in a parlor feeding system and almost triple those in a pasture-
only system.  There were high levels of pasture intake under each feeding system 
(Figure 2). 
 
However, because this was a simulation, findings should be tested in the field along 
with an assessment of the environmental effects of high stocking rates.  A further 
research project evaluated two stocking rates and feeding strategies, purebred and 
crossbred cows, seasonal calving, and environmental impacts.  Income over feed costs 
was used to measure financial performance.  The results of the field trial supported 
King’s simulation results (Table VIII).  Cows stocked at high rates suffered a small 
reduction in performance per cow but there was a large increase in income over feed 
costs per hectare (Benson et al., 2006). 
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Figure 1.  Gross margin per hectare under three feeding systems at different stocking 
rates.  
 
 

 
 
 

 

 
 
 
 
 
Figure 2.  Pasture utilization per hectare under three feeding systems at different 
stocking rates.  
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Table VIII.  Income over Feed Costs for Cows Stocked at Two Different Rates 

Item 
Low Stocking 

Rate 
2004-5 

High Stocking 
Rate 

2004-5 

Low Stocking 
Rate 

2005-6 

High Stocking 
Rate 

2005-6 
Stocking Rate, 
cows per ha 2.3 3.5 2.0 3.0 

Milk Sales, US$ 
per Cow per Day $6.90 $6.84 $5.76 $6.17 

Feed cost, US$ per 
Cow per day $1.80 $2.11 $1.64 $1.96 

Income over Feed 
Cost, US$ per Cow 
per Day 

$5.10 $4.74 $4.12 $4.22 

Income over Feed 
Cost,  US$ per ha 
per Day 

$11.71 $16.60 $8.25 $12.60 

 
 
Organic Production.  Organic milk production is a specialized type of pasture-based 
dairy farming.  Certification under the National Organic Program administered by the US 
Department of Agriculture requires that cows have unrestricted access to pasture.  
Currently demand for organic dairy products is small but growing rapidly and production 
is lagging because of transition rules. However, at some point, a balance between 
production and sales will be achieved and cost of production data may provide some 
insights into competitiveness and the longer-term prospects for organic farms. 
 
A one-year study in New England by McCrory (2001) showed net farm income per cow 
was $278 greater for organic farms than conventional farms.  Organic farms had fewer 
cows, so total net farm income was only slightly higher.  However, there is a significant 
transition cost in changing to certified organic status, including lost income and added 
expense. Transition costs were discussed but not included in the expenses reported for 
the organic farms, and the data were not adequate to evaluate the likely effect on 
performance.  Transition costs should be treated as an investment, amortized over the 
planning horizon and reported as an annual cost.   
 
A study in California included amortized transition costs and found that conventional 
dairy farms had superior financial performance in spite of a substantial price premium 
from organic milk (Butler, 2002).   Net farm income per kg of milk was seven cents 
higher for the conventional farms and net farm income per cow per month was US$9 
greater. 
 
A more recent comparison of organic and conventional farms in Maine and Vermont 
concluded that organic farms were relatively unprofitable as measured by returns to 
labour and management or the rate of return on assets (Dalton, et al., 2005).  However, 
conventional milk prices were relatively high in 2004, which may have given an 
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advantage to these farms that would not occur normally.  Prices for organic milk are 
more stable than those for conventional milk, which vary monthly based on national 
supply and demand conditions. 
 
The US Department of Agriculture (2007b) reported the costs and returns per unit of 
milk sold for organic dairy farms in their most recent Agricultural Resource Management 
Survey.  Data for 2005 for five northern states permit comparison of organic farm 
performance with that of all dairy farms in those states.  Organic farms in four of the five 
states had an advantage over conventional farms in terms of the value of production 
over operating costs except labour.  However, the organic farms had fewer cows and 
much lower milk yields per cow and generated smaller net returns per farm.  When 
hired labor, farm overhead, capital recovery, and opportunity costs of family labor and 
land were considered, the net returns per unit of milk sold were unfavorable for the 
organic farms for four of the five states and similar to conventional farms in the fifth.  
Grouping these data by herd size showed little evidence of economies of scale in 
operating (variable) cost per unit of milk sold, but pronounced effects when all economic 
costs were considered.  
 
 
Methodological and Data Issues 
 
The lack of consistency is evident from the data presented.  There is no national 
program of farm financial record keeping or analysis in the US.  The definitions and 
methodology used by different individuals and organizations which collect, summarize 
and report financial data are not standardized.1  Many, if not most, economic studies 
lack detailed data on farm resources and production practices, which is an obstacle to 
identifying the profitability of a specific component or practice.  Most studies do not 
report the land area used for grazing by pasture-based dairy farms and land-based 
performance measures.   
 
These data limitations affect any assessment of relative farm financial performance of 
pasture based dairy farms.  In addition, these farms are not homogeneous.  Climate, 
including rainfall and seasonal temperature ranges, and soil types vary widely.  The 
land area, pasture types and yield, and the contribution of pasture to the cow’s total diet 
all vary.  Pasture use in US dairies spans a continuum from 0%, in the case of cows fed 
a total mixed ration (TMR) in a confinement system, to 100% on farms that have 
adopted a New Zealand-style system.  Grazing management varies from set stocking to 
intensively managed, rotational grazing where milking animals are moved to new 
pastures as often as twice daily.  Pasture-based dairy farms include seasonal milk 
production and organic production, which, if not documented, can complicate data 
interpretation.  

                                            
1 The Farm Financial Standards Council (1997) developed and published guidelines for the preparation of 
farm financial performance measures and many organizations have adopted these as a goal.  A task 
force created by the American Agricultural Economics Association (2000) developed guidelines for the 
estimation of farm commodity costs and returns.  However, for historical and other reasons, some 
differences in methodology, terminology and definitions remain. 
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None of the studies reviewed for this paper have been subjected to statistical analysis 
to identify those factors that affect financial performance and their relative importance.  
However, as a corollary, this is only possible if there are adequate numbers of 
cooperating farmers.  Experience suggests that this will be a challenge, in part because 
US income tax regulations permit farmers to file taxes on a cash basis, with all the 
attendant problems cash based accounting causes for complete and accurate financial 
analysis.  A further challenge is obtaining the resources needed to conduct these 
studies.  
 
 
Summary and Conclusions 
 
Dairy farm financial performance measures show that pasture-based farms were 
somewhat more profitable than confinement farms, on average, when compared on a 
per cow or a per kg of milk sold basis.  However, for most studies, the average rate of 
return on assets was below prevailing market rates of interest for agricultural borrowers 
(Federal Reserve System. Quarterly) and average returns to labor and management 
were below the prevailing wage rates in non-farm employment (U.S. Department of 
Labor).  Based on these measures, profitability was low for both types of dairy farms.  
However, some farms of both types were highly profitable by these same measures.  
Most of the data on grazing farms were for small herds and, given the trends in the US 
dairy industry, the longer-term viability of a small farm of either type is questionable.  
Data on the relative performance of larger herds of both types was sparse. 
 
Within pasture-based dairy farms, there is limited information on the relative profitability 
of specific breeds and seasonal compared to year-round calving.  Information on the 
financial performance of farms employing such practices as rotational grazing and cross 
breeding also are scarce.  Results for organic farms suggest challenges that are similar 
to those faced by other types of dairy farms.   
 
The studies reported here are considered representative and show variation in 
methodology, differences and gaps in the measures reported, and incomplete 
geographic coverage.  More comprehensive and consistent information is needed about 
pasture based dairying systems, including resources, production and financial data.  
The US dairy industry would benefit if government agencies, agricultural economists 
and others involved in collecting, analyzing and reporting data standardized their 
methodology and expanded their data collection and analysis to include wider 
geographic coverage and more information on farm resources and production practices 
employed on farms.  A comprehensive system would include various financial 
performance measures for the whole farm, per cow, per unit of milk sold, and, for 
grazing farms, per unit of land area.  However, given resource constraints and the 
divergent goals and responsibilities of the various individuals and organizations 
currently or likely to be involved in these activities, progress toward this goal is likely to 
be slow at best. 
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The profitability of any farm type or farming practice likely depends on many factors.  
For the foreseeable future, given the limited information available, US farmers 
interested in converting to pasture-based dairying and others considering commencing 
in dairying are advised to carefully examine their family goals, evaluate their farm 
resources and financial status, develop a detailed farm plan based on the best available 
information, and evaluate the expected profitability, cash flow and risk consequences of 
this plan.  Given the observed variation in dairy farm financial performance and the 
trends in the US dairy industry, all dairy farmers are likely to benefit from adopting 
proven business management practices. 
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Carranco – A Vertically Integrated Dairy Company in the Central Plateau 
of Mexico 

  
Executive Summary 

Carranco is a family owned vertically integrated dairy operation in San Luis 

Potosi (SLP), Mexico.  It procures most of its milk from its own dairy herd of 1200 

cows and processes it into a number of dairy products at its own plant.  The final 

products are distributed to independent grocery stores (29.1% retail sales), supermarkets 

(55.8%), and institutions (3.7%) as well as to the company’s 13 stores (11.3%) in SLP.  

Sales within SLP account for 70% of total retail sales whereas 30% of sales are to 

nearby cities. 

Carranco has been experiencing financial difficulties in the last few years.  The 

management feels that the biggest cause of these difficulties is the North American Free 

Trade Agreement (NAFTA) whereby subsidized dairy products can enter the Mexican 

market.  There may be other causes for the firm’s poor financial performance including: 

poorly performing company stores, losses when selling products outside of SLP, high 

administration, wage and salary costs, a need to refocus the marketing strategy, and the 

wide range of dairy products Carranco manufactures. 

In 2003 Carranco had a total of 426 employees, 126 on the farm, 95 in the dairy 

plant, 88 in distribution within SLP and 70 in distribution outside of SLP, 29 in the 

Carranco stores and 18 in administration.  Wage and salary costs were approximately 

18.3 million Mexican Pesos (MP) for farm, dairy plant and distribution workers, in 

addition there were 9.1 million MP of administration costs, thereby totaling 27.4 million 

MP or about 27% of retail sales.  

Carranco lost 4,251,684 MP in 2003 after losing 1,019,826 MP in 2002 and its 

cash position deteriorated by 6,449,537 MP between the beginning and end of 2003.  

Milk production, milk processing and sales to independents, supermarkets, and 

institutions in SLP are generally profitable whereas sales through Carranco stores in 

SLP and sales outside of SLP lose money.  

Finally, the Mexican dairy industry has not been able to meet the increased 

domestic demand for dairy products.  In recent years US exports of subsidized dairy 

products, especially Skim Milk Powder (SMP), have met, in part, some of the increased 

demand in Mexico for dairy products. 
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Carranco – A Vertically Integrated Dairy Company in the Central Plateau 
of Mexico  

 
Abstract  

 
Carranco is a family owned vertically integrated dairy operation in San Luis Potosi 

(SLP), Mexico.  It procures most of its milk from its own dairy herd of 1200 cows and 

processes it into a number of dairy products at its own plant and sells most of it products 

in SLP.  It has been experiencing financial difficulties in the last few years.  These could 

be because of Mexico’s importation of subsidized US dairy products or poorly 

performing company stores, losses when selling products outside of SLP, high 

administrative and wage and salary costs, a need to refocus the marketing strategy, or 

the fact that Carranco produces a large range of dairy products. 

 
Keywords 
Mexican integrated dairy, financial management, human resource management, 

marketing strategy, international trade
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Carranco – A Vertically Integrated Dairy Company in the Central Plateau of 
Mexico 

 
 
Introduction 

Carranco is a family owned vertically integrated dairy operation in San Luis Potosi 

(SLP), Mexico, which is in the central plateau north of Mexico City.  The company procures 

most of its milk from its own dairy herd of 1,200 Jersey cows.  It processes this milk into a 

number of dairy products at its own plant.  Both the dairy herd and plant are located about 40 

kilometers south of SLP. Once processed and packaged, the products are transported to the 

warehouse in SLP where they are repackaged and organized for sale.  About 70% of the  

products are distributed to small independent grocery stores, large supermarket chains, 

institutions, and Carranco’s 13 specialty stores in SLP.  The remaining 30% is sold in nearby 

cities. 

Carranco has been experiencing financial difficulties in the last few years, with very 

low returns to equity.  The management feels that the biggest cause of these difficulties is the 

North American Free Trade Agreement (NAFTA) whereby the US is able to ship subsidized 

dairy products to Mexico with no tariff or quantitative impediments, while Mexican 

producers face small quotas, high tariffs, and phyto-sanitary restrictions imposed by the US.  

There may however, be other causes for the firm’s poor financial performance including: 

poorly performing Carranco stores, losses when selling products outside of SLP, high 

administrative and wage and salary costs, a need to refocus the marketing strategy, and the 

fact that Carranco produces a large range of dairy products. 

The case study is organized in the following manner.  First, a history of Carranco and 

how it has developed to the present is given.  Carranco´s current operations and human 

resources are then thoroughly described.  Next, Carranco´s current marketing strategy is 

outlined, followed by detailed financial information and analysis.  The case concludes with a 

brief description of  US and Mexican dairy policy with respect to subsidization and trade 

restrictions. 

 

History 
Carranco’s origins lie in the decision to import 30 Jersey milk cows and 10 young 

bulls in 1885.  A technician from Ireland was also contracted to manufacture butter.  The 

company took on the name Carranco, which is the last name of a local priest, in 1950.  By 
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1958, Carranco had begun producing Ranchero cheese, which eventually became a market 

leader in the SLP area.  The decade of the 1970s saw Carranco change from a somewhat 

cottage based low capital company to an industrially oriented and capital intensive company.  

In 1985 pork production was added to utilize the whey production in the dairy plant.  In 1988, 

3,500 litres of milk were processed daily into three products, ranchero and asadero cheeses, 

and butter.  In 2003 an average of approximately 26,000 litres of milk were processed daily 

or 9.4 million litres per year into approximately 50 different products and/or size 

configurations.  In 1991, Carranco began selling outside SLP. Aguascalientes was the first 

new market, followed by Queretaro and Zacatecas in 1993, and Mexico City in 1997.  

 

Operations 
Carranco’s operations consist of the farm (approximately 200 hectares), the dairy 

plant, the packaging and distribution center, and the sales channels.  The milking herd 

comprises 1,430 cows, of which approximately 1,200 are milking at any one time, and 1,090 

replacement animals at various stages of growth. About 20% of the milking herd is culled 

each year but this can change from time to time (Villegas Valladares).  The heifers first calve 

at 26.3 months of age on average and the mortality rate in the calves is 9.8% (Villegas 

Valladares).  The interval between calving averages 13.7 months (Villegas Valladares). 

The cows are kept outside in large pens all year round, and do not graze pasture at any 

time.  The pens are cleaned twice per year.  The cows are milked twice daily in a herringbone 

shaped open sided milking parlor where 40 head are milked at once.  Cows are artificially 

inseminated and the herd calves all year round.  Male calves are sold soon after birth and the 

heifers that are not being kept for replacement are sold as soon as it is feasible or retained and 

sold as breeding stock to other dairies.   

The farm consists of 150 hectares of forage production which is irrigated using 

ground water and sprinklers.  It is also fully equipped with modern forage and feeding 

equipment along with a modern feed plant for mixing the feeds, vitamins and minerals for the 

various dry, lactating and growing rations.  The home grown forages are made into silage 

stored in concrete bunker silos.  Silage supplies about 50% of the feed requirements of the 

cattle.  The remainder of the feed is purchased and consists of alfalfa, mixed grass hay, corn 

and protein, mineral and vitamin supplements.   

The cows average 8176 kgs of milk annually per head and the milk averages 3.88% 

butterfat and 3.24% protein (Villegas Valladares).  The milk is transported from the milking 
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parlor to the plant via a pipeline.  There, its quality is analyzed it is then directed to different 

lines depending upon composition.    The plant equipment is comparable to most dairy plants 

of similar size throughout the world.  The processes used are also very similar but have been 

modified in a few cases to produce products with unique characteristics.  Most products are 

repackaged at the distribution center to meet the sales orders.  Repackaging and distribution 

organization could perhaps be done more efficiently on the same site as the plant but the 

warehouse property is closer to most customers, is the original company site, has sentimental 

value, and is also the location of the corporate offices. 

There are also 170 breeding sows and 1,500 feeder hogs.  The hog enterprise was 

established primarily to use byproducts of the dairy plant.  The sows produce about 9 pigs per 

litter and farrow about 2.1 litters per year.  The finished pigs are sold at about 6 months of 

age and weigh between 80 and 100 kgs per head. 

 

Human Resources 
In 2003 Carranco had a total of 426 employees.  Wage and salary costs were 

approximately 18.3 million Mexican Pesos (MP) for the farm (126 employees), the dairy 

plant (95), distribution workers (88), and sales staff (70).  In addition there were 18 

employees in administrative positions costing 9.1 million MP.  The total wage, salary and 

administration cost was approximately 27.4 million MP or about 27% of gross retail sales.  

Employee relations are very good and most employees are satisfied with their jobs 

and its remuneration, which is higher than the minimum required by law.  There are no 

formal unions but most workers are covered by a collective agreement that is renegotiated 

from time to time.  On average, production line workers have been with Carranco for 3 years, 

workers at the farm 7 years, and individuals in supervisory positions for 10 years.    

 

 

 

Marketing 
Carranco sells about 50 different products and/or size configurations.  Cheese 

accounts for 54.2% of sales and consists of Ranchero (21.6%), Asadero (14.0%), Cottage 

(5.8%), and Panela (5.6%), as well as, Amarillo, Manchego, Chihuahua, Fresh Cheese, and 

Special Reserve (combined 7.2%).  Yogurt accounts for 34.7% of sales and is made up of 

five kinds of flavoured yogurt (22.3%), tuboly or drinkable flavoured yogurt (9.6%), and 
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unflavoured or natural yogurt (2.8%).  Cream (7.8%), ultra high temperature (UHT) milk 

(2.5%), and butter (1.1%) make up the remainder of sales.  Carranco also buys products for 

resale, the majority of which are various flavours of ice cream and enchiladas. 

Carranco sells 55.8% of its products to supermarket chains and 29.1% to smaller 

independent food stores (Table 1).  The rest of the sales are through the 13 Carranco stores 

(11.3%) and to institutions such as hospitals and government organizations (3.7%).  Over 

50% of the sales to the supermarkets comprise flavoured yogurts (23.8%), Asadero (17.0%), 

and Ranchero cheese (13.6%).  Sales to the independent stores, the Carranco stores, and the 

institutions are lead by Ranchero cheese (27.9%, 35.7%, and 25.4% respectively), flavoured 

yogurts (21.5%, 18.3%, and 21.5% respectively), and Asadero cheese (12.0%, 9.4%, and 

7.4% respectively), with Panela cheese (13.8%) replacing Asadero cheese at the institutions.    

Prices charged for the major products differ depending on the marketing channel 

(Table 2).  In general prices are lowest to the supermarkets and highest to the Carranco stores.  

Competition at the supermarkets requires Carranco to supply their products at prices less than 

those charged to the stores. There are currently 13 Carranco stores and all are situated in SLP.  

The stores are attractive, clean and well maintained.  They generally have a counter with built 

in product displays, usually for ice cream, and more glass covered cooler space behind the 

counter.  There is usually room for 10 to 15 customers to sit at tables and consume their 

purchases in the store.  The staff are usually female between the ages of 30 and 60 and 

dressed in white shirts and skirts or trousers with white hairnet caps.  They handle the 

products using latex gloves.  Many of the products are displayed in bulk form and the staff 

weigh and package customer requests.  Many stores are strategically situated on visible and 

high traffic streets.  Unfortunately despite all of the above listed advantages, sales volumes 

through these stores are disappointingly low.   

 

 

Table 1: Carranco Sales (2003) by Products and Sales Channel   
Product/ 
Location 

Super-
markets 

Independent 
Stores 

Carranco Stores Institutions Total 

Ranchero 13.6% 27.9% 35.7% 25.4% 21.6% 
Asadero 17.0% 12.0% 9.4% 7.4% 14.0% 
Cottage 10.1% 1.6% 2.0% 2.5% 5.8% 
Panela 7.7% 2.2% 4.9% 13.8% 5.6% 
Other 
Cheese 

6.4% 9.2% 5.3% 4.3% 7.3% 

Drinkable 
Yogurt 

9.4% 9.2% 9.1% 5.1% 9.2% 
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Flavoured 
Yogurt 

23.8% 21.5% 18.3% 21.5% 22.3% 
 

Natural 
Yogurt 

2.5% 3.3% 2.4% 2.9% 2.8% 

Cream 8.0% 8.2% 5.4% 7.9% 7.8% 
UHT Milk  1.4% 2.8% 5.8% 5.8% 2.5% 
Butter 0.2% 2.8% 1.3% 3.5% 1.1% 
% of Total 
Sales 

55.8% 29.1% 11.3% 3.7% 100% 

 

 

Table 2: Carranco Prices (2003) by Products and Sales Channel (Mexican Pesos/Kg) 
Product/ 
Location 

Super-
markets 

Independent  
Stores 

Wholly Owned 
Stores 

Institutions Total 

Ranchero $48.50 $52.35 $52.25 $50.48 $51.02 
Asadero $51.35 $57.73 $60.58 $50.41 $53.81 
Flavoured 
Yogurt 

$13.21 $16.34 $17.10 $15.06 $14.56 

 
 

Carranco is increasingly marketing its products in prepackaged containers similar to 

other marketers of dairy products.  However, Carranco also continues to operate small 

counters in supermarkets where products are displayed in bulk and staff, dressed similarly to 

those in their stores, wait on customers.  Unfortunately, these counters do not appear to be 

used frequently as those Mexicans shopping at supermarkets are becoming more familiar 

with prepackaged dairy products.  It follows that packaging design and shelf space allotted 

are becoming more important in the success of a marketing strategy.  Carranco’s packaging 

design is very basic usually using the traditional white plastic container with a thick blue 

band around it and Carranco’s name printed in white in plain block letters on the blue band.  

Their shelf space in most supermarkets is usually quite limited compared to Carranco’s large 

competitors.   

Carranco’s general marketing strategy as seen in newspapers and billboards 

emphasizes quality and tradition.  The ads stress the quality and freshness of Carranco 

products and that the company has a long history and can be trusted.  The ads often do not 

have pictures, but when they do it almost always includes a well-dressed conservative 

looking mother figure with a healthy looking child between five and ten years old.     

As stated above, 70% of the sales occur in SLP and 30% outside SLP (Table 3). 

Queretaro (13.7%) and Aguascalientes (11.7%) are the dominant markets outside SLP with 

Zacatecas (3.6%) and Mexico City (1.1%) contributing marginally.  Over 50% of the sales in 
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SLP are in Ranchero cheese (27.3%), flavoured yogurts (22.9%) and Asadero cheese 

(13.9%).  The sales in Queretaro are more evenly distributed among flavoured yogurts 

(15.8%) and cheeses, Asadero (20.7%), Ranchero (13.5%), Panela (12.3%), and Cottage 

cheese (11.5%).  Flavoured and drinkable yogurts dominate the Aguascalientes market with 

24.2% and 16.4% respectively for a total of 40.6%. Cottage cheese (17.4%), Asadero cheese 

(10.9), and cream (10.6%) are the other major products marketed in Aguascalientes.  

Flavoured yogurts (33.8%), natural yogurt (21.5%), and drinkable yogurt (17.4%) dominant 

the market in Zacatecas.  Finally, Cottage cheese (28.5%), butter (22.9%), and drinkable 

yogurt (20.0%) dominate the Mexico City market.  

The prices charged for the major products in the various locations do not include 

transportation costs (Table 4).  In most cases the prices received were higher in SLP despite 

the fact that SLP is the location of the plant and products would incur transportation costs to 

get them to the other cities.  It would appear that Carranco is price differentiating to enter 

these markets at competitive prices to gain market share, but at what cost. 

 

Financials 
Tables 5, 6, and 7 summarize Carranco’s net income statement and balance sheet for 

2002 and 2003 and its cash flow statement for 2003.  As can be seen, Carranco lost 4,444,765 

MP in 2003 after losing 1,019,826 MP in 2002.  The cash position of Carranco deteriorated 

by 6,449,537 MP in the 2003 year. 

 

Table 3: Carranco Sales (2003) by Products and Location 
Product/ 
Location 

SLP Queretaro Aguascalientes Zacatecas Mexico 
City 

Total 

Ranchero 27.3% 13.5% 4.9% 1.9% 3.7% 21.6% 
Asadero 13.9% 20.7% 10.9% 3.0% 6.0% 14.0% 
Cottage 2.2% 11.5%  17.4% 9.2% 28.5% 5.8% 
Panela 4.3% 12.3% 7.1% 0.4% 2.9% 5.6% 
Other 
Cheese 

8.0% 6.8% 4.7% 2.8% 4.7% 7.2% 

Drinkable 
Yogurt 

7.1% 10.2% 16.4% 17.4% 20.0% 9.6% 

Flavoured 
Yogurt 

22.9% 15.8% 24.2% 33.8% 4.1% 22.3% 

Natural 
Yogurt 

1.9% 2.0% 3.3% 21.5% 1.3% 2.8% 

Cream 7.7% 6.2% 10.6% 8.4% 2.6% 7.8% 
UHT Milk  3.4% 0.4% 0% 0.8% 3.9% 2.5% 
Butter 1.0% 0.5% 0% 0.9% 22.9% 1.1% 
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% of Total 
Sales 

69.9% 13.7% 11.7% 3.6% 1.1% 100% 

 

 

Table 4:  Carranco Prices (2003) by Products and Location (Mexican Pesos/Kg) 
Product/ 
Location 

SLP Queretaro Aguascalientes Zacatecas Mexico 
City 

Total 

Ranchero $51.45 $47.93 $47.74 $48.84 $48.29 $51.02 
Asadero $54.68 $51.82 $51.82 $54.15 $54.71 $53.81 
Flavoured 
Yogurt 

$15.15 $13.23 $13.19 $13.41 $14.05 $14.56 
 

 
The sales, cost of sales, gross profit, expenses, and net income from the major 

enterprises in the company are presented in Table 5.  This shows that milk production, milk 

processing and sales to independents, supermarkets, and institutions in SLP are fairly 

consistently profitable.  Sales through Carranco stores in SLP and sales outside SLP are 

consistently unprofitable.  The other enterprises include the feed plant, a hog enterprise, 

breeding stock sales; crop production and hauling which in total are not significant money 

makers or losers.  Carranco follows a fairly complex system of internal transfers of products 

and services between enterprises.  For example, milk is sold from the milk production 

enterprise to the milk processing enterprise at a close to market price of 3.7 MP per litre.  

Processed products are then in turn sold to the various retail outlets.      

 

Table 5: Carranco's Net Income Statement for 2002 and 2003 (MP) 

2002 2003 
Enterprise Net Income  
     Milk Production     
          Sales 32,960,180 37,739,223 
          Expenses 28,387,583 34,576,943 
          Net Income 4,572,597 3,162,280 
     Milk Processing     
          Sales 55,273,978 61,333,068 
          Cost of Sales 40,180,591 44,571,741 
          Gross Profit 15,093,387 16,761,327 
          Expenses 11,547,056 13,716,743 
          Net Income 3,546,331 3,044,584 
     Sales in SLP (Independents, Supermarkets, & 
Institutions) 

    

          Sales 57,473,503 59,684,900 
          Cost of Sales 42,153,183 43,522,696 
          Gross Profit 15,320,320 16,162,204 
          Expenses 11,459,605 12,982,489 
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          Net Income 3,860,715 3,179,715 
     Sales in SLP (Carranco Stores)     
          Sales 10,470,296 11,517,029 
          Cost of Sales 6,956,598 7,696,133 
          Gross Profit 3,513,698 3,820,896 
          Expenses 3,712,944 4,009,536 
          Net Income -199,246 -188,640 
     Sales Outside of SLP     
          Sales 29,207,465 30,703,570 
          Cost of Sales 22,428,825 23,034,240 
          Gross Profit 6,778,640 7,669,330 
          Expenses 10,196,739 11,331,831 
          Net Income -3,418,099 -3,662,500 
     All Other Enterprises -578,952 339,469 
     Total Enterprise Net Income 7,783,346 5,874,908 
General Expenses  
     Financing Charges 1,048,806 1,497,620 
     Miscellaneous Expenses  895,562 1,257,126 
     Administration 2,227,864 2,362,446 
     Depreciation 4,630,940 5,009,400 
Net Income -1,019,826 -4,251,684 
 

 

The general expenses in Table 5 include finance charges, miscellaneous expenses, 

administration and depreciation.  The administration expenses are in addition to those 

allocated to the enterprises which were almost 6.8 million MP. The total administration 

expense of 9.1 million MP represents 11% of Carranco’s total expenditure.  The depreciation 

expense is approximately 10% of the book value of buildings, machinery, and equipment. 

Carranco’s Balance Sheets (Table 6) and Cash Flow Statement (Table 7) document 

the changes in assets, liabilities, equity and liquidity through 2003.  Investments, accounts 

receivable, inventories and accounts payable all rose.  Land, buildings, machinery and 

equipment category rose by roughly the value of staff housing erected during 2003.  This was 

financed by a combination of cash and long-term debt. 

    

Table 6: Carranco’s Balance Sheet as at Dec. 31, 2002 and 2003 (MP) 

 2002 2003 
Assets   
     Cash 9,793,825 3,344,288 
     Investments 729,369 1,322,525 
     Accounts Receivable  6,725,412 7,016,240 
     Inventories    
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          Animals 17,485,552 19,846,476 
          Products 6,815,444 7,193,216 
          Feed 3,190,080 3,916,526 
          Gasoline, Diesel, & Lubricants 46,190 54,827 
     Land, Buildings, Machinery & Equipment 52,024,809 60,289,827 
          Accumulated Depreciation -20,150,000 -25,159,400 
Total Assets 76,660,681 77,824,525 
Debt  
     Bank Loans 13,432,700 18,486,405 
     Accounts Payable 2,533,321 2,895,144 
Total Debt 15,966,021 21,381,549 
Equity Capital  
     Capital Stock      20,724,918 20,724,918 
     Retained Earnings 39,969,742 35,718,058 
Total Equity 60,694,660 56,442,976 
Total Debt & Equity 76,660,681 77,824,525 
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Table 7: Carranco’s Cash Flow Statement from Dec. 31, 2002 to Dec. 31, 2003 (MP) 
 2003  
Cash from (used in) Operating Activities   
     +/-Net Income (Loss) -4,251,684  
     +Depreciation 5,009,400  
     +/-Changes in Accounts Receivable -290,828  
     +/-Changes in Inventories -3,473,779  
     +/-Changes in Accounts Payable 361,823  
Net Cash Flow from Operations -2,645,068  
Cash from (used for) Financing Activities  
     +Sale  of Shares 0  
     -Dividends 0  
     +/-Changes in Debt 5,053,705  
Net Cash Flow from Financing 5,053,705  
Cash from (used for) Investing Activities  
     +/-Land, Buildings, Machinery & Equipment -8,265,018  
     +/-Investments -593,156  
Net Cash Flow from Investing -8,858,174  
Increase (decrease) in Cash  
     Cash Beginning of Year  9,793,825  
     Cash End of Year 3,344,288   
 

 

Most of the milk is sold to the processing enterprise.  Some milk is sold for outside 

processing and part of that is bought back as ice cream.  Sales include cull cows and 

replacement heifers sold for breeding.  The major expense is feed for the cattle accounting for 

approximately 70% of total expenditure.  Wages and salaries for the staff accounted for 

approximately 10% of the total expenses. Income rose in 2003 from 2002 by 4.7 million MP 

but expenses increased by 6.2 million MP thus lowering net income by 1.4 million MP.   

The milk sold to the processing enterprise is accounted for in the cost of sales of that 

enterprise.  The gross profit for the milk processing enterprise increased in 2003 by almost 

1.7 million MP.  Expenses also rose in 2003 by more than 2.1 million MP.  The largest 

expenses were wages and salaries, packaging and administration.  Wages and salaries 

accounted for almost 30% of the total and rose by almost 0.5 million MP in 2003.  This 

resulted in a drop in net income for the milk processing enterprise of slightly more than 0.5 

million MP for 2003 compared to 2002.    

In 2003 sales in SLP increased through the independent stores, supermarkets, and 

institution by over 2.2 million MP.  Cost of sales also rose resulting in only a 0.9 million MP 

increase in gross profit.  Expenses were up in 2003 by almost $1.5 million MP.  The 

largest expenses were wages and salaries at more than 37% of the total, up by 0.6 million MP 
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in 2003.  All this resulted in a drop in net income for sales in SLP through independent stores, 

supermarkets, and institutions of more than 0.6 million MP for 2003 compared to 2002.          

In 2003 sales through the Carranco stores in SLP increased by over 1 million MP.    

Cost of sales also rose this year resulting in gross profit only growing by 0.3 million MP.  

Expenses were up in 2003 by almost 0.3 million MP.  Wages and salaries accounted for over 

33% of the expenses and rose by almost .1 million MP in 2003.  All this resulted in a rise in 

net income for the Carranco stores of almost 11,000 MP for 2003.          

Retail sales outside of SLP grew in 2003 but so did expenses.  In 2003 sales increased 

by 1.5 million MP, but cost of sales also rose resulting in a rise in gross profits of 1.1 million 

MP. Expenses were up in 2003 by over 0.3 million MP.  Leading overall to a fall in net 

income of 0.3 million MP.  

Table 8 reports a number of financial ratios for Carranco and its various enterprises 

and includes standards for these ratios.  These standards are generally accepted throughout 

the financial literature but may be modified slightly from industry to industry (Allen et. al., 

2006) 

First, Carranco’s liquidity, solvency, profitability and financial efficiency are 

measured for the entire enterprise and compared to industry standards.  The liquidity position 

or Carranco’s ability to meet short run financial obligations is measured by the current ratio 

and at 17.7 and 14.7 for 2002 and 2003 respectively show a very good liquidity position 

being significantly above the standard of two. Next the solvency position, or Carranco’s 

ability to meet both short run and long run financial obligations, as measured by the debt to 

asset ratio and at 0.21 and 0.27 for 2002 and 2003 respectively demonstrates that Carranco 

has significantly low debt relative to assets and is well within the standard.  Carranco’s 

profitability is measured by the return on assets and the return on equity. At -.01 and -.05 for 

2002 and 2003 respectively for the return on assets and at -.02 and -.08 for 2002 and 2003 

respectively for the return on equity profitability is obviously very weak.  The return on 

assets should exceed the cost of debt or the average interest rate paid on borrowed capital.  

The return on equity should be greater than the return on assets. 
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Table 8: Financial Ratios: Carranco 

    
 2002 2003  Standards 
Liquidity - Carranco    
     Current Ratio - Current Assets/Current 
Liabilities 

17.7 14.7 2:1 

Solvency - Carranco    
     Debt/Asset Ratio 0.21 0.27 <.5 
Profitability  - Carranco    
     Return on Assets - Net Income/Total Assets -0.01 -0.05 > Cost of Debt 
     Return on Equity - Net Income/Total Equity -0.02 -0.08 > Return on Assets 
Financial Efficiency - Carranco    
     Asset Turnover - Total Retail Sales/Total Assets 1.27 1.31 As large as possible 
     Cash Flow/Debt Ratio - EBITDA/Total 
Liabilities 

0.29 0.11 > 0 & as large as possible

     Interest Coverage - EDITDA/Total Int. Expense 4.44 1.51 > 1 & as large as possible
Profitability  by Enterprise    
     Milk Production    
          Total Net Income/Sales 0.14 0.08 > 0 & as close to 1 as 

possible 
     Milk Processing    
          Total Gross Profit/Sales 0.27 0.27 > 0 & as close to 1 as 

possible  
          Total Net Income/Sales 0.06 0.05 > 0 & as close to 1 as 

possible  
     Sales in SLP - Independents, Supermarkets, &      
     Institutions 

   

          Total Gross Profit/Sales 0.27 0.27 >0 & as close to 1 as 
possible  

          Total Net Income/Sales 0.07 0.05 > 0 & as close to 1 as 
possible  

     Sales in SLP - Carranco Stores    
          Total Gross Profit/Sales 0.34 0.33 > 0 & as close to 1 as 

possible  
          Total Net Income/Sales -0.02 -0.02 > 0 & as close to 1 as 

possible  
     Sales Outside of SLP    
          Total Gross Profit/Sales  0.23 0.25 > 0 & as close to 1 as 

possible  
          Total Net Income/Sales  -0.12 -0.12 > 0 & as close to 1 as 

possible  
 

 

Carranco’s financial efficiency is measured by the Asset Turnover, the Cash Flow to Debt, 

and the Interest Coverage ratios.  The Asset Turnover ratio is total retail sales divided by total 

assets.  Retail sales are used as they are the final sales outside of Carranco.  Asset Turnover 

ratios of 1.27 for 2002 and 1.31 for 2003 demonstrated that annual sales more than cover the 
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value of the assets invested in Carranco and therefore Carranco appears to be using their 

assets efficiently.  The Cash Flow to Debt ratio is EBITDA (earnings before interest, taxes, 

depreciation and amortization) divided by the total debt.  Cash flow to Debt ratios of 0.29 for 

2002 and 0.11 for 2003 show a decreasing ability to service debt and although positive, are 

low and a concern.  In 2003, interest rates greater than 11% could not be paid.  The Interest 

Coverage ratio is the EBITDA divided by the total interest expense.  Interest Coverage ratios 

of 4.44 for 2002 and 1.51 for 2003 indicate decreasing ability to make interest payments and 

must be a concern.          

The profitability ratios for the various enterprises within Carranco are measured by 

the Gross Profit/Sales and the Net Income/Sales ratios.  The Gross Profit/Sales ratio is sales 

less cost of sales divided by sales.  The Net Income/Sales ratio is the gross profit less 

expenses including administration salaries directly related to the enterprise.  Both of these 

ratios should be positive and as high as possible.  The Net Income/Sales ratio for the milk 

production enterprise is strong but decreases from 0.14 in 2002 to 0.08 in 2003.  The Gross 

Profit/Sales ratio for the milk processing enterprise is very strong at 0.27 for both 2002 and 

2003.  The Net Income/Sales ratio for the milk processing enterprise is also strong at 0.06 in 

2002 and 0.05 in 2003.  The Gross Profit/Sales ratio for the retail sales in SLP through the 

independent stores, supermarkets, and institutions is also very strong at 0.27 for both 2002 

and 2003.  The Net Income/Sales ratio for the retail sales in SLP is also strong but decreases 

from 0.07 in 2002 to 0.05 in 2003. The Gross Profit/Sales ratio for the retail sales in SLP at 

the Carranco stores is also very strong at 0.34 and 0.33 for 2002 and 2003 respectively.  

However, the Net Income/Sales ratio for the retail sales in SLP at the Carranco stores is very 

weak at -0.02 for both years.  The Gross Profit/Sales ratios for retail sales outside of SLP are 

quite strong at 0.23 and 0.25 for 2002 and 2003 respectively.  However, the Net Income/Sales 

ratio for retail sales outside of SLP is very negative -0.12 in both years.   

 

 

Mexican Dairy Production, Consumption, and Trade 
 Carranco is a relatively small independent dairy company facing stiff competition 

from within Mexico and from imports of subsidized dairy products primarily from the U.S.  

The Mexican dairy industry is becoming more concentrated.  In 1978 five companies (Lala, 

Boreal, Alpura, Chipilo, y Pasteurizadora Hermosilla) processed 55% of total milk 

production but by 2002, four companies (Lala, Alpura, Milk Producers Union of Juarez and 
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Gilsa) processed 70% of all milk (Villegas Valaderes).  Carranco is experiencing 

significantly higher competition in the market place and has to keep its prices competitive. 

Milk consumption in Mexico has grown over the last several years (Table 9).   

However, the Mexican dairy industry has not been able to meet consumption growth and self-

sufficiency ratios have largely decreased (Table 10).  Consequently, Mexico now imports 

much of its dairy products, especially skim milk powder (SMP) (Table 11).  The US is the 

leading foreign supplier to Mexico followed by Germany and Britain (Hanhausen and 

Domenech, 2004).  Trade between Mexico and the US is largely one-way with the US 

exporting significantly more to Mexico than what it imports.  The most important dairy 

export from the US in terms of volume is SMP, which Mexico uses in social programs as 

reconstituted fluid milk and in cheese production (Outlaw and Nicholson, 1994).  For 

example, in 2003, the value of SMP exported by the US to Mexico was approximately US 

$97 million dollars compared to approximately US $43 million of cheese, the next largest 

item (trade data from FAS, 2004a).  While not the sole supplier, the US provides the largest 

share of Mexico’s SMP imports (Figure 1).  

 

Table 9: Milk (Excluding Butter) Consumption per Capita per Year (In Kgs). 
 1996 1997 1998 1999 2000 
Mexico 107.04 111.25 109.48 116.88 121.37 

Source: Data from FAOSTAT database (2002). 
  
Table 10: Self-Sufficiency Ratios for Dairy Products; Mexico 1996-2000. 

 Milk, exc. 
Butter 

Butter and 
Ghee 

Cheese Whey 

 1996 2000 1996 2000 1996 2000 1996 2000 
Mexico   80.0 78.7   64.4 31.2 85.7 73.4 47.2 49.1 

Ratios of Self-Sufficiency: local production / local consumption * 100 
 Source: Calculated with data from FAOSTAT database. 
 
 
  Table 11: Dairy Trade Balance. Averages 1998-2000, (Metric Tonnes) 
 CHEESE BUTTER SMP WMP (whole Milk Powder) 
Mexico -41,230 -31,598 -118,480 -28,684 

Source: Calculated with data from FAOSTAT Database 
 
 
Figure 1: US share of the Mexican Skim Milk Powder Market (FAS data, 2004a and 
FAOSTAT data, 2004). 
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The US dairy industry, like most but not all dairy industries in developed countries, is 

heavily supported through government programs that assist in stabilizing milk production and 

farm incomes (Figure 2).  The US in 2002 exported approximately US $182 million dollars 

worth of SMP, just over half (53%) of which went to Mexico (Figure 3).  The quantity 

exported to Mexico was approximately 57 thousand metric tones 

Figures 1 - 3 show that in the period 1996 - 2000 the Mexican dairy industry has not 

been able to meet the domestic demand for dairy products.  The US, however, is in a position 

to be a major supplier of dairy products, especially SMP.  Preferential treatment for US 

imports, accorded through NAFTA, domestic dairy policies and the Dairy Export Incentive 

Programme  have allowed the US to meet the growing Mexican demand for dairy products. 
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Figure 2: US Percent Producer Subsidy Equivalents (PSE) for Milk (OECD, 2003). 
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Figure 3: US Exports of SMP (FAS data, 2004). 
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Conclusions  
Carranco is a medium sized family owned agribusiness with a long and respected 

reputation for selling quality products.  The company is divided into several enterprises, only 

some of which are profitable.  Carranco needs to address a number of questions about its 

future. Should it be producing and selling approximately 50 different dairy products and sizes 

or should it specialize in fewer products and sizes?  Can it use its processing plant more 
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efficiently by specializing?  Where and through what channel(s) should Carranco sell its 

products?  Should Carranco change its advertising strategy, its packaging, or perhaps seek a 

strategic alliance with a large company in the market?  Can Carranco compete over the long 

run with subsidized or even non-subsized imports?  If the Mexican dairy industry 

rationalized, could it increase its share of the domestic market?  Where does Carranco fit, 

what are its strengths and weaknesses, and what  should be its strategy for the future?  How 

should Carranco deal with its human resources, especially the very high costs of 

administration?  Even if Carranco can answer all of these questions successfully there is no 

guarantee it has a future in the rapidly changing world dairy industry. 
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Abstract   
The use of antimicrobial growth promoters was discontinued in the Danish poultry sector in 
January 1999 on the recommendations of the industry itself and the government. The aim was to 
ensure consumer food safety. From the economic point of view it was expected that poultry pro-
ducers would react by restructuring the input set. This paper reports an investigation of the eco-
nomics of the use and non-use of antimicrobials as growth promoters by tracing the develop-
ment of broiler output elasticities with respect to inputs and technical change using a production 
function. We used aggregated panel data from 1994 to 2004 for broiler farms classified as small, 
medium and large. Our findings suggest that the component of feed in scale elasticities through 
the period declined, while that of chick stock increased as a result of a decreasing mortality rate 
and increasing growth rate. The implication is that discontinuing the use of antimicrobial growth 
promoters has had no effect on broiler production. 
  
Introduction 

The ban on using antimicrobial growth promoters in general during the period 

1995-2000 in Denmark, and subsequently in the EU as a whole, was primarily moti-

vated by a concern for food safety and human health; i.e. to avoid the potential transfer 

of unwanted residues and bacterial resistance. This decision, however, has implications 

for animal health and therefore farm economics in general. Previous studies have shown 

that the use of antimicrobial growth promoters as a feed additive over time have had 

some positive animal health effects, such as lowering mortality and morbidity rates that 

could have resulted from bacterial infections, and an improvement in feed efficiency 

(WHO, 2002; Wierup, 2001).  Improvements in feed efficiency may lower production 

costs, increase output, and therefore induce lower prices for consumers (Mathews, 

ISSN1816-2495 
www.ifmaonline.org  Page 1 of 13

 



Journal of International Farm Management Vol.4. No.2 - February 2008 

2001). The health promoting effects of antimicrobial growth promoters has led some 

scholars to suggest that in the event of a ban, the therapeutic use of antimicrobials 

would increase. This would potentially undermine the prevention of possible hazards to 

human health from zoonosis and from the transfer of bacterial resistance. 

 

There are many arguments for and against the ban. Coffman et al. (1999) provided an 

extensive account of the use of drugs with special reference to antimicrobials in live-

stock production. Their study suggested that although resistance was low, there is a link 

between the use of antimicrobials in livestock and the incidence of bacterial resistance; 

i.e. when drugs are used to treat human diseases.  
 

Referring to the work of others, Coffman et al. (1999) reported that antimicrobial 

growth promoters are most effective in animals under stress, as result of both poor nutri-

tion and sanitation. Hayes, Jensen and Fabiosa (2002) later reported the same view. 

Coffman el al. (1999) suggested that some livestock producers (e.g. antimicrobial 

growth promoter free producers) might actually benefit from a ban. This would be the 

case if the cost of production without antimicrobial growth promoters was passed on to 

consumers in the form of higher prices. Consumers would thereby bear the cost of a ban 

(Hayes et al., 2001 and Mathews 2001).   

 

Previous studies of the effect of a ban on antimicrobial growth promoters have focused 

on consumer and producer gains (Hayes et al., 2001 and Mathews, 2001). These studies 

have suggested that consumers suffered losses as a result of anticipated high prices 

while the impact on producers has been mixed. Wade and Barkley’s (1992) study of the 

pig sector also indicated that producers would gain from higher consumer prices. On the 

other hand Hayes et al. (2001) and Mathews (2001) considered that producers would 

experience losses due to their costs being higher than the eventual consumer price in-

creases. The studies have, however exhibited distinct unawareness of the eventual 

change in producer behaviour or of the producer decision-making process in response to 

a ban on antimicrobial growth promoters. 
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The aim of this study is to identify the change in producer behaviour or in the producer 

decision-making process and evaluate the impact of the ban on the use of antimicrobial 

growth promoters on economic efficiency of broiler production. Specifically, we esti-

mate the output elasticities with respect to variable inputs over time and assess whether 

the ban has altered the productivity parameters for broiler producers. Using long period 

data, we are able to evaluate economic efficiency and substitutability of inputs and the 

impact of technical change through the pre-post period of the ban. Thus, in essence we 

evaluate how groups of broiler producers adjust their inputs to accommodate the antici-

pated cost increases from not using the antimicrobial growth promoter technology. 

 

The rest of the paper develops as follows: The next section provides information on the 

issue of resistance and the use of antimicrobials in poultry and broiler production in 

Denmark. The sections on the analytical methodology and data, results, discussion, and 

concluding remarks follow in that order.    

 

Resistance and the use of antimicrobial in the Danish poultry sector  

Antimicrobials in the poultry sector have three uses: (1) therapeutically for treatment 

against bacterial infection, (2) preventively as a measure against a parasitic infection, 

coccidiosis, and (3) as growth promoters to increase feed efficiency, by preventing bac-

terial infections. 

 

Prior to the year 1999, when the use of antimicrobial growth promoters was discontin-

ued in the poultry sector, antimicrobial resistance in broilers and broiler meat was high 

for some antimicrobials and bacteria. For example resistance by Enterococcus faecium 

to the antimicrobials tetracycline and erythromycin were 20% and 76% respectively and 

the resistance to growth promoters was 80-100%, decreasing subsequent to the ban 

(DANMAP 1997, DANMAP 2005). 

 

An estimated five metric tons of antimicrobial growth promoter was used in Danish 

poultry in 1998, i.e. 26mg/kg poultry meat before the ban. Prior to the year 2000, the 

amount of antimicrobial utilised for therapy was unknown. However, during 2001-2005, 

the annual usage of therapeutic antimicrobials for poultry in Denmark varied between 
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0.4 and 0.6 metric tons.  The consumption for broilers in 2005 was 138 kg, correspond-

ing to 0.77 mg/kg broiler meat. The use of coccidiostats, which include ionophores that 

have an antibacterial effect against the volatile coccidial infection in poultry was, in 

1990, 117 mg/kg broiler meat reaching a peak of 142 mg/kg broiler meat in 1999. Since 

then its use in broiler production has on average decreased by 45 % during the period 

2000 to 2004 and more specifically fell by 49% in 2004.  Thus, therapeutic antimicro-

bial usage has remained at a very low level and the use of coccidiostats has decreased 

relative to the level in 1990 after the ban on antimicrobial growth promoters in Den-

mark.  

 

Leaders in the broiler-production industry have argued against the ban on the grounds of 

higher mortality and morbidity caused by necrotic enteritis (a poultry disease). It was 

anticipated that necrotic enteritis would ensue from discontinuing antimicrobial growth 

promoters. In Sweden, outbreaks were prevented by the continuous use of prescription 

in-feed antimicrobials in the first two years of the ban. Thereafter, necrotic enteritis was 

prevented by various management procedures with treatment only in the case of out-

breaks (Wierup, 2001). In Denmark, the reported flock incidence of necrotic enteritis 

increased (from one-two yearly outbreaks to 25 cases in a population of >1700 flocks) 

the year after the ban on antimicrobial growth promoters in 1999. Some scholars have 

however argued that the increase might have arisen from an increased willingness to re-

port, due to the establishment of an industry fund to compensate producers for losses as-

sociated with necrotic enteritis following the discontinuation (Tornøe, 2002). With these 

caveats in mind, it is relevant to evaluate how broiler producers have reacted to the end-

ing of the use of antimicrobial growth promoter technology.  

 

Analytical methods and data:  

Analytical methods 

We formulated and estimated a parametric production function model to evaluate the 

production structure, using a data set spanning the years 1994 to 2004. The analysed 

production function is a Cobb-Douglas one, where input elasticities are linear functions 

of time. The model specification and estimation follows that of Heshmati, Kumbhakar 

and Hjalmarsson (1995). It differs from their model by not including fixed capital inputs 
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because of the lack of information. The choice of the functional form specification is 

due to the limited number of observations (n*t = 33). The model specification is as fol-

lows: 
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where Yit  is broiler output per production unit group i, in time t,; Xj are inputs; the time 

trend, t, and its quadratic term represents the technical change; µi is the group specific 

fixed effects of the three production unit groups and µ0 is the intercept. The small pro-

duction unit represents farms with a broiler capacity of less than 25 000 birds per rota-

tion, that for the medium farm group is 25 000 to 100 000 birds, while the large farm 

group is for those with 100 000 birds per rotation (see for example DPC, 2004, p. 74); 

eit is the error term, and is N(0,σ2). 

 

In equation [1], the output elasticities vary over time and reflect changes in the produc-

tion structure. The output elasticities are also the share of input costs relative to total 

revenue under competitive market conditions. In addition, farm effects are directly ex-

tracted from eventual inefficiency in the production system. The technical change repre-

sented by time can be decomposed into a pure time effect and a biased part associated 

with the inputs. The model shows the trend in output productivities with respect to in-

puts, elasticities and technical change over time, to identify any substitution during the 

post ban period. From the production function in equation [1] the output elasticities, ε, 

with respect to inputs is given by: 

   [2]                                                        
ln
ln t

X
Y

tjj
j

j ββε +=
∂
∂

=  

The scale of size (S) is given by; 

                        [3]                                 
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ln t

X
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j
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∂
∂

== ∑∑∑  
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The rate of technical change (TC) is given by: 

   [4]                                        lnXln
jit∑++=

∂
∂

=
j

tjtttTC t
t
Y βββε   

If the technical change is not neutral (i.e. βtj ≠0), then the bias for technical change is: 

    [5]                                                          
ln

TC
j

tjj
jt

t
t
X

B ε
ε
β

+=
∂

∂
=  

Hence technical change bias is input j using if BBjt >0 and input j saving if BjtB  <0.   

 

Data  

The data for the analysis comes from the annual reports of the Danish Poultry Council 

(DPC), covering the years 1994-2004. The data represents nearly all Danish broiler pro-

ducers (between 333 and 277 for 1994 and 2004). The data for the analysis is from ag-

gregates of small, medium and large farms, based on the size of broiler production per 

rotation. The number of farms in each group through the period is on average 46, 202 

and 57 for small, medium and large farms respectively.  Average for outputs and inputs 

are plotted for the period 1994 through 2004 (Figure 1).  
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Figure 1: Averages of meat output, chick stock, feed and sundry inputs, 1994-2004  
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The output, Y, is the total broiler income in Danish Krone, DKK, converted to the year 

2000 prices using the producer price index for poultry. The input variables, Xj, for 

chicks, feed and sundries are total expenditures also in Krone and converted into the 

year 2000 prices using a livestock feed cost price index for feed, and a livestock and 

requisites cost price index for chicks and sundries. The time variable t, is coded 0, 1, 2, 

3, …, 10 for 1994 through 2004. The chosen parameterisation of time enables estimat-

ing elasticities at a base point in 1994. This implies that output elasticities with respect 

to inputs for subsequent years can be compared to the 1994 estimates, the year prior to 

the first ban on antimicrobial growth promoters. The total expenditure for sundries in-

cludes among other items those for veterinary services, medications, cleaning, water, 

energy and solutions for disinfecting broiler houses. 

  

Results 

The test that the estimated model error-term, eit, in equation [1], is N(0,σ2) was not re-

jected. The parameter estimates for the production function analysis are presented in 

Table 1. 

 
Table 1. Production function: least square parameter estimates 

Variables Symbol 
Parameter 
Estimates

Standard 
error t_value

Significance 
Level 

Constant # µ0 2.009 1.001 2.01 0.057 
Chick stock  β1 -0.504 0.376 -1.34 0.194 
Feed  β2 1.363 0.387 3.52 0.002 
Sundry  β3 0.066 0.117 0.57 0.576 
Time βt -0.020 0.046 -0.44 0.662 
Time2 βtt 0.006 0.002 3.00 0.005 
Time x chick stock  βt1 0.101 0.047 2.15 0.043 
Time x feed  βt2 -0.102 0.049 -2.10 0.048 
Time x sundry  βt3 0.002 0.019 0.13 0.901 
Small_farms µ1 -0.236 0.126 -1.87 0.075 
Large_farms µ3 -0.024 0.019 -1.25 0.226 
 
Number of observations  33     
# represents medium size farms 
 

Except for sundry inputs all the parameter estimates are significant. The fixed effect of 

the group of large farms is on average not significantly different from that for medium 

sized farms, which is captured by the intercept. The estimated value of -0.024 for large 

farms suggests that this group produces on average 98% (e-0.024) of a unit change for 
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each unit change in the production of medium sized farms. This is despite the fact that 

the large producing group accounts for about 19% of producers. The group of small 

farms with 15% of producers and fewer than 25 000 birds per rotation, on average dif-

fers moderately from the medium and the large farm groups. The estimate of -0.236 

suggests they produce 79% of every unit change of that of the production of the medium 

sized farms. The coefficients β1, β2 and β3 are output elasticities with respect to the in-

puts chick stock, feed and sundries in 1994. As shown, it is mainly the feed input that 

determined the output productivity in 1994. The estimated yearly output elasticities, 

with respect to inputs, technical change and their biases are provided in Tables 2 and 3.  
 
Table 2. Output elasticities with respect to inputs, scale, technical change (TC) and input biases by year 
Year Chick  Feed  Sundry  Scale TC  Pure TC 
 Estimate SE# Estimate SE Estimate SE Estimate Estimate SE Estimate
1994 -0.504 0.376 1.363 0.387 0.066 0.117 0.926 -0.0519 0.0028 -0.0204 
1995 -0.403 0.332 1.261 0.340 0.069 0.101 0.928 -0.0464 0.0030 -0.0087 
1996 -0.301 0.288 1.160 0.294 0.071 0.086 0.929 -0.0366 0.0027 0.0030 
1997 -0.200 0.246 1.058 0.249 0.074 0.074 0.931 -0.0276 0.0028 0.0147 
1998 -0.099 0.206 0.956 0.206 0.076 0.064 0.933 -0.0200 0.0028 0.0264 
1999  0.002 0.170 0.854 0.166 0.078 0.059 0.935 -0.0170 0.0023 0.0382 
2000  0.103 0.140 0.752 0.131 0.081 0.061 0.937 -0.0107 0.0020 0.0499 
2001  0.205 0.121 0.650 0.108 0.083 0.068 0.938 -0.0070 0.0014 0.0616 
2002  0.306 0.119 0.549 0.104 0.086 0.079 0.940  0.0002 0.0012 0.0733 
2003  0.407 0.135 0.447 0.122 0.088 0.093 0.942  0.0226 0.0006 0.0850 
2004  0.508 0.163 0.345 0.153 0.091 0.108 0.944  0.0347 0.0021 0.0968 
# SE is standard error 

 
In Table 2, it can be seen that output elasticity with respect to feed input decreases from 

1.36 in 1994 to 0.34 in 2004 (Table 2, column 4) and is significantly above zero through 

the period. The output elasticity with respect to sundry inputs (column 6) has increased 

but is not significantly different from zero. The output elasticity with respect to chick 

stock (column 2) is negative for the first 5 years, and not significantly different from 

zero for 1994 through 2001. However, from 2002 through 2004 the estimate was sig-

nificantly different from zero. Hence 3 years after discontinuing the use of antimicrobial 

growth promoters the opposite direction in the elasticity estimates suggest that input 

substitution seems to exist between feed and chick stock inputs and continues to 2004. 

This was not explicit in the estimated model. The pure-technical change rose from nega-

tive 2% in 1994 to 9.7% in 2004 (Table 2, last column), which suggests that since 1994, 

pure-technical change seems to capture the positive effects of other factors (e.g. the 
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breed of chick stock) not included in the model. In interpreting the output elasticities as 

cost shares, the results in Table 2 indicates that farmers are paying high prices for im-

proved breeding stock and increasing their expenditure on sundry inputs. As later shown 

in Figure 2, the resulting increase in the growth rate of birds, reduced the cost to feed ra-

tio (i.e. decreasing cost share). 

  
Table 3. Estimates for Non-pure technical change and input biases by year 

 Non-Pure-TC Chick Biases## Feed Biases Sundry Biases 
YEAR Estimate SE# Estimate SE Estimate SE Estimate SE 
1994 -0.0314 0.0028 - - -0.1266 0.0028 -0.0156 0.0028 
1995 -0.0377 0.0030 - - -0.1272 0.0030 -0.0114 0.0030 
1996 -0.0396 0.0027 - - -0.1244 0.0027 -0.0027 0.0027 
1997 -0.0423 0.0028 - - -0.1239 0.0028 0.0051 0.0028 
1998 -0.0464 0.0028 - - -0.1265 0.0028 0.0117 0.0028 
1999 -0.0551 0.0023 - - -0.1362 0.0023 0.0137 0.0023 
2000 -0.0606 0.0020 0.9681 0.0020 -0.1460 0.0020 0.0191 0.0020 
2001 -0.0686 0.0014 0.4876 0.0014 -0.1636 0.0014 0.0219 0.0014 
2002 -0.0731 0.0012 0.3312 0.0012 -0.1854 0.0012 0.0283 0.0012 
2003 -0.0625 0.0006 0.2712 0.0006 -0.2053 0.0006 0.0499 0.0006 
2004 -0.0621 0.0021 0.2338 0.0021 -0.2605 0.0021 0.0613 0.0021 

#  SE is standard error ; ## Non applicable values due to corresponding negative or close to zero estimates for the elasticities 

 
From Table 3, the substitution effect between feed and chick input is also reflected by 
the technical change biases for the input variables from the year 2000 (columns 4, 6 and 
8). While the technical change bias for feed is input saving, that for chick stock is input 
using. The technical change bias for sundry inputs has been input saving for 1994 
through 1996 and since then input using, reflecting the emphasis on sanitation after the 
onset of the first ban in 1995. 
 
Discussion and concluding remarks 

We have investigated the impact of ending of the use of antimicrobial growth promoters 

by estimating a Cobb-Douglas production function with input coefficients being a func-

tion of time using aggregated data. In our model formulation we assumed that farms in 

each group are homogenous, which may be a limitation. The number of data observa-

tions did not allow us to formulate and estimate a translog function hence limiting our 

explicit evaluation of the substitution between inputs. However, by including group 

dummies we capture the heterogeneity between groups. In addition, the impact of time 

on input estimates allows us to trace the use of specific inputs over time. Therefore our 

evaluations are across individual farm units and are generally based on the reactions of 

farmers aggregated in groups by size of production.  
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With the above caveats in mind, we found that the use of feed decreased at a constant 

rate of 0.10 percent points through the given time period. The decrease turns out to be 

mainly substituted for by an increase in chick stock with a minor contribution from sun-

dry inputs. These observations are represented by the output elasticities with respect to 

the inputs.  

 

Questions can be raised as to whether the development of the output elasticities with re-

spect to feed and chick stock inputs has been due to not using of the antimicrobial 

growth promoter technology. From Figure 2, we see that the efficiency of production 

evaluated by mortality and growth rates of chick stock, suggests that farms can maintain 

their production without antimicrobial growth promoters but by increasing sundry in-

puts and using improved breeds of chick stock. Higher sundry inputs, can lead to im-

proved hygiene and sanitation management. Since the late 1990’s there has been an in-

creased focus on hygiene, sanitation and preventing bacterial infection in broiler pro-

duction, mainly to counteract the high incidence of salmonella infection and hence 

lower the mortality rate.   
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Figure 2: Yearly average growth and mortality rates of broiler birds: 1994-2004 

Furthermore, growth rates of chick stock increased due to the use of improved breeding 

stock, which raised the feed conversion ratio i.e. improved feed utilisation. The choice 

and the distribution of breeding stock changed during the period 1999 through 2001. 

The use of a dominant breed dwindled superseded by a specific breed. This specific 

breed eventually replaced the dominant breed during 1994 through 2002 due to its 
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higher growth rate (DPC, 2004). The improvement in breeding stock is captured by the 

pure technical change (Table2). 

 

The scale elasticity of size measure averaged about 0.94, suggesting that the poultry 

sector is on average generating decreasing returns to scale. However, it should be noted 

that this could be due to our model specification, which did not include fixed capital in-

puts. However, we still believe that the model reflected the impact of use and non-use of 

antimicrobial growth promoters. This is because antimicrobial growth promoters are di-

rectly related to the feeding regime.    

 

A previous Danish study, (Emborg et al., 2001), using data from the early post-

discontinuation period, investigated the effects on broiler production of discontinuing 

the use of antimicrobial growth promoters. The results of their statistical analysis sug-

gested that this had a negligible reduction in the feed conversion ratio with no change in 

mortality rate and kilograms of broiler produced per square meter. We found the role of 

feed input in scale elasticity is decreasing and that of the purchased chick stock input is 

increasing. Thus, given our findings, the decrease in mortality rate and the increased 

growth rate after the ban, indirectly suggests that the feed conversion ratio (feed effi-

ciency) is improving without the use of antimicrobial growth promoters. The results in-

dicate that for the poultry industry, the pre-ban harboured fear about an increase in mor-

tality and a reduction in output, was not realised. 

 

Other researchers, Hayes et al. (2001), Mathews (2001) and Hayes, Jensen and Fabiosa 

(2002) in investigating the impact of banning the use of antimicrobial growth promot-

ers, emphasised the cost to producers and consumers. The information provided by their 

work is relevant for monetary quantification of the impact of an eventual ban for pro-

ducers and society.  Our study is not comparable to theirs because our focus has been on 

the behaviour or decision-making of groups of producers, which is expressed by the 

econometric elasticity parameters. We believe these elasticities expressed producers’ 

adjustment to not using antimicrobial growth promoters. 
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Our findings therefore complement the previous studies by evaluating and providing 

specific knowledge about the production technology for a longer period before and after 

the complete discontinuation of the use of antimicrobial growth promoters. For the pro-

ducers in countries where the decision as to whether or not to ban is still under debate, 

the results provide useful information on the response of Danish producers as reflected 

in the estimated model. In this case producers increased the productivity of chick inputs 

through decreasing mortality by improving hygiene and sanitation management. This 

provided the basis for efficient transformation of feed intake with subsequent higher 

growth rates. The sum effect is the avoidance of input costs attributed to the use of an-

timicrobial growth promoters. 

 

In conclusion, this study demonstrates that it is possible to avoid the use of antimicro-

bial growth promoters in broiler production without experiencing the anticipated nega-

tive impacts.  
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Decision Considerations and Cost Analysis of Beneficial Management Practice 
Implementation in Thomas Brook Watershed, Nova Scotia 

 

Abstract  

Most agricultural beneficial management practices (BMP) require not only investment of money 
and forgone opportunities for farmers, but can also result in reduced farm returns, especially in 
the short-run, thereby making such BMP adoption costly for farmers. Two approaches were used 
to assess the detailed on-farm costs, and important non-economic and less quantifiable decision 
considerations associated with establishing and maintaining two structural BMPs and one non-
structural BMP in the Thomas Brook Watershed, Nova Scotia, Canada. Labour cost and 
technical consultancy fees as a percentage of total BMP cost was higher for the stormwater 
diversion drainage system (60%) than for fencing to exclude livestock from a waterway (32%). 
In contrast, material costs as a proportion of total cost was higher for livestock exclusion fencing 
(47%) than for the stormwater diversion drainage system (6%). Results of the analysis 
demonstrate the complementarity of the two methods. The case study in-depth interviews on key 
farm and BMP specific factors considered in implementing the BMPs are consistent with the 
empirical economic cost analysis. Furthermore, the qualitative analysis revealed that besides 
economic costs, other important factors and motivations influence farmers’ decisions to 
implement and maintain environmental conservation-compatible practices, which agricultural 
administrators and policy makers should not ignore.  
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Decision Considerations and Cost Analysis of Beneficial Management Practice 
Implementation in Thomas Brook Watershed, Nova Scotia 

 
1. Introduction 

1Beneficial management practices  (BMPs) have become a common approach to not only 

manage non-point source pollution from agriculture, but are also accepted tools for 

implementing specific federal and provincial government farm environmental risk programs, and 

helping to comply with environmental regulations. The costs associated with designing, 

implementing and managing BMPs in agriculture pose a barrier to widespread adoption (Curtis 

& Robertson, 2003; Lambert et al., 2007; Tilman et al., 2002; Yiridoe & Marett, 2004). Indeed, 

Curtis & Robertson (2003) noted that a key reason for observed limited adoption of BMPs on 

farms is linked to landowners’ reservations about the BMPs, stemming from farmers’ awareness 

that the costs associated with such management practices cannot be recovered from farm profits. 

Thus, the degree of producer participation necessary to protect or improve environmental quality 

will depend not only on the total number of land users who implement BMPs, but also on other 

factors linked to BMP implementation costs (e.g., type of farming system, location of the BMP 

within a particular farm,  and type of BMP). 

Farmers and farmland owners typically are the decision makers regarding production and 

management practices, and bear substantial financial (and non-financial) responsibility for 

                                                 
1 The discussion in the scholarly literature regarding whether “best management practices” or “beneficial 

management practices” or “conservation-compatible practices” is the more appropriate semantic is recognized. In 

the context of this study, BMPs refer to practical and affordable pollution-prevention farming methods and practices 

aimed at ensuring that risks to the environment are minimized without unreasonably compromising farm 

profitability. 
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agricultural BMP implementation on farms. Thus, estimates of cost information on BMP 

implementation and maintenance can allow for improved decision making by farmers and 

policymakers by, for example, enhancing enrolment in government environmental programs 

(Wossink & Osmond, 2002). In some cases, farmers may also be able to pass some or all the 

associated costs on to landowners (e.g., through farmland leases) or to the agri-food chain (e.g., 

through higher product prices). Thus, it is important for farm managers, landowners, and the 

agri-food industry to clearly understand the costs associated with implementing BMPs on farms. 

Despite this importance, a more complete and comprehensive understanding of the costs and the 

associated environmental and resource implications for agricultural BMPs remain largely 

unexplored (Curtis & Robertson, 2003), especially for many agricultural regions in Canada 

(Stonehouse, 1991; 1995). 

Agricultural production, including BMP costs (and returns) analysis, provides basic 

parameters that can be used to characterize and assess performance of agricultural enterprises 

(American Agricultural Economics Association, 2000). Yet, Stonehouse (1991; 1995) noted that 

in many instances, the costs (and benefits) of most beneficial management practices are not 

known, are ambiguous and confusing, or are not known for a wide enough range of natural 

resource endowment, management skill and economic circumstances at the farm level. Several 

published studies have investigated costs of BMPs and BMP implementation for the forestry 

sector (e.g., Aust et al., 1996; Cubbage, 2004; Visser et al., 2003). However, similar studies 

especially for Canadian agricultural conditions are limited. Given the importance of cost analysis 

in agriculture, and the increasing importance of and interest in BMPs in farm environmental 

stewardship, it is surprising that few studies have characterized the costs of major agricultural 

BMPs. 
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Besides the implications for farm management, BMP cost analysis also has potential agri-

environmental policy implications. Government regulations that require BMPs or other farm 

environmental stewardship efforts might compel farmland owners to absorb costs that could 

exceed the benefits to society of implementing particular BMPs. Such farm environmental 

regulations may also necessitate substantial government costs and other support schemes to 

implement the initiatives. Regulators may also use assessments of technically and economically 

feasible BMPs by area and farm type as a guide in efficiently allocating public resources. The 

costs to government take on a heightened dimension when considered in light of recent 

increasing public budget constraints in Canada. Thus, analysis of the costs of farm environmental 

stewardship initiatives and BMPs is important to not only provide information on magnitude of 

such regulatory burdens (to government and farmers), but to also allow for comparison with the 

estimated on and off-site benefits to society of implementing particular BMPs.   

This study forms part of a larger Watershed Evaluation of Beneficial Management 

Practices research project to evaluate the economic and environmental effectiveness of selected 

BMPs on water quality at specified watersheds across Canada. This component of the Watershed 

Evaluation of Beneficial Management Practices research project is an exploratory study to assess 

the costs associated with implementing selected BMPs on actual farming systems managed in the 

Thomas Brook Watershed in Nova Scotia, Canada. The cost analysis reflects structural BMPs 

implemented by farmers. Similar costs estimates for the non-structural BMP of interest (i.e., 

nutrient management planning) were not considered partly because such costs tend to vary 

substantially by farm and even across farmfields within a single farm. The US Environmental 

Protection Agency (US EPA) (2004) also noted that non-structural BMPs are characterized by 

indirect and highly variable implementation levels by farmers. Given that several of the BMPs of 
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interest were voluntarily adopted by individual farmers, it provides a unique opportunity to use 

case research methods to also explore what important factors and issues prompted their 

implementation, including site and production-system specific considerations. The investigation 

for nutrient management planning was an exploratory phase of a larger research initiative to 

provide context for further research.  

 

2. Review of Related Studies 

2.1 Structural Versus Non-structural BMPs 

The US EPA (1993) classified agricultural BMPs into non-structural or source control 

BMPs, and structural or treatment BMPs. Non-structural BMPs generally involve using 

management approaches to control pollution, and do not require extensive construction, or fixed 

or permanent structures. Such BMPs typically require modifying farming practices or farmer 

behaviour necessitated by various economic or regulatory instruments (Lambert et al., 2007; 

Taylor & Wong, 2002). Non-structural BMPs are also sometimes referred to as source BMPs 

because they improve environmental quality by controlling the use, generation and accumulation 

of pollutants at or near a pollutant source. A non-structural BMP studied is nutrient management 

planning. 

Structural (including vegetative) BMPs, on the other hand, can be used to control the 

volume of pollutants through crop rotation, physical containment and flow restrictions of 

pollutants (US EPA, 2004). Structural BMPs investigated in this study include livestock 

exclusion fencing with offstream watering, and a stormwater diversion drainage system.  In what 

follows, the BMPs of interest are described, and key factors which can affect the BMP 

effectiveness are reviewed.  
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2.1.1 Livestock Exclusion Fencing 

Although no provincial or federal law in Canada explicitly requires that livestock be 

fenced out of water systems, the federal Fisheries Act prohibits livestock from farms entering 

streams and other water systems and damaging fish and other aquatic habitats and/or result in 

depositing contaminants which adversely affect fish. On the other hand, fencing to restrict 

livestock access to water courses is an Environment Canada recommended farm management 

practice that can help farmers comply with the Fisheries Act (LJM Environmental Consulting, 

2003). Limiting livestock access to streams and other waterways, while providing offstream 

drinking watering system can not only improve drinking water quality for farm animals 

(Zeckoski et al., 2007), but can also result in increased animal weight gain (see Table I), and 

milk and butter fat production (Landefield & Bettinger, 2002). The type of livestock fence that 

can be established on farms is specified under the Nova Scotia Fences and Impounding of 

Animals Act, and includes fences built using posts and rails, or posts and wires (barbed or plain),  

Table I: Potential Benefits to Livestock of Alternative (to Stream) Drinking Watering System 
Benefit Source 
a) Potential Benefits  
Increased drinking water quality Willms et al. (2002) 
More desirable water temperature McIver (2004) 
Reduced  animal disease incidence (by limiting livestock 
contact with pathogens in stream) 

Zeckoski et al. (2007) 

Improved streambank stability and erosion control Sheffield et al. (1997) 
  
b) Reported Livestock Weight Gain from Offstream Watering System 
Cows: 0.2 -0.4 lb per day Buchanan (1996); and 

Willms et al. (1994). 
Calves: 0.2 – 0.3 lb per day Dickard (1998) 
Heifers: 0.6 – 1.8 lb per day Beira (2003) 
Heifer calves: 0.1 lb per day Buchanan (1996) 
Steers: 1 lb per day Willms et al. (1994) 
c) Reported Increased Milk Production from Improved Drinking Water Quality 
Lactating cows: 7 kg milk increase per day Challis et al. (1987) 
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or those made from stones, pickets, boards, logs, poles, and brush (LJM Environmental 

Consulting, 2003). Thus, the costs associated with fencing to exclude livestock from waterways 

can vary not only according to the type and quality of fencing, but also on topography and other 

site-specific characteristics. The life span of livestock exclusion fencing and water access ramps 

is up to 20 years (DPRA Incorporated, 1989). In addition, effectiveness of the livestock 

exclusion fencing in helping to reduce non-point source pollution in a water system depends on 

slope and soil stability of the streambank, along with water system characteristics such as 

capacity of the stream to assimilate contaminants (DPRA Incorporated, 1989).  

 

2.1.2 Stormwater Diversion Drainage System 

Although stormwater runoff may be part of a natural hydrologic process, human 

activities, especially urban development and agriculture, can cause significant changes in 

patterns of stormwater flow into receiving waters, thereby generating a significant source of 

water pollution.  A stormwater diversion drainage BMP is a technique or structural control 

system that can be used to manage water quantity and/or improve the quality of stormwater 

runoff in a cost effective manner. Provisions under the Nova Scotia Environment Act and the 

federal Fisheries Act require prior government approval of alterations to a watercourse or water 

resource by farmers.  

 Potential problems from stormwater runoff can be controlled by diverting manure run-off 

away from constructed channels, which would otherwise contaminate surface and ground water 

systems. Innovations for managing stormwater range from small or site specific, to large or 

regional scale practices (Wossink & Hunt, 2003). Factors which can affect the effectiveness of a 

stormwater diversion drainage system include management strategies such as careful application 
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of site design principles, and construction techniques to prevent sediment and other pollutants 

from entering surface or groundwater. In addition, runoff can be treated to reduce pollutants and 

the impact of hydrology from farmland (US EPA, 2004).  

 

2.1.3 Nutrient Management Planning  

Nutrient management planning involves field balancing of nutrients from chemical 

fertilizers, manure, and soil, with crop nutrient requirements, thereby helping to enhance the 

economic and environmental sustainability of the agroecosystem (West, 1996). A nutrient 

management plan (NMP) typically includes soil nutrient testing, equipment calibration, erosion 

control, timing of fertilizer application and record keeping (Ribaudo & Johansson, 2007). Soil 

nutrient testing can be used to customize fertilizer application to crop needs. Carefully matching 

fertilizer amount to crop nutrient requirements can also result in reduced costs and greenhouse 

gas emissions (e.g., nitrous oxide). In Nova Scotia, fertilizer recommendations that are based 

primarily on estimated plant nutrient requirements (as opposed to soil nutrient tests) can result in 

farmers applying rates higher than the recommended levels (McRae et al., 2000). Soil nutrient 

testing can provide site-specific information on nitrogen and phosphorous availability, allowing 

recommendations to reflect soil conditions and/or management practices on farmfields. Such 

customized information on fertilizer recommendations is particularly important in Nova Scotia 

because some farms are located in watersheds, with significant applications of manure and 

inorganic fertilizer (Korol, 2004; McRae et al., 2000). Application of crop nutrients in excess of 

crop requirements has resulted in a gradual shift in management strategies from correcting plant 

nutrient deficiency symptoms, towards holistic management of whole-farm nutrient balances 

while, at the same time, minimizing nutrient pollution of surface and groundwater.   
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An efficient NMP is environmentally sound, maximizes crop benefits and feed quality, 

minimizes nutrient loss during manure collection, storage and application, and maximizes 

nutrient use by crops (Chizmazia, 1996). Given these multiple objectives, a NMP has to be site-

specific to help address production system-specific conditions. A standard NMP is based on soil 

tests to determine nutrients available in fields, an assessment of nutrient credits from previous 

crops and manure application, and realistic yield expectations (Wossink & Osmond, 2002).   

Although nutrient management planning inherently requires substantial time 

commitment, it has the potential to reduce the amount and cost of fertilizer applied. On average, 

the additional benefits should offset the costs of nutrient management planning. In other words, 

the savings from reduced fertilizer application should exceed any additional costs of 

implementing the NMP. Nutrient management planning can increase or decrease net farm 

returns, depending on farm type (i.e., crop or livestock) and farm characteristics (see, for 

example, Ribaudo & Johansson 2007). Non-structural BMP (such as nutrient management 

planning) can help control pollution at source, thereby helping to eliminate or reduce the need for 

costly “end-of-pipe” treatment using structural BMPs (Water Environment Federation & 

American Society of Civil Engineers, 1998).  

Nutrient management plan implementation may be voluntary, as in Nova Scotia (Canada) 

and Virginia (US), involve a combination of voluntary and regulatory strategies as in New 

Brunswick and Prince Edward Island (Canada), or be completely regulated as in Quebec 

(Canada) and Pennsylvania (US) (Jacques Whitford Environment Ltd. & LJM Environmental 

Consulting, 2001). Generally, compared to voluntary adoption, regulating NMPs tends to result 

in more widespread adoption (and likely effectiveness) (Jacques Whitford Environment Ltd. & 

LJM Environmental Consulting, 2001; Korol, 2004). For example, only 5.2% of farmers 
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surveyed in Nova Scotia implemented NMPs in 2001, compared to 47% in Quebec (Korol, 

2004). Monitoring and enforcement effectiveness of non-structural BMPs (such as nutrient 

management planning) can be complicated, and also involves costs for laboratory analysis. The 

US EPA (2004) noted that non-structural BMP monitoring program approaches may fail to 

generate the desired results in a watershed if the monitoring effort is not linked to specific 

pollutants or effluents. The failure may also be due to problems with monitoring non-point 

source contaminants in a large watershed.  

 

2.2   BMP Cost Analysis and Adoption Decisions  

            Costs associated with establishing BMPs tend to vary from farm to farm, and depend on 

factors such as season in a particular year, site conditions and topography, accessibility of 

equipment, economies of scale, and government regulations (US EPA, 2004). Compared to 

structural BMPs, the costs associated with non-structural BMPs are difficult to quantify, partly 

because of their indirect and highly variable implementation levels (US EPA, 2004). Partly 

because of this, the importance of non-structural BMPs in watershed management and planning 

are not always recognized (Clar et al., 2003). In addition, data on such BMP performance tends 

to be limited. For this study, indepth interviews were used to obtain important but less 

quantifiable factors farmers considered in implementing livestock exclusion fencing from 

streams, stormwater diversion drainage system, and nutrient management planning. 

Methods for estimating BMP costs may be classified broadly as follows (US Department 

of Defense, 1995):  

i) Bottom-up Approach: costs are estimated item-by-item using information from a 

database or other cost-estimation reference source.  
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ii) Analogy Method: estimates the costs of an existing BMP or project by extrapolating from 

the cost of previously completed projects. This approach is especially relevant when 

BMP design information is available. 

iii) Expert Opinion Method: experts or consultants provide cost estimates based on 

experience and understanding of the BMP. 

iv) Parametric Method (also known as top-down estimation): estimations using mathematical 

relationships between cost and BMP design parameters.  

  Although studies have addressed various components of cost estimation for BMPs (see, 

for example, DPRA Incorporated, 1989; Ferguson et al., 1997, South-eastern Wisconsin 

Regional Planning Commission, 1991; Water Environment Research Foundation, 2003), most of 

these focus on installation or construction costs (e.g., Sample et al., 2003; Young et al., 1996). 

Other important aspects of BMP costs that have been assessed include design, operating and 

maintenance costs (Center for Watershed Protection, 2000; US EPA, 1999a). In addition, indirect 

regulatory costs, along with opportunity costs of forgone production, may be relevant.  

            Studies on agricultural BMP adoption and implementation decisions, such as stream 

fencing as a riparian management strategy, have used convergent interview methods (see for 

example Dick, 1998), to identify factors which influence farmers’ adoption decision 

considerations (Bewsell et al., 2007; Grunert & Grunert, 1995; Kaine, 2004).  Convergent 

interview methods can be used to assess representative respondent actions and decisions from 

questions administered through a combination of structured and unstructured interviews. The 

technique was adapted and used to identify key decisions by farmers in establishing the BMPs 

studied. A case research approach allowed for in-depth estimation and analysis of cost 

information for the two BMPs. Case study methods are also relevant when the researcher is 
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interested in an in-depth exploration of key decisions connected with voluntary adoption of 

BMPs (Bewsell et al., 2007; Yin, 1994). Investigating such qualitative factors and insights 

required use of case-specific and situationally-constructed meanings.  Berentsen et al. (2007) 

noted that such empirical methods are relevant when assessing key economic costs, and other 

important but less quantifiable factors connected with establishing and maintaining BMPs.   

 

3. Research Methods and Data 

Data for the analysis was obtained primarily through the Watershed Evaluation of 

Beneficial Management Practices research project management team at the Agriculture and 

Agri-Food Canada (AAFC) Research Station in Kentville, Nova Scotia. Following consultations 

with the project management team, farmers within the watershed who implemented the BMPs 

were identified. The cost analysis was based on data obtained from farmer records, and estimates 

from technical experts involved in BMP design, construction, and implementation, along with 

farmer estimates on BMP maintenance costs. Survey questions were used to elicit information 

from farmers on the BMP adoption considerations.  

For the two structural BMPs investigated, data on construction, maintenance and other 

costs were collected in the summer of 2007. For the qualitative analysis, the first part of the 

interview instrument elicited responses on experience and crucial considerations in adoption, 

including: (i) key environmental and regulatory concerns which prompted implementation of the 

BMP; (ii) farm management considerations that influenced design and construction of the BMP 

and (iii) site characteristics considered in the BMP design. The second part of the questionnaire 

related to BMP construction material and maintenance costs, as appropriate. Costs of materials 

employed in BMP construction and establishment were estimated by multiplying the input levels 
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used, by 2007 prices obtained from local retailers. Machinery and equipment for stormwater 

diversion drainage system construction was assumed to be rented at current retail rates.  

To capture all the economic costs, opportunity costs of in-kind technical assistance and 

farmer time were included in the analysis. These included costs for BMP structural design and 

consultancy offered to farmers under the Watershed Evaluation of Beneficial Management 

Practices research project. Labour costs for construction varied depending on the task. The actual 

amounts paid by farmers were computed by multiplying hourly rates by the number of hours of 

hired labour. The opportunity cost of land used for constructing structural BMPs was also 

included. It was assumed that a five metre wide strip of land was fenced to exclude livestock 

from the waterway, and thus was unavailable for other productive activities (Fritz, 2003).  

The expected lifetime of BMPs vary and, therefore, complicate cost comparisons. To 

allow for costs to be compared for BMPs with varying lifetimes, total BMP costs were reduced 

to annual values using the relationship (Degarmo et al., 1997; Gitau et al., 2004): 
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100                                                                                      (1) 

where ABMP  is the annualized cost for a BMP ($), Z is the capital cost of a BMP ($), r represents 

the time value of money (%) and n is the expected lifetime of the BMP (years). The expected 

lifespan of the stormwater diversion drainage system and the livestock fencing system were 25 

years, and 20 years respectively. Interest rate assumed for the time value of money was 8%. 

 

4.  Results and Discussion 

Results of the qualitative analysis of BMP implementation decision considerations by 

farmers are presented first, followed by the costs associated with adopting and implementing the 

ISSN 1816-2495  Page 14 of 32 
www.ifmaonline.org 



Journal of International Farm Management Vol.4. No.3 - August 2008 

two structural BMPs studied. The results are shown separately for each of the BMPs, including 

key reasons and unique management and farm attributes considered in designing and 

implementing particular BMPs.  

 
4.1 BMP Design and Implementation Decision Considerations 

4.1.1 Livestock Exclusion Fencing 

Fencing to exclude livestock from a waterway was undertaken by a farmer who managed 

170 dairy animals, milking 50 cows on 29 ha pasture. The total farmland area was 316 ha.  The 

livestock exclusion fence was 75 m long and 0.91 m high, consisting of a strand of high tensile 

electrical fence, and reinforced with 0.1 m by 1.83 m (4 in by 6 ft) treated wooden posts. To 

reduce costs, some materials from an existing fence were used to establish parts of the new 

fence. In addition, an offstream watering system to reduce on-stream watering damage was built, 

and consists of a standing water pipe and a livestock drinking water tank. The fencing work was 

started and completed in March 2005.  

The most important environmental concern that prompted construction of the livestock 

fence was not merely to exclude livestock from the waterway, but to help reduce soil compaction 

along a riparian zone, and reduce the likelihood of livestock manure entering the stream (Table 

II).  In contrast, the most important farm management issues considered in designing the 

livestock exclusion fence was to minimise the land taken out of pasture production. In addition, 

it was reported that a minimum acreage of pasture was required to adequately manage grazing 

rotation lengths. Furthermore, the location of an offstream watering system for livestock for 

efficient grazing management was a major consideration in establishing the fence. 

In summary, both livestock management and environmental factors were considered in 

building the fence to exclude cattle from the waterway. In a survey of New Zealand farmers, 
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Bewsell et al. (2007) reported that promoting stream and riparian fencing is strongly linked to 

farm-level management factors and financial benefits to farmers. As noted earlier, although 

farmers in Nova Scotia are not required to adopt livestock exclusion fencing to protect 

waterways, voluntary adoption can help prevent manure spillage into waterways as required 

under the provincial Environment Act and federal Fisheries Act. The results are consistent with 

those found by Ribaudo & Johansson (2007), who reported that local ordinances on farming 

practices, combined with educational campaigns on water quality and public complaints, can 

motivate farmers to more widely adopt conservation practices than would be the case if adoption 

decisions are based solely on considering private benefit. 

 

4.1.2 Stormwater Diversion Drainage System 

             The stormwater diversion drainage system construction was initiated and completed in 

December 2004. The drainage system pipe was 213.36 m (700 ft) long and 0.10 m (4 in) wide  

and buried 1.22 m (4 ft) below ground. The most important farm-level factors considered in 

constructing the stormwater diversion drainage system are summarized in Table II. 
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Table II: Summary of Reported Primary Decision Considerations and Motivations For  
              Implementing Selected BMPs  
         Item Reported key decision considerations and motivations         

1. Livestock exclusion 
fencing 

 

Environmental/regulatory Livestock exclusion to: 
   consideration  • reduce soil compaction along riparian zone; and  

 • reduce likelihood of livestock manure entering waterway.   
 

Management consideration  Concerns about the amount of land that would be taken out of (pasture) 
production after constructing the fence. 
 

Site characteristics Location of an offstream watering source for livestock once animals were 
fenced out of the waterway. 

2. Stormwater diversion 
drainage system 

 

Environmental/Regulatory Reduce and manage on-farm manure runoff.  
   Consideration 
Management consideration   On-farm equipment traffic: 

 • ensuring accessibility of machinery and equipment to/from farm 
buildings  

• cultivation of land after construction of the water diversion drainage 
system. 

Site characteristics The farmland gradient/slope, area and layout of farm buildings in relation to 
direction of stormwater flow.  

3. Nutrient management 
planning 

 

Environmental/Regulatory  Achieve multiple environmentally-sound farm management objectives, 
including:  consideration 

 • improving production efficiency  
 • reducing potential negative impacts of excessive fertilizer 
        application on soil, air and water quality. 
 • eligibility for government lime transportation subsidy  

Management consideration Concerns with possible increased production costs arising from: 
 • consultancy fees for NMP development.  

• calibration of manure spreader. 
• finding markets for new crop produce introduced because of NMP 
      requirements. 
• labour intensive requirements of a NMP. 

Site characteristics Facilitate soil testing and NMP implementation by considering: 
 • soil sampling at different locations to account for heterogeneity in  

       nutrient balance.  
• size and slope of individual fields.  
• suitability of field for particular crops. 
• access to irrigation water. 
• distance (access) from field to manure storage. 
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The farmer’s effort to reduce manure runoff into an adjacent stream reflects provincial 

livestock manure management regulations (see Nova Scotia Department of Agriculture and 

Fisheries, 2006). Although manure is not explicitly regulated under current provincial and 

federal environmental regulations, accidental spills of manure which impairs surface or ground 

water (including well water) quality could result in violation of the federal Fisheries Act and 

provincial Environment Act (LJM Environmental Consulting, 2003). 

Production and management issues considered in designing and constructing the 

stormwater diversion drainage system included accessibility of machinery and equipment to and 

from farm buildings, and the ability to cultivate farmland after building the water diversion 

drainage system. In addition, topography, farmland slope, and layout of farm buildings were 

reported as important site characteristics considered in designing the stormwater diversion 

drainage system. Engineering, hydrologic and topographical factors affected construction, 

maintenance and, ultimately, costs of the stormwater diversion drainage system. Schueler (1987) 

and Young et al. (1996) noted that the performance of stormwater diversion drainage systems is 

especially sensitive to location and the drainage system should reproduce, as closely as possible, 

pre-existing natural hydrological conditions in the watercourse prior to any previous human 

alteration. The Centre for Watershed Protection (2000) also noted that pervious land surface 

areas and characteristics need to be used to enhance site design and effective stormwater 

treatment.  

 

4.1.3   Nutrient Management Planning 

 Farmers reported that the most important reasons for implementing nutrient management 

planning were to achieve multiple farm management objectives, including: i)  improving 
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production efficiency; ii) reducing potential negative impacts of excessive fertilizer application 

on soil, air and water quality;  and iii) eligibility for a government lime subsidy (Table II). Under 

the Nova Scotia Farm Investment Fund, farmers are eligible for a lime transport subsidy if 

recommended by a nutrient management planning specialist (Nova Scotia Department of 

Agriculture and Fisheries, 2007). Currently, the total cost of a new NMP, including consultation 

fees, soil nutrient and manure sample test fees, and field mapping are covered under the program, 

up to a maximum of $1,500. In addition, there is a 50% cost-share funding (up to $750) for 

subsequent NMPs implemented on the same farm (Nova Scotia Department of Agriculture and 

Fisheries, 2007). The government lime trucking subsidy in 2007 for the study area was $12.00 

per tonne.  

The opportunity cost of time spent in developing the NMP was reported as a major 

concern to farmers. Farmers also reported difficulties with finding markets for new crops (e.g., 

oats, winter wheat, rye and clover-based pasture) grown as part of the recommendations under 

the NMP program. Inability to market such crops, and reduced crop yield due to lower 

fertilization rates, increases risks associated with nutrient management planning and, therefore, 

can hamper adoption of NMPs. 

In contrast to the two structural BMPs studied, the major site characteristics considered in 

implementing NMPs included the need to sample soils at representative locations, to account for 

heterogeneity in nutrient balance across different fields. Other important on-farm factors 

considered in implementing NMPs included size and slope of individual fields, their suitability 

for particular crops, access to irrigation water, and distance (access) from fields to manure 

storage system. 
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4.2 BMP Cost Analysis  

4.2.1 Livestock Exclusion Fencing 

The major costs associated with livestock exclusion fencing included materials, labour 

and technical personnel, and the opportunity cost of land (not available for growing pasture) 

(Table III). Total cost to establish the 75 m fence, including maintenance for the estimated 

lifespan of 20 years was $3136, or $42 m-1 with an annual cost of $319.34. Landphair et al. 

(2000) noted that structural BMP costs need to include not only design, maintenance and 

construction costs, but also any costs required to remove pollutants. Thus, the costs estimated 

also included expenditure for an offstream watering system, described earlier.  

A substantial proportion of total fencing costs (i.e., 47%) was for materials used in 

constructing the electrical fence and offstream watering system (Figure 1). By comparison, 

miscellaneous labour and consultancy fees were 32% of total BMP costs (or $1011), of which 

89% were fees for design and consultancy. The opportunity cost of land was relatively small (i.e. 

7%) partly because the farm is located in rural Nova Scotia. In contrast, for example, Wossink 

(2000) reported that the amount of land dedicated to buffer strips to trap sediment and nutrients 

along the Neuse River in North Carolina was the most important annual cost of a riparian buffer. 

The US EPA (2004) also noted that opportunity cost of land can be substantial, especially where 

farms are located near urban residential settlements. Annual maintenance of the fencing system 

includes labour to clear weeds, monitoring electrical wire fence controllers or energizers, and 

monitoring and cleaning the offstream drinking water system. Annual maintenance cost was 

$24.44, or 8% of annualized BMP cost. 
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Table III:  Cost Estimates for Livestock Exclusion Fencing and Offstream Watering 
                 Item Unit cost ($) Quantity Total cost ($) Annualized    

cost ($)  
a. BMP Establishment Costs     
Material costs     
       Fence wire 1.00 m-1 75 75.00 7.64
       Corner posts 5.50 25 137.50 14.00
       Wooden posts 4.50 10 45.00 4.58
        Stock watering tanks 496.79 2 993.58 101.2
        Plumbing fittings 95.85 1 95.85 9.76
        Water hose 108.50 1 108.50 11.05
Other inputs  

-1       Labour (general) 12.00 hr 3 36.00 3.67
-1       Backhoe service 50.00 hr 1.5 75.00 7.64
-1       System design  150.00 hr 3 450.00 45.83

       Technical consultancy 150.00 hr-1 3 450.00 45.83
Interest on operating expenses1  197.31 20.10

-1Opportunity cost of land 308.75 ha 0.0375 231.60 23.59
b. Maintenance costs   

-1 Labour 12.00 hr     1 240.00 24.44
Total BMP costs 3,135.34 319.34 
Cost per unit length of fencing    $41.80 m-1   $4.26 m-1

1Interest on operating expenses was 8% of material costs and other inputs.  
 
                                                                                             
By comparison, the maintenance cost was US$170 a year, or 5% of total investment expenditure 

in a US study for the Great Lakes Basin (DPRA Incorporated, 1989). Annual maintenance cost 

per unit length for the Great Lakes Basin study was $0.11 m-1, compared to $0.33 m-1 for this 

study.  The higher annual maintenance cost for this study was due to the additional cost incurred 

for cleaning the offstream waterers.  

 

4.2.2 Stormwater Diversion Drainage System 

The total cost for the stormwater diversion drainage system was $6755 (Table IV), or $32 

m-1 of drainage system. Sixty percent of the total cost (i.e., 60%) was for professional/technical 
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consulting and miscellaneous labour ($4080) (Figure 1), followed by equipment rental ($1468 or 

22% of total costs).   

 

Table IV:  Cost Estimates for Stormwater Diversion Drainage System 
                 Item Unit Quantity       Total Annualized   

cost ($) cost ($)      cost ($) 
 a. BMP Establishment Costs    
Material costs    
       Polyethylene pipe (PE) 0.0325 in-1 750.0 0.98 2.28
       Perforated PE pipe 0.0325 in-1 500.0 0.65 1.52
       4-inch tile TEE 4.70          3.0 0.56 1.32
       4-inch tile coupler 2.75 6.0 0.66 1.55
       Hickenbottom drain 174.00 4.0 11.84 27.73
       4-inch PVC Pipe 10.90 1.0 0.44 1.02
       4-inch Rodent trap 6.85 1.0 0.27 0.64
Equipment/machine rental  
       Trenching and filling (backhoe loader) 50.00 hr-1 20.0 40.00 93.68

-1       Site work (skidsteer) 78.00 hr 6.0 18.72 43.84
Other Inputs         
       Miscellaneous (i.e., unskilled) labour  12.00 hr-1 27.5 13.20 30.91

-1       System design  150.00 hr 15.0 90.00 210.78
       Technical consultancy 150.00 hr-1 10.0 60.00 140.52
Interest on operating expenses1 17.75 41.58

-1Opportunity cost of land 308.75 ha 0.0023 0.71 1.66
b. Maintenance costs  

-1      Labour 1.2 14.40 33.7212.00 hr
Total BMP cost 6754.57 632.76
 BMP cost per herd $39.73 $3.72
 BMP cost per unit length of stormwater diversion drainage system $31.56 m-1 $2.96 m-1

1Interest on operating expenses was 8% of material costs and other inputs.  
 

In contrast to the cost estimates for the livestock exclusion fencing, cost of materials for 

stormwater diversion drainage system was $385 or 6% of total cost, compared to 47% for 

livestock exclusion fencing. The difference in the relative magnitude of the cost of materials 

between the two structural BMPs is because of the substantial costs for technical consulting 

required for designing and constructing the stormwater diversion drainage system. In addition, 
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renting of equipment for preliminary construction work (22% of the total cost for the stormwater 

diversion drainage system) was not required for the livestock exclusion fencing. The opportunity 

cost of land for the stormwater diversion drainage system was 0.3 % of total cost (Figure 1). 

Most studies on stormwater diversion drainage system cost estimation have been for urban 

settings, where land values are influenced by residential property values. The life expectancy of 

the drainage system was estimated at 25 years, and required $33.72 for annual maintenance. 

Regular maintenance of stormwater diversion drainage systems is important and can help reduce 

growth of algae (which result in offensive odours), insect and weed infestation, and sediment 

build up (thereby affecting water quality) (Wossink & Hunt, 2003). Annual maintenance cost 

was 5% of total cost. The results are consistent with a study in the US, where fencing 

maintenance costs (and water access ramps) was 5% of total investment costs, or US$130 to 

$170 per year (DPRA Incorporated, 1989). 

 

Figure 1: Costs as a Proportion of Total BMP Cost 
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As shown in Figure 1, labour cost and drainage system design and technical consultancy 

fees as a percentage of total cost was higher for the stormwater diversion drainage system (60%) 

than for livestock exclusion fencing (32%). In contrast, material costs as a proportion of total 

cost was higher for livestock exclusion fencing (47%) than for the stormwater diversion drainage 

system (6%).  Furthermore, maintenance cost as a proportion of total cost was higher for the 

stormwater diversion drainage system than for the livestock exclusion fencing. The relative 

importance of maintenance costs for both structural BMPs is consistent with DPRA Incorporated 

(1989) and Wossink (2000) who reported average annual maintenance costs for riparian buffer 

strips and stormwater diversion drainage system in the range of 3-5%.  

 

5. Conclusion: Management and Agri-environmental Policy Implications 

In general, a complete accounting of the costs (and associated benefits) of agricultural 

practices is required for society as a whole to realize maximum net benefits from agricultural 

production. Furthermore, given that such cost accounting tends to provide the context for both 

agri-environmental policy and farmer action (Tilman et al., 2002), the findings from this research 

are important in several respects. As noted earlier, analysis of the costs and benefits associated 

with BMP provides basic information for assessing farm enterprise performance. If BMP 

adoption cost exceeds the expected benefit, farmers will likely not change their behaviour 

without incentives to do so. Besides costs, there are other important considerations linked to 

BMP implementation. Consequently, the two complementary approaches used in this study, 

involving empirical cost estimates and qualitative analysis of key BMP implementation 
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considerations, together, provide a more complete and comprehensive understanding of the key 

financial and non-financial issues.  

The results show that material costs are important for livestock exclusion fencing, and 

technical consulting fees in the case of the stormwater diversion drainage system. Annual 

maintenance costs for livestock exclusion fencing include non-trivial expenditure for periodically 

inspecting and cleaning offstream waterers, fence posts, and access ramps, and ranged from 4– 

8% of total BMP costs.  

The economic cost estimates disaggregated into various BMP cost categories provide 

insights into the magnitude and structure of on-farm costs required to establish and maintain 

particular BMPs, while the qualitative analysis documents other important (non-financial) factors 

that farmers should take into account when implementing specific BMPs. Compensation 

payments to farmers for reduced farm incomes associated with implementing particular BMPs 

that have demonstrated benefits in improving environmental quality need to be based on such 

empirical BMP costs. Thus, the farm-level cost estimates can be useful to farm environmental 

program administrators contemplating the level of financial assistance to farmers to encourage 

adoption of conservation-compatible practices.  

In addition, the case study research results demonstrate empirically that important 

location-specific attributes and production system factors (such as foregone use of land set aside 

for BMP establishment, and governmental regulations) also influence the BMP implementation 

decision choices of farmers. Recognition of such factors and the types of BMP costs can help 

administrators in program design (e.g., cost-share arrangements) and also determine what kind of 

technical assistance, if any, can lead to more widespread adoption of BMP. Engineering 

consultancy, for example, accounted for more than half of the total costs of establishing the 
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stormwater diversion drainage system. These consultancy services may be provided by one 

source (e.g., government engineers) at a reasonable cost, while also ensuring consistency in 

structural design and construction.  The BMP cost analysis can also help policy makers better 

assess costs to taxpayers and farmers. Overall, the findings suggest that a combination of policy 

instruments such as regulation and financial incentive (e.g., cost-share) schemes could lead to 

increased adoption of the BMPs studied. 
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Abstract 
 
In Europe, a product is GM if it contains more than 0.9% of GM material. During harvesting, 
crops from many fields are combined to fill a silo. To avoid the risk of mixing GM and non-
GM crops it is possible to specify GM and non-GM silos or to define times for GM and non-
GM delivery at silos. A model of farmers’ variety choice, based on profit and taking into 
account transport cost and the price and cost difference between GM and non GM crops, is 
proposed to determine the consequences of these strategies for agricultural land. The delivery 
timing strategy leads to a uniform area of GM or non-GM crops depending on prices and 
weather risks. The spatial strategy leads to areas of either GM or non-GM crops around the 
corresponding collection silos. The size of these zones depends on yields, price differences 
and transport costs.  
 
Keywords: GM, co-existence, supply chain, land use 
 
1. Introduction 
 
GM implementation in Europe generated conflict between proponents and opponents of this 
technology (Levidow et al., 2000). This conflict led at first to a moratorium on GM, which 
ended in 2004, and later to the principle of coexistence between the different types of 
production. The rules for coexistence are defined in European regulations. At the farm level 
the regulations aim to avoid cross-pollination of conventional crops by GM crops (EC, 
2003a). At the food-processing industry level the aim is traceability of GM products 
throughout the supply chain (from farm to fork) (EC, 2003b) ensuring labelling of a product if 
it contains more than 0.9 % of GM material (Arvanitoyannis et al., 2006; Beckmann et al., 
2006; Jank et al., 2005). For the food industry the problem is to guarantee the level of GM 
material using PCR tests (Lüthy, 1999) and to implement risk management methods 
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identifying critical points and proposing quality control methods such as the HACCP method 
(Scipioni et al., 2005).  
For agricultural producers, coexistence generates several problems. On a farm, use of the 
same agricultural machinery, such as a seed drill or harvester, for both GM and conventional 
production, increases the risk of admixture (Jank et al., 2006). Moreover, a farmer using GM 
seed has to be sure that his fields will not contaminate any conventional production of his 
neighbours. There are two procedures to avoid this.  The first is a minimum isolation distance 
between GM and non-GM fields (Byrnes et al., 2003) because maize pollen has a short flight 
range (Della Porta et al, 2008). The second is to stagger planting dates so the flowering of 
GM and non-GM crops will not occur at the same time (Angevin et al, 2008).  
For country elevators the problem is to ensure segregation of the two products in their supply 
chain and to avoid risk of mixing GM and non GM-fields when crops are harvested.  
Concerning the first point, there are two possible management strategies (Miraglia et al., 
2004): 

• A temporal strategy where the two products are separated by the timing of collection. 
In this case, each product is delivered to the nearest collection silo to the farm, but at 
separate times. It is therefore not necessary to manage separation of the product in the 
collection silos. Besides, by concentrating the collection of a product over a short 
period of time it is possible to have sufficient material to dedicate a drying line to a 
product and to fill one or more storage bins. The inconvenience of this scenario for the 
country elevator is that the farmers can choose to deliver to a competitor who is more 
flexible when they want to harvest. This leads to a loss of volume collected and thus a 
reduced market share. 

• A spatial strategy based on a geographical grouping decided before sowing. Each 
collection silo and accompanying dryer(s) receives only one type of product. This 
leads to an independent supply chains for each product. The risk of mixing between 
GM and non-GM products is avoided. Farmers are informed about this allocation 
before sowing, so they can choose their crop type taking into account the product 
accepted by the nearest collection silo and the cost of transport to other collection 
silos. Hence, this strategy indirectly encourages farmers to choose a particular crop 
type, but it does not prevent farmers from delivering to a competitor closer to their 
farm who accepts both products. 

In order to avoid cross-pollination between GM and non-GM crops at field level one 
possibility is to create homogeneous zones for each crop. Another one is to let farmers 
manage coexistence on their own, but this could lead to an increased the risk of cross-
pollination supported by the farmer. This risk can be counteracted by the use of minimum 
isolation distances. In that case a domino-effect could occur which would lead to a decrease 
of GM production and an increasing cost of coexistence (Demont et al., 2008).  
As there are very few GM maize crops planted in Europe, and especially in France (22000 ha 
of GM maize and 3300000 ha of maize) it is not possible to evaluate how farmers would react 
to these strategies. In this paper, we propose a simulation model of farmer choice between 
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GM and non-GM crops to evaluate the consequences of different country elevators strategies 
in the landscape organisation.  
 
2. Presentation of the model  
 
The focus of the simulation model is on farmer choice between GM and non-GM crops. We 
consider that the choice between GM and non-GM crops is based on the profit from the 
adoption (or the non-adoption) of GM technology. We take into account any extra costs for 
farmers coming from the country elevator management strategies.  
The variables, which distinguish GM from non-GM crops, arise from differences in 
production costs and yields. These variables concern:  

• difference in seed prices. Studies show a difference in seed cost between GM and non-
GM in favour of non-GM partly offset by the treatment cost (Brookes, 2002).  

• the seed treatment cost. If a farmer decides to not use GM technology, he has to use 
pesticide to limit the risk that GM technology allows him to avoid.  

• the yield difference between GM and non-GM maize. GM crops have an increased 
yield compared to non-GM maize that vary from 3 to 9% according to Brookes (2002) 
and from 3 to 7.5 % as claimed by Betbesé (2006). 

The variables of importance for country elevator strategy are: 
• transport costs and the distance between the field and the silo accepting the crop.  
• the price paid to the farmer for the crop. In Europe, the price paid for non-GM crops 

will be higher as the food market rejects GM crops (Kalaitzandonakes, 2005). 
• the probability of quality loss. When maize with a high moisture content is delivered, 

the country elevator pays a lower price. Farmers are encouraged to harvest their crops 
at the lowest possible moisture content, but since country elevators impose delivery 
periods for a given crop type, it may be difficult to do this. If it is raining over this 
period there will be loss of quality for the farmer.  

 
For each field the best choice is to grow GM maize if Δp is positive and non-GM maize if Δp 
is negative: 
 
If Δp >0 then grow GM maize; otherwise grow non-GM maize 
 
Δp = profitGM – profitnonGM (1) 
Profit = Y*P *(1-loss) + Y*P*loss – Cs – Ct – Ctr*dsilo (2) 
 
Where Y is the yield of the crop in t/ha, P is the maize price in € paid by the country elevator, 
Cs the price of the seed, Ct the cost for pesticide (in €/ha), Ctr the transportation cost (in 
€/t/km) to deliver the crop to the collection silo and dsilo the distance between the field and the 
silo in km. Loss is the probability of a loss in quality if the maize is not harvested at its 
optimal date. In the case of the spatial strategy, loss=0. For a GM crop the treatment cost is 
taken as zero, the GM crop being pest-resistant. For each field in the area the model 
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maximizes profit by choosing a GM or a non-GM crop type. To evaluate the consequences of 
these variables on an area’s production we used this model on an area of 100 km2 (figure 1) 
chosen because of its substantial size, which was sufficient to take into account transport 
costs. We identified three collection silos, numbered 1-3, within the area. For each field the 
model chose between GM or non-GM maize, taking into account the field’s distance from the 
various silos. It was then possible to calculate the proportion of land cultivated in GM in the 
area concerned. 
 

Figure 1: map of the area used for the model1

1

2

3

 
 
In order to analyse the consequences for country elevators collection strategies on GM and 
non-GM maize production we focus the analysis on the variables linked to these strategies. 
For some variables, directly linked to the technology, we used values found in the literature 
(see table 1). Concerning the yield difference between GM and non-GM maize several 
authors considered that it could vary from 3 to 7.5 or 9% in favour of GM maize (Brookes, 
2002; Betbesé, 2006). Farmers seem to adopt such technology if the yield increase is higher 
than 6% (Fernandez-Cornejo and McBride, 2002). For the calculations, we used a yield 
difference of 7% in favour of GM to have a yield difference higher than 6%.  
 

                                                 
1 Map: Courtesy of the Institute for the Protection and Security of the Citizen, Joint Research Centre of the 

European Union and AUP-ONIGC - ex ONIC (Office National Interprofessionnel des céréales/French 
Interprofessional agency for cereal crops) 
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Table 1: model variables and their values 
 Variables 

distinguishing GM 
and non-GM 

Variables accounting for 
collection strategies  

Variable 
name 

Value used for 
GM 

Value used for 
non-GM 

Seed price X  Cs 223€/ha 
(Brookes, 2002) 

192 €/ha 
(Brookes, 2002) 

treatment cost X  Ct  24 €/ha 
(Brookes, 2002) 

Transportation 
cost 

 X Ctr 0.05€/t/km 0.05€/t/km 
(comité national 

du transport, 
2006) 

Harvest price X X P variable variable 
Yield X  Y 10.02 t/ha 

(Betbesé 2006) 
9.32 t/ha 

(Betbesé 2006) 
Probability of 
quality loss 

 X loss variable variable 

 
 
3. Results 
 
3.1 Consequence of the spatial collection strategy  
 
To estimate the sensitivity of the model to the various parameters we assumed that silo 1 
receives the GM crops and that silo 2 the non-GM ones (silo 3 is only used to evaluate the 
impact of transport costs and receives non GM crops). In the case of the spatial strategy, we 
focus on the influence of price differences and transport costs on the proportion of non-GM 
maize in the area. 

3.1.1 Impact of yield differences on GM and non GM area 
Figure 2 presents the impact of yield differences between the two crops for three price 
differentials (6.75%, 6.79% and 6.83 %) and a 0.05 €/t/km transportation cost. There is an 
abrupt change in the type of crop grown on the whole area. This phenomenon is the opposite 
of the one seen for the crop price difference. The yield increase in our hypothesis favours GM 
crops (Betbesé, 2006). However, the yield difference is weakly compensated for by the price 
difference. For any price difference, the change from an area totally cultivated with non-GM 
to one growing only GM occurs with a 0.1% yield increase (from 6.9 to 7 %). 
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Figure 2: Effect of yield on non-GM area for three hypothetical price differentials.  
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For the rest of the paper we assume a yield difference of 7 % in favour of GM. This allows us 
to be over the 6% for adoption of GM technology (Fernandez-Cornejo and McBride, 2002) 
and to allow a distribution of GM and non-GM in the landscape.  

3.1.2Impact of price difference on the distribution of GM and non- GM crops 
 
Figure 3 shows the proportion of the total area in non-GM maize according to the price 
differential between GM and non-GM for three transport costs. 
It is immediately clear that the change from total GM to only non-GM is very abrupt whatever 
the transport cost. The change from one extreme to the other is made between 6.5 and 6.9 %, 
because the difference in production costs between GM and non-GM production of 7€/ha is 
quickly compensated for by the price difference between the two products. A smaller 
difference in production costs, due for example to a reduction in GM seed costs, would lead to 
an increase in GM production or require an increase in the non-GM price to compensate for 
the decline in GM seed costs. 
Secondly, we can see that the slopes of the curves vary according to the increase in transport 
costs, so for a zero cost the change is sudden - 0 to 100 % of the area cultivated in non-GM as 
soon as the price differential offsets the production cost difference between the two crops (in 
our hypothesis between 6.76 and 6.77 % of the price difference). On the contrary, for a 
transport cost of 0.1€/t/km the change from one crop to the other is more gradual. Hence, as 
soon as we take into account the transport cost the difference in production costs between the 
two products diminishes. The price to be paid to purchase the non-GM product can then be 
lower. 
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Figure 3: Impact of the selling price difference on the proportion of non GM area 
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3.1.2 Impact of  transportation cost on GM and non-GM areas  
Figure 4 demonstrates the impact of transport costs on the distribution of GM and non-GM 
maize for three price differentials between GM and non-GM products. 
We notice that when the price difference is below 6.77 % the non-GM area is small or nil 
according to the transport cost. On the other hand, when the price difference is above this 
threshold the non-GM area is large and can reach 100% of the area. 
Moreover, the consequence of a transport cost increase is a decrease in the GM area up to a 
certain stage, which depends on the price difference. Thus in figure 4, for a price difference of 
6.83% it is not possible to go below 60 % of the total area of non-GM while for a price 
difference of 6.79 % it is possible to come down to 40 % of non-GM. The transport cost effect 
on farmers’ choice is thus relative. To counterbalance such an effect, country elevators have 
two possibilities: 

• to use their buying price to increase, or decrease, the quantity of non-GM produced, as 
shown here, or 

• to increase or decrease the number of collection silos in the area that accept GM 
deliveries. So, when two silos are allocated to non-GM collection, the rate of non-GM 
in the area increases strongly (figure 5). For a 6.79 % price difference it is possible to 
go from a maximum of 20 % of non-GM (figure 3) to a maximum of 45 % (figure 5). 
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Figure 4: Impact of transportation cost on non-GM area with one silo for each product. 
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Figure 5: Impact of transportation cost on non- GM area with two silos receiving non- GM 
deliveries 
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3.2 Consequence of a temporal collection strategy  
 
For this strategy the transport cost has no effect on the farmer’s choice because he delivers to 
the nearest silo, whichever type of crop he grows. This strategy leads to a uniform area of GM 
or non-GM maize. Variations in prices and the penalty for loss of quality allows the country 
elevator to strongly influence the farmer’s choice according to the weather risks, notably the 
probability of rain during the specified collection period. Figure 6 shows, for various 
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probabilities of quality loss, the price differential/penalty combination when there is a change 
from a total GM area to all non-GM area. So, for a 0.2 probability of quality loss with GM 
production there will be 100 % of non-GM if the price differential/penalty combination is 
above the curve and 100 % of GM if it is below it. Hence the greater the price differential 
between GM and non-GM, the smaller can be the penalty for quality loss to have a uniform 
non-GM collection if the GM collection period is the shortest one. In the opposite case, the 
whole of the area would be sown to GM (not shown). 
 
Figure 6: price difference/penalty combination when landscape changes from 100% GM to 
100% non-GM 
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4. Discussion  
 
4.1 Comparison of the strategies 
 
Both strategies which we evaluated using this model arise from descriptive work based on 
case studies made in various regions of France (Coléno et al., 2005; Le Bail and Valceschini, 
2004). These two strategies result in different collection costs, which lead the country 
elevators to prefer the temporal strategy (Coléno, 2008). The model proposed shows that the 
spatial strategy leads to production of both GM and non-GM maize. It is therefore possible to 
satisfy both the food industry with non-GM maize and the animal feed market, which accepts 
GM products if they cost less. On the other hand, the temporal strategy leads to a uniform 
area. Hence these results reveal a contradiction between the interest of the country elevators 
which is to satisfy both markets at the lowest cost, and that of the farmers, which is to 
maximize their profit, taking into account transport costs. Nevertheless, this analysis has one 
limitation. The hypothesis underlying this work is that the risk covered by the use of GM 
maize is uniform over the collection zone. But in fact the distribution of the agronomic risk 
due to the corn borer is not uniform throughout any area, so the farmer’s choice between GM 
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and non-GM maize is linked to the distribution of the risk (Bourguet et al., 2005). Use of 
agronomic variables in the model of farmers’ choices might put into perspective the results 
presented here, since they would apply to larger and more representative geographical zones 
of the whole collection area of a country elevator. Taking into account these agronomic 
constraints and a bigger area would allow one to search for alternative collection strategies. A 
spatial strategy with different delivery periods for each product could be considered. It would 
then be possible to take into account different flowering times to avoid field-to-field 
contamination (Messean et al., 2006). 
 
4.2 Influence of collection on coexistence management  
 
The collection strategies evaluated in this paper organised the agricultural landscape around 
the collection silos. In the case of a spatial strategy, fields sown with a particular type of crop 
are clustered together around the collection silo accepting this production, whereas the 
temporal strategy results in a uniform area. Considering country elevators management 
strategies of coexistence, this leads to homogeneous zones for each type of crop, bypassing 
the difficulties of coexistence associated with minimum isolation distances that constrain one 
farmer choice in using GM technology to the choice made by neighbouring farmers (Devos et 
al., 2007; Demont et al, 2008).  
 
5. Conclusion 
 
The model proposed in this paper illustrates the landscape organisation resulting from country 
elevators collection strategy decisions. We show that using a spatial segregation of GM and 
non-GM crops during the collection leads to define homogeneous zone for GM production. 
This allows farmers to simplify their work organisation, as they don’t have to use isolation 
distances between their GM fields and non-GM fields (there are no non-GM fields in the GM 
zone). Moreover, cross-pollination between GM and non-GM fields is reduced and so is the 
risk of non-GM harvest containing more than 0.9% of GM. Another step would be now to 
evaluate the level of cross-pollination in the landscape with such strategies. To do so, it is 
possible to combine the model presented here with a model to calculate gene flow from field 
to field (Angevin et al., in press). This combination would make it possible to calculate the 
level of GM in the non-GM batches delivered and thus to calculate the proportion of GM in 
the non-GM collection silos. 
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Abstract 
 
Dutch environmental co-operatives (ECs) are voluntary clubs of farmers (and often 
non-farmers) working to enhance the natural environment and the rural economy.  
They can be described as boundary organisations as they bring together diverse 
interest groups to share perspectives, rekindle motivations, and develop and support 
innovative programmes. Their particular contribution is to co-ordinate environmental 
activities that span farm holdings thus addressing environmental problems at the most 
appropriate scale (e.g. landscape or catchment rather than the farm by farm 
approach typically used).  This paper describes a sample of long-established and 
more recently established Dutch ECs, their emergence and growth, and the 
managerial, operational and financial arrangements they have to support their work.  
The principal aim of the paper  is to show that these organisations can be established 
by small groups of dedicated farmers, with a shared interest.  It is argued that this 
model provides an additional option for land managers and environmental agencies 
elsewhere facing similar environmental pressures. 
 
(Key words: co-operation, nature management, collaboration, integration) 
 
INTRODUCTION 
 

Dutch environmental co-operatives (ECs) are clubs of farmers and often non-farmers 

who work to better integrate farming practices with nature management, and farming 

businesses with the local economy.  There are some 125 ECs in the Netherlands 

involved in a wide range of activities, including co-ordinating environmental 

improvements (e.g., making joint applications to agri-environment schemes, 

organising landscape improvements such as tree planting and dyke maintenance); 

increasing access (e.g. creating foot-paths and bike-routes across members’ land); 

providing services (e.g. training, advice to land managers on applications for 

environmental (and rural development) schemes); facilitating social exchange (e.g. 

organising discussion groups); lobbying, influencing and changing policy (e.g. access 

to local and national government policy formation); research (e.g. on-farm research); 

and providing critical mass to initiate, for example, networks to provide services for 

tourists in their local areas.  Most ECs are involved in several of these activities 

(Renting and van der Ploeg, 2001a) and whilst the range is wide, each EC tends to 

prioritise those activities that meet local needs and opportunities. 

 

One factor environmentally-orientated activities have in common is the mis-match 

between the spatial characteristics of the environment and land ownership and its  
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management.1  This mis-match is described as the institutional fit problem which 

Gottfried et al. (1996) refer to as “economies of configuration”.  The problem is that 

individual land managers/owners acting alone cannot provide the socially optimal mix 

of ecologically provided goods and services.  ECs help overcome the institutional fit 

problem by bringing together diverse groups with overlapping interests in the 

environment and land use to share perspectives, rekindle motivations and develop and 

support innovative programmes.  As such they are examples of the boundary 

organisations many conservationists believe to be important for developing future 

wildlife conservation and protection programmes (Berkes, 2003; Cash and Moser, 

2000). 

 

There are substantial similarities between the Netherlands and many other developed 

countries in relation to their agricultural production, environmental issues and 

policies, and an increasing dependency of farm incomes on diversified activities, 

which more closely integrates their financial prosperity with the wider rural rather 

than the narrower agricultural economy.  As a member of the European Union, the 

policies the Netherland’s can use to address environmental issues are largely 

prescribed by pan-European Union Regulations.  These factors suggest that ECs may 

have a role to play in other European countries (OECD, 1998), especially as many 

already have policies that emphasise the need to bring resources and decision-making 

together at the local level (DEFRA, 2004a), which plays directly to a particular 

strength of ECs. 

 

It is perhaps surprising therefore that EC-like organisations are not commonly found 

outside the Netherlands.  This may be explained by the way environmental policy was 

implemented up to 2000.  Unlike other European Union member states, the 

Netherlands government largely excluded farmers from participating in environmental 

management schemes, preferring specialist nature-management organisations, such as 

Staatsbosbeheer,2 to manage land designated for conservation and protection.  But 

there is another explanation and that is that land managers elsewhere do not know 
                                                 
1 Co-operative organisations of farmers have operated beyond the farm-gate as 
marketing co-operatives for many years now, but this analysis focuses on 
environmental co-operatives. 
2 Staatsbosbeheer is The Netherlands National Forestry Service.  It has responsibility 
for environmental conservation of a large area of the Netherlands. 
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how to establish, organise and manage organisations like ECs.  By describing the 

formation, growth and management of a sample of Dutch ECs, this paper provides a 

blueprint for setting-up, organising and managing environmentally orientated 

organisations that can initiate, manage and develop environmental schemes that span 

individual farm holdings. 

 

The next section briefly introduces the research methodology.  This is followed by a 

review of the motivations that led to the establishment of ECs, a description of how 

these organisations grew their membership, and the organisational structures they 

have put in place.  Potential barriers to establishing ECs are then discussed, drawing 

on evidence from farmer non-members in particular.  This is followed by a discussion 

and a short conclusion. 

 

 

RESEARCH METHODOLOGY 

 

A case-study approach was used to allow responses to be contextualised.  Given the 

good information about the underlying population of ECs, it was possible to identify a 

sample that included long established and more recently established ECs.  Sampling 

by the length of time an EC has been active allows changes in motivation, 

organisation and management to be compared between and within ECs over time.  

Eighteen interviews were undertaken involving thirteen farmer members, three non-

farmer members, and two farmer non-members (seven interviewees were current 

board members; six farmers and one non-farmer).  The proportion in each category of 

interviewees was largely determined by availability and willingness to participate in 

the research.  The seven ECs in the sample were De Lingestreek, Meander, PION 

(formerly De Peel), Zwartemeerdijk, Kollumer Grien, Den Hâneker and 

VEL/VANLA.   Their locations are shown in Figure 1. 

 

A further six additional interviews were undertaken, two with representatives of The 

Netherlands Ministry of Agriculture, Nature Management and Fisheries (MinLNV), 

one with an academic working closely with one EC, two with  representatives of 

Natuurlijk Platteland Nederland (an umbrella organisation that represents ECs at 

government level and offers ECs advice and support) and one with a representative of 
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Staatsbosbeheer.  The survey data was supplemented by an extensive literature 

review.  More details of the survey methodology are available in Franks and Mc Gloin 

(2006). 

 

PHASE 1: ESTABLISHING ENVIRONMENTAL CO-OPERATIVES 

 

Foundation members were often those committed to earning a living from farming, 

and were generally young farmers with families.  Many had represented farmers in 

farmer union activities or through other, (often) voluntary, committee-based work 

(Table 1).  Many had earned the trust of both the farming and rural communities.  

Their experience and reputation suggested they had an aptitude for committee work 

and the ability to “get things done”. 
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Figure 1.  Approximate location of surveyed environmental co-operatives. 
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Table 1.  Characteristics of the environmental cooperatives’ founding members. 
 

De Lingestreek Meander PION 
(formerly De Peel) 

Zwartemeerdijk Kollumer Grien Den Hâneker VEL/VANLA 

 Committee 
members very 
committed. 

 Wish to secure a 
future for farming. 

 Involved in 
voluntary groups 
and retired people. 

 Many older farmers. 
 Active in farmer 
organisations. 

 Younger farmers 
hoping to secure 
future in farming. 

 Some active in 
local farmers’ 
organisations. 

 Originally young 
farmers interested 
in a fresh approach 
to farming vs. 
environmental 
conflicts. 

 Prior involvement 
with farmers’ 
organisations. 

 Initiated by one 
farmer interested in 
nature and birds.   

 Previous 
involvement in 
voluntary activity.  

 Interested in small 
scale localised 
projects. 

 Larger farms. 
 Prior involvement 
with local farmers’ 
organisations (pre-
LTO). 

 Strong Christian 
beliefs on 
stewardship of land. 

 Farming leaders 
who believe in the 
interdependency of 
farming and nature, 
that the separation 
of these functions is 
flawed. 

 Active in 
community 
activities. 

 Emerged out of 
support group for 
South American 
farmers. 

 Strong Christian 
beliefs on 
stewardship of 
land. 

 Disadvantaged 
area, locally 
adapted 
traditional 
management 
practices persist. 

 Culturally 
distinct area of 
the Netherlands. 

 Members have 
generally small 
farms with 
intensive land 
use. 

 
 



Journal of International Farm Management Vol.4. No.3 - August 2008 

ISSN 1816-2495  Page 8 of 24 
www.ifmaonline.org 

The principal reasons for establishing ECs and for members joining are summarised 

in Table 2.  It records a wide range of issues, perhaps the most important being a 

perceived need to find better ways to integrate farming and the environment, 

particularly through viewing farmers as nature managers.  This was linked to another 

common motivation, the need to develop new ways to earn income.  Improving 

farming’s public image was also cited as important, with ECs seen as organisations 

that could address this by promoting dialogue and co-operation between members, 

and between members, other rural dwellers, and the government/environmental 

agencies.  Typical comments were: 

 

“They [EC members] can see that they can get more profit [by joining an EC], 

it is better for their farm”, (farmer member (5a) - Den Hâneker). 

 

“I like co-operation between farmers and non-farmers…. Firstly there is 

greater exchange of information and knowledge between farmers and non-

farmers and secondly, citizens become more involved in the work of the 

farmers and their farming activities, and become engaged with the 

countryside,” (farmer member (1b) – De Lingestreek). 

 

These motivations are likely to resonate with land managers, governments and 

environmental agencies in many countries experiencing similar economic and 

environmental pressures. 

 

There was little evidence that the driving forces for the establishment of ECs have 

altered much over the years, other than a reduced emphasis on environmental issues.  

The success with which the earlier ECs had influenced environmental policy allowing 

farmers to participate in environmental management meant newer ECs did not need to 

focus on changing environmental attitudes of farmers, conservationists and the 

government/environmental agencies.  However, a consequence of this earlier success 

has been a gradual drift by ECs from environmental issues forming their core 

activities; this was particularly noticeable with PION. 



Journal of International Farm Management Vol.4. No.3 - August 2008 

ISSN 1816-2495  Page 9 of 24 
www.ifmaonline.org 

Table 2.  Member’s reasons given for supporting environmental co-operatives. 
De Lingestreek Meander PION*  

(formerly De Peel) 
Zwartemeerdijk Kollumer Grien Den Hâneker VEL/VANLA 

4 years** 1 year** 11 years** 3 years** 9 years** 11 years** 12 years** 
 To conserve and 
monitor the regions 
nature and 
landscape value; 

 To raise awareness 
of nature 
conservation; 

 To raise awareness 
of farming practice 
among non-farmers 
and improve 
relationship 
between farmers 
and citizens; 

 To create 
opportunities for 
nature 
conservation; 

 To integrate nature 
conservation into 
farmer activities; 

 To promote the 
involvement of 
non-farmers in 
nature 
conservation. 

 

 Interested in long 
term agri-
environment 
packages, as 
change in farming 
practice can be 
substantial; 

 To ensure access to 
conservation/ rural 
development funds 
for farmers; 

 To create a local 
representative body 
for negotiations 
with 
Staatsbosbeheer 
and others.  

 To seek solutions to 
the impasse 
between farmers 
and environmental 
concerns in De Peel 
area; 

 To promote 
dialogue and 
understanding 
between farmers 
and environmental 
interest groups; 

 To seek local 
consultative 
solutions to the 
environmental and 
farming problems 
in the area; 

 To demonstrate and 
prove the capacity 
of farmers to self-
regulate the 
farming 
environment 

 To maintain ‘a 
licence to produce’. 

 To develop a better 
image of farmers 
with the wider 
public; 

 To improve land 
that no longer had 
commercial utility; 

 To promote co-
operation between 
farmers as a social 
support; 

 To make the area 
more attractive 
with flowers etc. 

 To co-ordinate and 
administer the Land 
Consolidation 
Programme; 

 To resolve conflict 
between farmers 
and other interests 
on the Land 
Consolidation 
Programme over 
prescriptions on 
environment and 
landscape 
improvements. 

 To jointly preserve 
their environment 
against the threat of 
top-down planning 
of governmental 
bodies – the 
Provincial 
Landscape Plan; 

 To bridge the gap 
between nature 
conservationists, 
farmers, 
government bodies 
and local 
organisations 
through dialogue 
and 
communication. 

 To counter 
encroachment of 
policies perceived 
to be detrimental to 
local farming 
conditions; 

 To integrate local 
farmers knowledge 
with that of 
science; 

 To create a body 
interested and 
capable in lobbying 
for environmental 
interests and 
farmers; 

 To protect the 
environment of the 
Northern Frisian 
Woodlands. 

* Describes initial aims of De Peel, subsequently became PION which appears to have changed direction as a rural development project management group. 
** Number of years from the EC’s  foundation to the year of survey (2005). 
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Some driving forces in forming ECs are clearly Dutch specific issues, e.g. their Land 

Consolidation Programme, but most issues apply in many countries (e.g. to make an 

area more attractive and to enhance rural development opportunities).  However, 

many countries may have specific drivers motivating farmers to form organisations to 

co-ordinate environmental management across farm holdings. 

 

 

PHASE TWO: GROWING THE MEMBERSHIP 

 

Having established a nucleus of active members, most ECs sought to increase their 

membership.  However, after the initial publicity in the local press and generally a 

letter/e-mail to local farmers, little effort went into recruiting members.  For example 

there was no evidence among the seven ECs studied of a concerted recruitment drive.  

Whilst members were kept informed of the activities and developments of their EC by 

newsletters, informal social gatherings, and regular meetings (Table 3), non-members 

interviewed were not well informed about their local EC’s activities. 

 

The percentage of eligible farmers within each EC’s territorial boundaries who were 

members of their local EC ranged from 15% for Kollumer Grien and De Lingestreek, 

to 100% for Zwartemeerdijk.3  This is despite the theoretical benefits of enrolling of 

all eligible members (which includes an increase in critical mass, sending a more 

powerful message to other organisations, potentially allowing more activities to be 

undertaken, increasing the pool from which officers could be drawn, and preventing  

eligible non-members from forming competitor organisations) – benefits that were 

clearly understood by interviewees.  Rather, members of ECs were cautious about  

recruiting new members because of possible difficulties they could bring in terms of 

destabilising the group, loss of coherency etc.  For example:

 
3  Interviewees’ estimates. 
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Table 3.  Strategies for establishing environmental co-operatives: recruiting members and growing the membership. 
 De Lingestreek Meander PION 

(formerly De Peel) 
Zwartemeerdijk Kollumer Grien Den Hâneker VEL/VANLA 

How were 
potential 
members 
informed of the 
EC? 

 Letters to all 
members of the local 
LTO branch.* 

 By letter and 
telephone calls. 

 Initiated by ZLTO*, 
facilitated 
development of 
separate group; 

 Produced brochure; 
 Amalgamated with 

ZLTO in 2000. 

 Initiator visited 
neighbours, gradually 
all joined. 

 Through the local 
farmer 
organisations. 

 By letter. n/av 

How were 
members 
recruited? 

 Activation of  
projects for potential 
members 
participation; 

 Public lectures. 

 Organise talks and 
lectures; 

 Prepared project 
plan. 

 Public meetings; 
 Development of 

small projects 
initially that could 
show results early; 

 Publicised activities. 

 Visible projects where 
benefits could be seen. 

 Publicising the 
activities; 

 Canvassing for 
members. 

 By demonstrating 
what can be achieved 
through small 
projects and 
environmental 
improvements. 

 Running of research projects; 
 Negotiations of exemptions 

from national law on basis of 
experiments; 

 Helping each other with agri-
environmental applications. 

Communication 
with membership. 

 Local newspaper; 
 Two annual meetings 

for membership; 
 Bi-annual newsletter; 
 Discussion groups; 
 Social gatherings. 

 Members invited 
to bi-annual 
meeting; 

 Plan a newsletter 
and website link 
on regional 
website. 

 Representative of 
PION addresses 
ZLTO branch 
meetings; 

 Participation in 
projects; 

 Newsletter, website. 

 Ad hoc, day-to-day, 
telephone meetings.   

 

 Have bi-annual 
meetings of the 
membership; 

 Smaller groups meet 
on specific projects. 

 Letters, emails; 
 Produce a quarterly 

newsletter; 
 Projects; 
 Social events; 
 Membership 

meetings 3-4 times 
per year; 

 Study groups. 

 Meetings; 
 Newsletters;  
 Website; 
 Participation in projects; 
 Discussion groups. 

Does the EC have 
defined 
geographical 
boundaries? 

 Around the R.Linge, 
within the boundaries 
of the R.Rhine and 
the R.Vaal; 

 Covers 5 
municipalities. 

 National Park area, 
bounded by urban 
area and 
motorway. 

 South LTO six 
branches/ 
municipalities. 

 Very specific area 
adjacent to a main 
dyke. 

 Municipality of 
Kollumer Lans. 

 Boundaries the R. 
Lek, R. Rhine and the 
R. Noord;  

 However accept any 
members willing to 
support EC. 

 VEL and VANLA municipality 
boundaries 

Is this the only 
EC in area? 

Yes.  There is another 
small group of 
part-time farmers, 
but they have not 
developed into a 
formal EC. 

Yes. Yes.  Yes. 
 Combined certain 

functions with other 
local EC to form 
umbrella: Northern 
Frisian Woodlands 
Group. 

 No.  Several other 
smaller EC have 
emerged. 

 Yes; 
 Combined certain functions 

with  other local EC to form 
umbrella: Northern Frisian 
Woodlands Group. 

 

* LTO is the Dutch Farmers Union. 
**Staatsbosbeheer is the State Forestry Commission.  Besides managing forestry, it is one of the largest professional bodies recognised and accredited by the state for managing nature reserves. 
***Provincial Landschappen: Provincial Landscape Board. 
†Member of the six local ZLTO branches (Dutch Farmers Union, Southern Branch) automatically members of the PION. 
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“I do not see any advantages because the people who have always opposed the 

work of Den Hâneker would then become members and then you have to 

compromise with them.  Then you lose your progressive vision”, (farmer 

member (5a) – Den Hâneker). 

 

There was an ongoing debate about who should be offered membership.  In particular, 

the merits of allowing membership to non-farmers were keenly argued.  Two views 

from members of the same EC illustrate this: 

 

“For the first five years it is best to keep the EC as a small group.  When you 

get more visibility and more size then, after five years, you can consider 

letting non-farmers become members.  But you really have to consider it 

carefully”, (farmer member (2c) – Meander). 

 

“If non-farmers have something to offer, to strengthen our position then why 

not?  For example if they do the maintenance of woods/hedges they could get 

firewood…… why not?” (farmer member (2b) – Meander). 

 

Non-farmer members expand the EC’s network, offer additional skills and, retirees 

and pensioners in particular, often had time to undertake administration.  However, it 

was widely felt that non-farmer members may weaken farmer control, especially in 

the group’s formative years.  There was evidence that ECs which welcomed non-

farmer members had different characteristics from those which excluded them.  The 

view of a representative of The Netherlands Ministry of Agriculture, Nature 

Management and Fisheries (MinLNV) was that membership of non-farmers was 

reflected in the activities and attitudes of an EC: 

 

“I think there is a difference between environmental co-operatives that exist 

mainly for farmers and those environmental co-operatives with non-farmers.  I 

think there is a big difference.  Environmental co-operatives that only work 

with farmers tend to defend farming a little bit more”, (interview with 

MinLNV). 
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Many interviewees believed that their ECs should offer non-farmers membership but 

only after the scope of the organisation had been agreed and its structure and 

management board established.  Therefore, the activities of many ECs, particularly in 

their early years, largely reflected the views of farmers. 

 

 

PHASE 3: CREATING THE ORGANISATIONAL STRUCTURE 

 

All ECs had adopted a similar management structure.  Each had a Management Board 

(sometimes called an Executive Committee) with an elected Chair, Secretary, 

Treasurer, Chairs of Sub-committees and (often) members without portfolio.  The 

Management Boards met monthly, holding structured and minuted meetings.  Sub-

committees were generally formed in larger ECs to manage work contracts and 

initiatives.  There were meetings of the full membership typically twice a year; all 

held an Annual General Meeting.  PION had a slightly different structure.  Since 2000 

all members of ZLTO (Southern Branch of the Dutch Farmers Union) automatically 

became members of PION so ZLTO branch meetings often discussed PION related 

business.  This arrangement meant PION had the largest membership of all ECs, 

enabling it to support the most diverse portfolio of activities, each of which was 

managed by a working group of (typically) five elected members which met monthly 

and reported to the Management Board.  Kollumer Grien also had a different 

structure; it is a much smaller EC with fewer activities, with its business overseen by 

the Management Board without sub-committees. 

 

The ECs all had a similar legal status, being registered as Associations 

(Verenigingen), the most popular legal structure for ECs (Polman, 2002).  To become 

an Association, ECs registered with the local government and adopted the equivalent 

of “Articles of Association” governing their activities (so, despite their name, very 

few ECs are legally registered as co-operatives).  Some ECs, generally those that 

wanted to purchase land or other assets, registered as Foundations (Stichting) (the 

distinction being that Foundations do not have members but are more suitable 

vehicles for owning assets). 
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During the start-up phase of an EC, most work was done by members voluntarily.  As 

the work-load expanded many employed staff (Table 4).  Newer ECs tended to be 

smaller with less need for paid staff.  The long established Kollumer Grien had no 

paid staff due to its small portfolio of activities.  On the other hand, Den Hâneker had 

two full-time and two part-time paid staff, reflecting a large membership and an 

extensive portfolio of activities.  De Lingestreek is slightly unusual, as a smaller, 

newer EC, in having employed staff, albeit for only a few hours a week.  ECs have 

also benefited at times from staff provided by local and provincial governments, 

support from the Dutch farmers union, external research organisations, development 

agencies and educational institutions (such as Wageningen University). 

 

Assistance from government and quasi-government organisations has been a key 

factor in helping establish and support ECs, particularly during their difficult early 

years.  In 1994 the MinLNV supported six ECs by granting them “administrative 

status”.  They received financial and technical support to develop better management 

options to existing farming practices whilst meeting the same environmental 

objectives to the generic environmental management prescriptions on offer (OECD, 

1998).  All ECs, those with and those without “administrative status”, sought financial 

support from other funders, principally local and municipal governments.  To spread 

their resources and support more broadly all ECs, the MinLNV withdrew 

“administrative status” designations in 2000.  Changing support from ‘deep and 

narrow’ to ‘broad and shallow’ was not popular with many commentators (Glasbergen 

2000; Wiskerke et al. 2003) principally because it reduced the ECs ability to develop 

locally-specific environmental management options.  However, widening support 

benefited the vast majority of ECs. 
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Table 4.  Staffing levels and roles. 
 De Lingestreek Meander PION 

(formerly De Peel) 
Zwartemeerdijk Kollumer Grien Den Hâneker VEL/VANLA 

Does the EC 
employ 
staff? 

Yes. No. Yes. No. No.  
But NFW* has three 
staff seconded from 
LTO. 

Yes.  Research project 
management 
staff attached to 
EC; 

 NFW has three 
staff seconded 
from LTO. 

How many 
staff are 
employed? 

 1 part-time n/a.  3 part-time staff. n/a. n/a.  Two full-time; 
 Two part-time. 

n/av. 

What are 
their roles? 

Co-ordinator  
(4 hrs/wk) 

n/a.  Project Co-
ordinator (part 
time); 

 Project Worker 
(3days per 
week); 

 Financial 
administrator 
(P/T). 

n/a. n/a.  General Secretary 
(P/T); 

 Project Worker 
Agriculture and 
Tourism (P/T); 

 Project Workers: Health 
Care and Agriculture (2 
full time). 

 Project 
management. 

What 
services are 
provided by 
the EC? 

 Organise 
landscape 
projects of 
local interest; 

 Organise 
lectures and 
information 
sessions; 

 Representative 
group. 

 Project 
work-plan 
drawn up; 

 Project 
proposals in 
place; 

 Seeking 
funding and 
commitment
s to develop 
projects. 

 Comprehensive 
range of projects 
offered. 

 Development of 
environmental projects 
for the enhancement of 
the area; 

 Application for 
collective agri-
environment schemes; 

 Record-keeping for 
members; 

 Representation, 
networking. 

 Organisation of the 
Land Consolidation 
Programme; 

 Representation and 
networking on 
behalf of members; 

 Development of 
new projects. 

 Promotion of the role of 
farmers in nature 
conservation; 

 Co-ordination of agri-
environment collective 
applications; 

 Self-monitoring, 
operate an internal 
system of payment by 
results; 

 Representative group. 

 Developed a 
number of 
research projects; 

 Co-ordinate and 
assist members 
in the application 
for agri-
environment 
measures; 

 Representative 
group. 

n/a=not applicable; n/av=not available.  *NFW is Northern Friesian Woodlands, an umbrella organisation for six neighbouring EC. 
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The principal mechanism for government support of ECs was the new agri-

environmental programme, Programma Beheer (2000).  This favoured ECs by 

including options that encouraged collective management, for example, by giving 

priority to applications from collectives for selected management options.  MinLNV 

also helped establish - and continues to support - Natuurlijk Platteland Nederland 

(NPN) – an umbrella organisation offering advice and assistance to ECs and 

representing them on government policy committees.  Furthermore, it challenged the 

European Commission when banned from making payments directly to ECs.  Now 

NPN can offer financial support to ECs’ in their first four years.  This helps meet 

overhead costs in those early years such as hiring meeting places, advertising to grow 

membership and paying for professional advice.  In these ways, MinLNV showed the 

value it places on the activities undertaken by ECs. 

 

In addition to government financial support and project funding, most ECs charge a 

membership fee.  This is often a flat payment (of about €25/year), but in some ECs is 

linked to farm size.  Again, PION is unusual, in that its membership fee is paid by a 

€10 transfer from ZLTO subscriptions.  Some ECs, such as Meander, while in their 

start-up phase, did not levy a membership fee until they had delivered evidence of the 

benefits they could offer. 

 

 

BARRIERS TO ESTABLISHING A SUCCESSFUL EC 

 

It is important to manage establishment, growth, and organisational structure, 

sensitively, paying regard to local circumstances and conditions.  But there are 

generic problems which all ECs face.  One of the most difficult is identifying leaders. 

 

“I think that you need one or two or three persons who will take the initiative 

and inspire the rest of the group to believe it is necessary.  I think that is the 

main key on how to be successful and how to start-up”, (employee of 

Natuurlijk Platteland West (10)). 

 

Many potential leaders simply did not have the time to pull together and drive forward 

a fledgling group.  “First contact” with potential members needed careful 
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management as an EC sought to expand membership.  For example, a farmer non-

member decided not to join following his first contact with the local EC. 

 

“A man came to the farm on behalf of Den Hâneker.  He was not a farmer, he 

was a “nature man”.  He said you have to do this, that and the other: you have 

to keep the trees, maintain the landscape.  He demanded that this be done.  The 

farmers of Den Hâneker did not come, they sent someone else.” (farmer non-

member (5b) - Den Hânaker). 

 

Some ECs (e.g. De Lingestreek) welcomed the participation of farmer non-members 

in their activities, thereby providing no incentive for them to become members. 

 

“….. why should we bother [to become members]….. it doesn’t really matter 

if you are a member or not”, (farmer non-member (1d) – De Lingestreek). 

 

The ‘hold-up’ problem was mentioned by one farmer non-member as the most 

important reason for not joining the EC.4  His concern was that if he voluntarily 

agreed to adapt his farming system to secure environmental payments, the new 

farming system would then become the standard practice for which he would no 

longer receive compensatory payments.  This was a widely acknowledged problem. 

 

“They [farmers who are not members of EC] feel threatened.  They are afraid 

that the nature and landscape activity and measures are restricting their 

agricultural activities.  They consider it more a threat than an opportunity”, 

(farmer member (1b) – De Lingestreek). 

 

Despite limited communication between the ECs and non-members, it did not appear 

non-members lacked an appreciation of the benefits ECs delivered to their members. 

 

“The main reason why people join [ECs] is to gain income. …...  People 

become a member if they share the aims, but also are closer to the fire [i.e. 

                                                 
4 The hold-up problem refers to the altered negotiating power of signatories once the 
agreement lapses.  If ones negotiating powers will be compromised by a short-term 
agreement, that party has less incentive to enter into that agreement 
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learn of possible opportunities before others]”, (farmer non-member (1d) - De 

Lingestreek). 

 

Many of the problems illustrated above will be familiar to organisations which 

regularly visit farmers to develop voluntary environmental management plans.  For 

example, a list of best practices developed by the Westcountry River Trust (WCRT), 

which works with UK farmers to identify changes in management practices that 

benefit both the farmer and the environment, includes; maintaining confidentiality, 

offering independent advice, visiting every eligible farmer, paying particular attention 

to the needs of each individual farmer and farm, developing projects that suit their 

circumstances, producing a magazine to keep farmers informed of changes, 

developments and progress, offering training to farmers, and helping farmers access 

any grants.  The barriers to successful collaboration can therefore be managed by 

careful thought and planning, and by adopting best practices. 

 

 

DISCUSSION 

 

A summary of the advice most frequently offered by interviewees to encourage 

farmers to establish an EC includes: 

• The need to identify leaders to pioneer the project.  “To look for key figures 

[people] who may be open to this kind of activity, pioneers already”, (farmer 

member (3e) – PION). 

• Finding a common issue to unite farmers (this may be an opportunity or a 

threat).  “Initially, look to see whether there is any possibility for joint activity, 

there should be something you can do”, (farmer member (4b) – 

Zwartemeerdijk). 

• Finding a real focus for activities.  “Don’t start for the subsidy…. [don’t start] 

because you get paid to start up an EC”, (farmer member (4a) – 

Zwartemeerdijk). 

• Initially organising small projects that show quick results to demonstrate the 

benefits of the EC to members and potential members.  “When you start a 
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group, you must have results within a year”, (committee member, farmer (3c) - 

PION). 

• Communication between members and prospective members including non-

farmers is essential. This develops networks and the involvement of non-

farmers gives an EC greater credibility.  “To have a good spirit, you must have 

more groups involved with the EC, not only farmers”, (farmer member (7a) – 

VEL/VANLA). 

• An EC needs a range of funding providers and should not be dependent on a 

single funder. 

• An EC must emphasise societal goals, which often transcend farmers’ goals. 

• A final piece of advice.  “The advice is ‘Do it’”, (farmer member (4c) - 

Zwartemeerdijk). 

 

The emphasis on identifying suitable leaders shows the importance of creating and 

building trust between members and between the EC, potential funders and 

supporters.  It is important to demonstrate to members the value of an EC, and 

selecting activities that unite the group and which yield quick benefits is critical.  It is 

then necessary to communicate aims and activities to a wider audience and to 

establish networks with other stakeholders to develop a portfolio of activities 

supported by a range of funders and not be dependent on a single funder.  It is often at 

this stage that non-farmers are welcomed as members. 

 

However, for ECs to be successful, farmers need to be convinced that their interests 

are best served by voluntarily working together as a collective.  Voluntary instruments 

“are designed to encourage changes in behaviour, usually to adopt behaviour that 

makes commercial sense or to raise compliance with existing regulatory standards.” 

(DEFRA 2004b: p. 10 and 11).  But voluntary action is one of four instruments that 

can be used to help manage the environment, the others being: 

• Information instruments, such as free advice raising awareness to facilitate a 

change of behaviour, and 

• Economic instruments such as taxes or grants, to incentivise a change of behaviour, 

and 
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• Regulatory instruments, such as licences or standards to require a change of 

behaviour. 

Given these instruments, why should a government/environment agency support 

organisations such as ECs?  Sometimes voluntary instruments are particularly 

valuable when other instruments are not feasible, would be inefficient and/or highly 

unpopular, for example, in addressing flooding and diffuse pollution.  There are many 

examples of the use of voluntary instruments in the agricultural sector: quality-

assurance schemes and codes of practice, agreements between water companies and 

farmers (regarding discharge of pollutants in water – which may be financially or 

altruistically motivated), and between nature conservation organisations and farmers. 

 

Voluntary instruments have the advantage that they can be offered to the sector as a 

whole, and can be tailored to collective rather than individual responses, for example, 

the UK’s Crop Protection Association’s Voluntary Initiative.5  Moreover, this can be 

combined with the direct or implied threat that an inadequate voluntary response by 

the sector will result in a statutory scheme with higher costs on farming.  This 

improves the likelihood of compliance with “voluntary” agreements. 

 

Voluntary agreements succeed in win-win activities.  In a win-win agreement, the 

farmer receives benefits from cost savings or increased revenue and there are 

environmental benefits generally through improved resource management practices.6  

The principal barriers to the uptake of win-win solutions are (Environment Agency 

(2003)): 

• unawareness that these opportunities exist; 

• difficulty in finding comparative case study information; 

• lack of detail in case studies on which to base business decisions; 

• limited measurements of the costs saved by implementing changes requiring 

estimations of savings; 

• a preference by farmers for pay-win solutions – when payments prompt action 

even if the activity would provide a win-win solution; 

                                                 
5 More details of this are available on the CPA website: 
http://www.voluntaryinitiative.org.uk/Content/Agr_Advice.asp 
6 The agricultural community is accustomed to pay-win solutions; those in which the 
farmer receives a payment from which the environment wins. 
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• unwillingness to invest in facilities – particularly by older farmers, those with 

no identified successor and, with the uncertainties of the current reforms of the 

CAP, those adopting a wait and see attitude. 

Win-win activities can be identified from discussions between environmental 

organisations and farmers.  Our survey showed that farmers can feel empowered in 

these situations by their membership of a like-minded group.  There were many 

examples of ECs stimulating innovative learning processes within the farming 

community and initiating effective action – often by combining farmers’ local or 

indigenous knowledge with science-based knowledge.  Dutch ECs play a vital role 

bringing together diverse groups with overlapping interests in land use and 

environmental conservation and protection.  Their role as boundary organisations 

enables them to facilitate discussions between farmers, conservationists and 

government agencies to identify win-win strategies. 

 

But whilst self-help groups, such as ECs, make valuable contributions to overcoming 

difficult environmental problems, it seems unlikely they will gain sufficient support 

among the farming and land-use community for governments to rely on voluntary 

instruments alone to meet environment goals.  Although a membership of 7,500 

farmers in ECs is impressive, it represents only 10% of Dutch farmers, albeit about 

40% of farm land (Oerlemans et al. 2004).  Packages of instruments will need to 

continue to be used, but the role voluntary measures play needs to be re-examined 

especially where compulsory instruments are not possible.  It appears that the 

“essential question is not whether compulsory measures are more efficient than 

voluntary ones, but how they can be combined [with other instruments] in an efficient 

way” (Bager and Proost 1997: p. 94). 

 

A primary determinant of the choice of regulatory methods adopted by 

government/environment agencies is farmers’ behaviour.  Two factors influencing 

farmers’ environmental behaviour are group attitudes (Bager and Proost 1997; 

Defrancesco et al. 2008) and the information environment (Wilson 1997; Siebert et al. 

2006; Defrancesco et al. 2008; Cross and Franks 2007).  Sharing groups encourage 

farmers with similar interests to join together and to learn from each other new 

practical solutions to problems.  Recent research in Italy suggests that farmers who 

accept advice from other farmers are more likely to participate in environmental 
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programmes (Defrancesco et al. 2008).  Previous studies into the role of ECs drew 

similar conclusions. 

 

“Looking back over the past 20 years, the development mentioned most 

frequently by the respondents as the most important development for farmers’ 

participation in biodiversity enhancing schemes is the changing attitude among 

farmers’.  Societal pressure, compensation payments and the emergence of 

agri-environment co-operatives are the second most frequently mentioned 

developments”, (Groeneveld et al. 2004: p. 34). 

 

The UK’s Department of the Environment and Rural Affairs (DEFRA 2004b) 

recognises that rational individuals do not voluntarily make themselves worse off 

(unless they are altruistic).  This recognises that voluntary instruments will not 

succeed if they involve a significant net cost for those adopting them.  Most reviews 

of farmers’ reasons for participating in agri-environment schemes agree that financial 

matters are important, but by no means the only influence (Siebert et al. 2006).  

Moreover, Bager and Proost (1997) argue that fewer farmers are now strictly utility 

maximisers (as economic theory predicts) and more are collective maximisers (as 

political rational choice theory would suggest).  Collective, voluntary action may arise 

from historic patterns of sharing and co-operation, but the inexorable logic that 

environmental problems are best addressed at the appropriate scale is an attractive 

argument to “collective maximisers”; and to deliver this voluntarily requires farmers 

to organise on a scale larger than the individual farm. 

 

 

CONCLUSIONS 

 

This paper develops a model for establishing green co-operatives drawing on evidence 

from a survey of Dutch ECs.  In the Netherlands, ECs have become a valuable 

instrument for environmental management.  They bring together diverse groups to 

identify and deliver win-win solutions to environmental problems; their particular 

contribution is to implement management options that address environmental 

problems related to the scale of the problem (whether that is a catchment or 

landscape) rather than individually, on a farm-by-farm basis. 
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There appear no substantial reasons why ECs or like organisations could not deliver 

similar benefits elsewhere given that many of the environmental issues confronting 

Dutch farmers are also faced by farmers across Europe and around the globe.  Land 

managers, conservationists and government agencies need to recognise the mis-match 

between the scale of many environmental problems and the typical farm.  If farmers 

believe that collective action could improve their lot, then forming ECs would be a 

positive step towards constructive engagement, business development and 

environmental enhancement.  Once the benefits of bringing together the different 

groups to develop and successfully deliver new projects has been demonstrated, the 

Dutch example suggests that governments/environmental agencies might make 

available additional, tailored support.  As the benefits of membership grow, other 

groups will form. 

 

This paper has shown that the barrier to establishing EC-like organisations can be 

overcome by a small group of farmers if they have a shared interest and are united by 

a key project or challenge.  Coalescing into voluntary groups will help safeguard their 

interests whilst helping to address some of the environmental problems not easily 

managed by the statutory process. 
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Abstract 
 
The Sustainable Livelihoods Approach (SLA), a conceptual framework that aims to 

reduce poverty, is applied to understanding the role of fish farming in the Mymensingh area of 
north-central Bangladesh. The study used the SLA framework as an analytical tool to identify 
ways to advance the livelihoods of fish farmers. The analysis shows how, fish farmers can 
achieve sustainable livelihoods through access to a range of livelihood assets. Fish farming 
potentially provides higher economic returns and social benefits. However, lack of resources, 
vulnerability and poor institutional support are identified as constraints to long-term 
sustainability.  
 
Keywords: Sustainable livelihoods, fish, farmers, Bangladesh 

 
 

1. Introduction 
 
In spite of steps to reduce poverty over the last three decades, Bangladesh remains one of 

the world’s poorest and least developed countries. Bangladesh is a densely populated country 
with 140 million people in 144,000 km2 area. Within the overall agro-based economy of the 
country, fish production is crucial for livelihoods, income and food supply. Around 400,000 ha 
of freshwater ponds/ditches and more than 900,000 households are involved in aquaculture 
(ADB, 2005). Aquaculture and fisheries is currently one of the most important sectors of the 
national economy, accounting for 5% of gross domestic product and 6% of export earnings. The 
total fish production in Bangladesh in 2006 was estimated at 2.32 million tons, of which 0.89 
million tons (38%) were obtained from inland aquaculture, 0.96 million tons (41%) from inland 
capture fisheries and 0.48 million tons (21%) from marine fisheries (DOF, 2007). 

  
The main production systems for freshwater aquaculture in Bangladesh are extensive and 

semi-intensive pond polyculture of Indian and Chinese major carps which account for 80% of the 
total freshwater aquaculture production. The remaining 20% are mainly from catfish, tilapia, 
small indigenous species (SIS) of fish and rice fish farming (ADB, 2005). There are 260 species 
of freshwater fish in Bangladesh of which 143 species (55%) have been classified as SIS (Mazid 
and Kohinoor, 2003). SIS are species attaining a maximum length of 25 cm (Felts et al., 1996). 
In the past, SIS were regarded as weed fish and eradicated from ponds using pesticides (Wahab, 
2003). However, recently SIS have been cultured with carp. With the increasing demand for fish 
and the decline in capture fish production, SIS farming in Bangladesh is becoming more 
intensive (Ahmed et al., 2007). A current focus is on promoting viable SIS farming with carp for 
local food supply and to increase the income of poor farmers. SIS can be integrated into existing 
carp culture without negative effects (Roos, 2001; Roos et al., 2003). 
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This study seeks to understand how carp-SIS production has led to poverty reduction. 

The aim of this paper is to illustrate how the principles underlying the Sustainable Livelihoods 
Approach (SLA) (DFID, 1999) are applied to support the development of carp-SIS farming in 
rural Bangladesh. This study suggests that use of the livelihoods framework as a diagnostic tool 
can help bring a full understanding of farmer’s adaptive strategies into the policy arena, and the 
SLA principles can then be applied in using this knowledge for development. 

 
 

2. Methodology 
 
2.1. Study area 
 

The study was undertaken in Trishal sub-district of the Mymensingh district in north-
central Bangladesh (Figure 1). Trishal was selected for this study as it is an important area for 
fish farming due to the availability of fish fry, favourable resources and climatic conditions, such 
as the availability of ponds and low lying agricultural land, warm climate, fertile soil, and cheap 
and abundant labour. In addition, farmers in this area received training on fish farming with the 
help of Mymensingh Aquaculture Extension Project (MAEP), funded by Danish International 
Development Assistance (DANIDA). As a result, there has been a dramatic increase in fish 
production over the last several years. 
 

 
 

Figure 1. Map of Bangladesh showing the study area 
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2.2. Data collection methods 
 

A combination of the following participatory, qualitative and quantitative methods was 
used for primary data collection. Data were collected for nine months from April to December 
2006. 
 
i) Questionnaire interviews 

Questionnaire interviews with fish farmers were preceded by preparation and testing of 
the questionnaire, use of statistical procedures to determine the sample size and sampling 
method, and the use of enumerators to fill in questionnaires. The pre-survey activities included 
reconnaissance for the pilot survey, revision of survey instruments and preparation of the 
sampling frame. Farmers were selected using stratified random sampling based on production 
systems, such as extensive, semi-intensive and intensive. Extensive farming typically employs 
slightly modified versions of traditional methods called low-density and low-input systems. 
Semi-intensive operations employ intermediate levels of stocking and other inputs. The intensive 
production system is characterised by relatively high stocking and high inputs (Shang and 
Tisdell, 1997; Shang et al., 1998). A total of 150 farmers, 50 in each farming system, were 
interviewed at their houses and/or farm sites. The interviews, lasting about two hours, focused on 
fish production systems, productivity, farming constraints, production costs and returns, 
livelihood assets of the respondents, vulnerability concerns and livelihood outcomes. 
 
ii) Participatory Rural Appraisal (PRA) 

PRA is a group of methods to collect information in a participatory fashion from rural 
communities (Chambers, 1992). The advantage of PRA over other methods is that it allows 
wider community participation, therefore the information collected is likely to be more accurate 
(Chambers, 1994; Nabasa et al., 1995; Townsley, 1996; Villareal, 2004). For this study the PRA 
tool - Focus Group Discussion (FGD) was conducted with fish farmers and associated groups, 
such as fry traders, fish traders, day laborers including women and children. FGD was used to 
get an overview of particular issues such as existing fish farming systems, fish marketing and the 
socio-economic condition of farmers. A total of 25 FGD sessions were conducted where each 
group consisted of 6 to 12 persons (total 230) and duration was approximately two hours.  
 
iii) Cross-check interviews with key informants 

A key informant is someone with special knowledge on a particular topic. Key 
informants are expected to be able to answer questions about the knowledge and behavior of 
others, and about the operations of the broader systems. Cross-check interviews were conducted 
with District and Sub-district Fisheries Officers, researchers, relevant non-government 
organisation (NGO) workers and project staff. Where information was found to be contradictory, 
further assessment was carried out. A total of 21 key informants were interviewed.   

  
2.3. Data analysis 
 

Data from questionnaire interviews were coded and entered into a database system using 
Microsoft Excel software. A statistical method – SPSS (Statistical Package for Social Science) 
was used to analyse the data, producing descriptive statistics. Comparisons between different 
farming systems were made by ANOVA F-test and a 2-tailed P<0.05 indicated statistically 
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significant differences. Economic analysis was conducted to determine production costs and 
returns from fish farming (Shang, 1990; Yu et al., 2006). The sustainable livelihoods framework 
was applied to analyse the qualitative and quantitative data.  
 
2.4. Sustainable Livelihoods Approach (SLA) 
 

A livelihood comprises the capabilities, assets and activities needed for a means of living 
(Scoones, 1998). A livelihood is sustainable when it can cope with and recover from stresses and 
shocks, and maintain or enhance its capabilities and assets, both now and in the future, while not 
undermining the natural resource base (DFID, 1999). According to Scoones (1998), five key 
indicators are important for assessing sustainable livelihoods: 1) poverty reduction, 2) well-being 
and capabilities, 3) livelihood adaptation, 4) vulnerability and resilience, and 5) natural resource 
base sustainability.  

 
The SLA is prominent in recent development programs that aim to reduce poverty and 

vulnerability in communities engaged in small-scale aquaculture and fisheries (Edwards et al., 
2002; Neiland and Bene, 2004). It is increasingly being used by many development agencies and 
NGOs to achieve a better understanding of natural resource management systems (Allison and 
Horemans, 2006). The livelihoods approach seeks to improve rural development policy and 
practice by recognising the seasonal and cyclical complexity of livelihood strategies (Carney, 
2002; Allison and Ellis, 2001). It embraces a wider approach to people’s livelihoods by looking 
beyond income generating activities in which people engage (Chambers and Conway, 1992; 
Farrington et al., 1999; Shankland, 2000). 

 
The sustainable livelihoods framework helps in thinking holistically about the things that 

poor might be very vulnerable to, the assets and resources that help them thrive and survive, and 
the policies and institutions that impact on their livelihoods (DFID, 1999). Figure 2 shows the 
sustainable livelihoods framework and its various factors, which constrain or enhance livelihood 
opportunities and show how they relate to each other. The framework provides a way of thinking 
through the different influences (constraints and opportunities) on livelihoods, and ensuring that 
important factors are not neglected (Ashley and Carney, 1999). The framework shows how, in 
differing contexts, sustainable livelihoods are achieved through access to a range of livelihood 
assets which are combined in the pursuit of different livelihood strategies. Central to the 
framework is the analysis of the range of formal and informal organisational and institutional 
factors that influence sustainable livelihood outcomes. 
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Figure 2. The sustainable livelihoods framework (source: DFID, 1999) 

 
 
3. Results and Discussion 
 
3.1. Livelihood strategies of fish farming 
 

The livelihoods of a large number of small and marginal farmers are associated with fish 
farming in the study area. The peak fish farming season is from April to December, a culture 
period of around nine months. Fish fry are stocked in April to June and harvested primarily from 
October to December. Culture period is limited to one crop annually. The average pond size was 
0.22 ha (Table I). The highest average pond size was in intensive farming (0.32 ha) followed by 
semi-intensive (0.23 ha) and extensive (0.11 ha). There was a significant difference (P<0.05) in 
pond size between the different farming systems. 

  
A range of hatchery-produced carp species were cultured in ponds. Farmers stocked 

Indian major carp such as catla (Catla catla), rohu (Labeo rohita), mrigal (Cirrhinus cirrhosus), 
and exotic carp: silver carp (Hypophthalmichthys molitrix), grass carp (Ctenopharyngodon 
idella) and common carp (Cyprinus carpio). The average size of fingerlings was 5.36 cm in 
length and 11.8 gms in weight. Farmers did not attempt to stock any specific ratio of different 
carp species. The highest average stocking density was in intensive farming (11,641 per ha) 
followed by semi-intensive (8178 per ha) and extensive (5924 per ha).  

 
Farmers also produced SIS with carp in their ponds. Farmers stocked wild SIS rather than 

hatchery produced stock as production of hatchery is limited. SIS were stocked from natural 
sources, such as old perennial ponds, floodplains and rice fields. The most common SIS are: 
mola (Amblypharyngodon mola), puti (Puntius sophore), koi (Anabas testudineus), shing 
(Heteropneustes fossilis), magur (Clarias batrachus), etc. The average annual stocking density of 

Vulnerability 
concerns 
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SIS was 19,671 per ha, ranging from 15,127 in extensive farming to 19,831 in semi-intensive 
and 24,056 in intensive farming (Table I). There was a significant difference (P<0.05) in 
stocking densities between different farming systems. 

 
A variety of feeds were used in fish production. Extensive farmers generally employed 

supplementary diets consisting of a mixture of locally available feed ingredients such as rice 
bran, wheat bran and oil cake. Intensive farmers depended on commercially manufactured 
pelleted feeds while the semi-intensive category refers to a feeding system of farm-made 
aquafeed comprising rice bran, wheat bran, oil cake, fish meal, flour, dried fish, oyster shell, salt 
and vitamins. The most common feeding frequency in extensive farming system was once per 
day, while all intensive and 62% of semi-intensive farmers reported twice per day feeding. The 
average annual feeding rate was 4283 kg/ha, ranging from 2919 kg/ha in extensive farming to 
3827 kg/ha in semi-intensive and 6103 kg/ha in intensive farming (Table I). 

 
Farmers used fertilisers mainly in the form of cow dung, urea and triple super phosphate 

(TSP) at varying rates. The purpose of using fertilizers in the ponds was to increase the 
production of natural feeds (phytoplankton, zooplankton), thereby increasing fish production. 
The use of cow dung is widespread due to being relatively cheap and available in the study area. 
All intensive and semi-intensive farmers used fertilisers for fish farming. However, only 35% of 
extensive farmers used fertiliser due to lack of technical knowledge and poor economic returns. 
There was a significant difference (P<0.05) in fertiliser rates between different farming systems. 

 
Table I. Inputs and outputs of fish farming by different production systems 

 
Farming systems 

Extensive Semi-
intensive 

Intensive 
All categories Input and output 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD 
Farm size (ha) 0.11 ± 0.07 0.23 ± 0.09 0.32 ± 0.12 0.22 ± 0.09 
Stocking (quantity/ha/year)     
          Carp 5924 ± 973 8178 ± 1069 11,641 ± 1228 8581 ± 1185 
          SIS 15,127 ± 

2,517 
19,831 ± 

3,843 
24,056 ± 

3,292 
19,671 ± 3233

Feeding (kg/ha/year) 2919 ± 481 3827 ± 662 6103 ± 945 4283 ± 694 
Fertilisation (kg/ha/year)     
          Cow dung 734 ± 164 832 ± 203 968 ± 254 845 ± 213 
          Urea - 216 ± 69 278 ± 117 247 ± 89 
          TSP - 203 ± 49 231 ± 67 217 ± 56 
Fish yield (kg/ha/year)     
          Carp 1249 ± 311 1923 ± 557 3359 ± 924 2177 ± 593 
          SIS 325 ± 76 418 ± 91 539 ± 103 427 ± 89 

SD: standard deviation 
 
Regardless of farming systems, the average annual yield of carp and SIS were estimated 

at 2177 and 427 kg/ha, respectively (Table I). There was a significant difference (P<0.05) in fish 
yields between different farming systems with a higher mean value in intensive systems followed 
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by semi-intensive and extensive. This is mainly due to a combination of larger ponds and higher 
inputs of fish seed, feed and fertiliser. A number of interdependent factors also affected growth 
rate and productivity of fish, including environmental factors, water quality and other aspects of 
pond management. 

   
The farming constraints reported by respondents included high production costs, 

inadequate supply of SIS fry, water pollution, poor water quality, theft and poisoning of ponds. 
According to the survey, 55% of respondents overall identified high production costs as their 
most important constraint, ranging from 64% in extensive farming to 54% in semi-intensive and 
48% in intensive (Table II). Costs of fish farming were reported to have increased significantly 
in recent years as a result of increased costs of seed, feed, fertilisers and wage rates. Inadequate 
and costly finance can therefore be a major constraint to expansion of fish farming. Twenty-four 
percent of respondents identified an inadequate supply of SIS fry.  Only 16% and 5% of farmers 
respectively noted poor quality of feed and lack of technical knowledge to be their most 
important constraint. 

 
Table II. Key constraints in fish farming for different farming systems 

 
Farming systems 

Extensive Semi-intensive Intensive 
All 

categories 
Constraints 

n = 50 n = 50 n = 50 n = 150 
High production costs 32 (64%) 27 (54%) 24 (48%) 83 (55%) 
Inadequate supply of fry 9 (18%) 12 (24%) 15 (30%) 36 (24%) 
Poor quality of feed 4 (8%) 9 (18%) 11 (22%) 24 (16%) 
Lack of technical knowledge 5 (10%) 2 (4%) 0 (0%) 7 (5%) 

n: sample size of farmers 
   

3.2. Fish marketing 
 

Around 80% of harvested fish are transported to the district markets in Mymensingh, 20-
30 km from the study area. The rest (20%) of the under-sized fish are sold to urban and rural 
markets in Trishal. The average farm-gate prices of carp and SIS were US$1.08 and 1.69 kg-1, 
respectively. Fish prices depend on size, weight, quality, seasonality, supply and demand, and 
distance to markets. Despite substantial improvements in roading particularly in peri-urban areas, 
remote villages still face an accessibility problem, which in turn affects the quality and price of 
fish. Heavy rains often destroy the muddy roads in villages making them eventually inaccessible 
for the rickshaws, vans and motorised vehicles to carry fish to the markets. This leads to high 
transport costs and hence low profit margins. In addition to these problems, farmers are in a 
particularly weak position in relation to intermediaries. 

 
A large number of rural poor including women and children operate in the fish marketing 

chain as intermediaries, day labourers and transporters. The market chain from farmers to 
consumers encompasses mainly primary, secondary and retail markets, involving local agents, 
suppliers, wholesalers and retailers (Figure 3). Plastic containers are commonly used for 
containing the fish during transport. Fish are traded whole, un-gutted and fresh without 
processing apart from sorting and icing. 
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Figure 3. Fish marketing systems from producers to consumers 
 

3.3. Economics of fish farming 
 

Table III shows that total annual costs of fish farming over all sample farmers averaged 
US$1486 per ha, ranging from US$1034 in extensive farming to US$1495 in semi-intensive and 
US$1934 in intensive farming. There was a significant difference (P<0.05) in total costs between 
different farming systems. Regardless of farm category, the average annual variable costs and 
fixed costs were US$1172 (79%) and US$314 (21%) per ha, respectively. Among the variable 
costs, feed dominated all other costs representing 42% of total costs, varying from 40% in 
extensive farming to 41% in semi-intensive and 43% in intensive farming. Under fixed costs, the 
average annual depreciation cost (i.e. water pump, nets and feed machines), interest on operating 
capital and land use cost or lease money were estimated at US$38, US$151 and US$126 per ha, 
respectively. 
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Table III. Average production costs and returns of fish farming 
 

Farming systems Cost and return  
(US$/ha/year) Extensive  Semi-

intensive 
Intensive 

All categories 

Variable costs (VC)     
    Seed (carp and SIS) 223 (21%) 341(23%) 429 (22%) 331 (22%) 
    Feed 409 (40%) 612 (41%) 837 (43%) 619 (42%) 
    Fertilizer 32 (3%) 56 (4%) 84 (5%) 57 (4%) 
    Labour (family and 
hired) 

102 (10%) 136 (9%) 153 (8%) 130 (9%) 

    Harvesting and 
marketing 

29 (3%) 35 (2%) 42 (2%) 35 (2%) 

    Sub-total 795 (77%) 1180 (79%) 1545 (80%) 1172 (79%) 
Fixed costs (FC)     
    Depreciation1 21 (2%) 38 (3%) 54 (3%) 38 (3%) 
    Interest2 99 (9%) 151 (10%) 203 (10%) 151 (10%) 
    Land use cost3 119 (12%) 126 (8%) 132 (7%) 126 (8%) 
    Sub-total 239 (23%) 315 (21%) 389 (20%) 314 (21%) 
Total costs (TC=VC+FC)     1034 (100%) 1495 (100%) 1934 (100%) 1486 (100%) 
Gross revenue4 (GR)     
    Carp 1349 (71%) 2076 (75%) 3628(80%) 2351 (76%) 
    SIS 549 (29%) 706 (25%) 911 (20%) 722 (24%) 
    Total 1898 (100%) 2782 (100%) 4539 (100%) 3073 (100%) 
Net return (NR=GR-TC) 864 1,287 2,605 1,587 
Benefit-cost ratio 
(BCR=GR/TC) 

1.83 1.86 2.34 2.06 

Parentheses indicate as a percent of total 
1 (purchase price - salvage value) / economic life 
2 Interest on operating capital at 15% per annum 
3 Valuation of land at its rental price 
4 Productivity x farm-gate price 

 
The average annual gross revenue was estimated at US$3073 per ha, varying from 

US$1898 in extensive farming to US$2782 in semi-intensive and US$4539 in intensive farming 
(Table III). The highest average gross revenue was reported by intensive farmers due to 
relatively high production, whilst the lowest was found for extensive farmers due to relatively 
low production. Despite higher production costs per ha, the average annual net return was 
highest in intensive farming at US$2,605 per ha, compared with semi-intensive (US$1,287 per 
ha) and extensive farming (US$864 per ha). There was a significant difference (P<0.05) in net 
return between the different farming systems. 
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A benefit-cost ratio (BCR) or profitability index of one means that the operation is at 
break-even position. The BCR values were 1.83, 1.86 and 2.34 for extensive, semi-intensive and 
intensive farms, respectively (Table III). The findings showed the extensive farms recovering 
US$1.83 per US$1 of investment while semi-intensive and intensive farms generate returns of 
US$1.86 and US$2.34, respectively. 
 

3.4. Livelihood assets of fish farmers 
 
 People require a range of assets to achieve positive livelihood outcomes (Scoones, 1998). 
Different combinations and components of capital assets are required for farmers to engage in 
fish production. The presence or absence of various components of capital assets can facilitate or 
hinder, respectively, the likelihood of success. The sustainable livelihoods framework draws 
attention to five types of capital upon which farmers’ livelihood depends. 
 
i) Human capital  

Human capital represents the skills, knowledge, ability to work and good health that 
enable people to pursue their livelihood strategies and achieve their livelihood objectives (DFID, 
1999). Fish farming practice has developed as an indigenous technology and farmers have built 
up skills through their own knowledge. Farmers interviewed had an average of 12.3 years of 
experience in fish farming (Table IV). Amongst the surveyed group of fish farmers, the reported 
illiteracy rate was 33%. Most farmers were quite young, with an average age estimated at 39 
years ranging from 26 to 58. The average family size was estimated at 5.8 members, and almost 
all members over 12 years were engaged in income generating activities such as fish farming, 
fish marketing, agriculture, homestead gardening and poultry rearing. 

 
ii) Natural capital 

Natural capital in the form of land, water, wild fry and wider environmental goods are 
critical for farmers in fish production. Small ponds, water and natural resources have been used 
for fish production. Farmers relied on rainfall, ground water and sometimes canal water for fish 
farming. Rapid population growth in fish farming communities has accelerated natural capital 
depletion that has affected fish production. As noted earlier SIS culture is fully dependent on 
wild fry and large-scale collection of SIS fry is likely to affect the production of wild fish.  

 
iii) Financial capital  

Financial capital refers to incomes, savings and credit. Fish culture has the potential to 
generate considerable amounts of financial capital, on average an annual net return of US$1587 
per ha. The average annual farmer’s income was estimated at US$408 (Table IV). Farmers spent 
most of their incomes on basic items (food, housing, clothing, medication), marriage of their 
sons and daughters, dowry payments and fish farming. Although most of the respondents (71%) 
used their own money for fish farming, 29% received loans from NGOs, moneylenders and 
banks. The Grameen Bank, a specialized bank providing micro credits that was awarded the 
Nobel Peace Prize for 2006, is active in several villages in fish farming areas. However, due to 
lack of education farmers often go to moneylenders and pay high interest rates of 10% monthly 
(i.e. 120% yearly). The average amount of credit received by a farmer was estimated at US$106 
per year from all sources. 
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Table IV. Key components of farmers’ livelihood assets by production systems 
 

Farming systems Livelihood assets 
Extensive Semi-

intensive 
Intensive 

All 
categories 

Age of farmers (years) 41 38 39 39 
Literacy rate (%) 18 36 44 33 
Family size (persons) 6.4 5.8 5.2 5.8 
Fish farming experience (years) 10 12 15 12.3 
Income from fish farming 
(US$/farmer/year) 

95 296 834 408 

Credit received by farmers (%) 42 30 14 29 
Own tube-well facilities (%) 8 16 44 23 
Electricity facilities (%) 4 12 28 15 
Received training on fish farming (%) 18 34 56 36 

 
iv) Physical capital 

Transport, road, market, electricity, water supply, sanitary and health facilities are the 
physical capital of fish farming that enable people to pursue their livelihood strategies.  
However, the study found that farmers were often disadvantaged due to poor physical capital. 
Fish farming households faced severe health and sanitary problems with no medical facilities, 
and people often suffered from diarrhea, cholera and lack of nutrition. Although all households 
used tube-wells for drinking water, only 23% had their own tube-well (Table IV), the rest using 
government tube-wells, or those belonging to schools or neighbors. Electricity supply is limited 
despite the work of the rural electrification board and only 15% of farmers had electricity. Lack 
of electricity supply meant risk of losses through poaching of fish and poisoning of ponds. These 
incidents were reported to be significant in the study area. 
 
v) Social capital 
 Social capital in the form of networks, cultural norms and other social attributes have 
significantly helped in exchanging experiences, sharing of knowledge and cooperation among 
rural households (Fine, 1999; Stirrat, 2004). However, lack of social capital has affected the 
livelihood of farmers. According to the survey, only 36% of farmers received training on fish 
culture from the MAEP, Department of Fisheries and various NGOs. Other farmers stated that 
neighbours, relatives and friends who had received training were the main source of technical 
assistance. Nevertheless, most respondents who got training reported that it was not good enough 
for them to raise fish with confidence. 
 
3.5. Vulnerabilities 
 
 The vulnerability concerns refers to: i) shocks, ii) adverse trends and iii) unfavourable 
seasonal patterns that can affect the livelihood of fish farmers (Table V). All these can have 
major impacts on capital assets of households and individuals, and consequently on their abilities 
to generate incomes. The key attribute of them is that they are not susceptible to control by the 
fish farmers themselves, at least in the short term. It is therefore important to identify means by 
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which negative effects can be minimized – including building greater resilience and improving 
overall livelihood security. 

  
i) Shocks 
 Shocks in the form of floods or droughts in fish farming communities can destroy assets. 
Other natural disasters (heavy rains and cyclones) can also have significant impacts on natural 
resources or environmental sustainability on which a farmer’s livelihood heavily relies. Illness of 
farmers, diseases in fish and poor harvests are all shocks and make fish cultivation hazardous. 
Poor farmers are especially vulnerable as shocks can force them to liquidate assets. 
 
Table V. Common shocks, trends and seasonality faced by farmers 

 
Farming systems Vulnerability concerns 

Extensive  Semi-intensive Intensive 
Shocks    
          Flood + + + + + + + + + 
          Drought + - - 
          Illness of farmers + + + + + + 
          Disease of fish +  + + + 
Trends    
          Increasing population + + + + + + + + + 
          Political trends including governance + + + + + + 
          Resource trends through social conflicts + + + + + + 
          Environmental changes + + + + + + 
Seasonality       
          Of production + + + + + + 
          Of prices of fish + + + + 
          Of employment opportunities + + + + + 
          Shortage of food + +  +  - 

+, ++, +++: mild to strong impacts 
-: no impact 
 
ii) Trends 
 Fish farmers’ livelihoods can be made more or less vulnerable depending on long-term 
trends. Environmental changes, political conflicts and increasing population may aggravate the 
problem of meager incomes. Growing populations within fish farming communities can 
contribute to a reduction in individual access to natural resources. As poor farmers’ access to 
local natural resources declines, they are forced to use more less sustainable resources. 
  
iii) Seasonality 
 Various types of seasonal stress emerge in fish production systems. Seasonal shifts in fish 
farming are one of the greatest and most enduring sources of hardship for poor farmers. Fish 
farming communities with predominantly natural resource-based livelihoods are subject to 
seasonal cycles of stress. Seasonal employment opportunities such as fry trading, fish harvesting 
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and marketing, and day laboring all affect livelihoods of poor people. These people rarely have 
protection against seasonal stress periods due to lack of alternative sources of income. 
 
 3.6. Transforming structures and processes 
 

Transforming structures and processes are the institutions, organisations, policies and 
legislation that shape livelihoods. The institutions and their policies have a profound influence on 
access to assets (DFID, 1999). Understanding institutional processes allows the identification of 
barriers and opportunities to sustainable livelihoods. An absence of appropriate structures and 
processes is a major constraint to the development of fish farming in rural Bangladesh. The study 
found several major transforming structures and processes that can facilitate the generation of 
desirable outcomes from the fish production systems (Table VI). Appropriate policies, legal 
instruments and enforcement can remove constraints to the development of fish farming. Poor 
farmers have limited resources at their disposal, and innovative approaches are required to build 
capital. Government agencies, NGOs and the private sector can provide technical support to poor 
farmers. Private and public institutions can catalyse and facilitate aquaculture sector 
development. However, these institutions have not played much of a role in the development of 
the industry in general. Thus, lack of institutional and administrative help, poor infrastructure 
and inadequate extension services – all have affected livelihoods of fish farmers and associated 
groups. 

  
Table VI. Components of transforming structures and processes to the development of fish 
farming 
 

Component Example 
1. Policies i.   Pertinent government policies (technical support) 
 ii.  Rules and regulations for sustainable aquaculture  
 iii. Environmental protection (control pollution and diseases) 
2. Institutions i.   Roles of government agencies, research institutions and NGOs 
    ii.  Roles of private institutions (hatcheries, feed industries) 
 iii. Public and private partnership (research initiatives, entrepreneurship  

     development, fish marketing) 
3. Service and facilities i.   Extension services and training facilities 
 ii.  Credit facilities 
 iii. Infrastructure development (communication, roads, markets) 
4. Social culture i.   Conflict prevention (poisoning ponds, poaching fish, dowry payments) 
 ii.  Minimise power relation (poor farmers, rich farmers, moneylenders) 
5. Labor market i.   On-farm employment opportunities through intensification and  

     diversification of production systems 
 ii. Off-farm employment opportunities (hatcheries, feed industries, fish  

     processing and marketing) 
 
 

ISSN 1816-2495  Page 14 of 18 
www.ifmaonline.org 



Journal of International Farm Management Vol.4. No.4 - February 2009 

ISSN 1816-2495  Page 15 of 18 
www.ifmaonline.org 

3.7. Livelihood outcomes 
 

Transforming structures and processes directly influence livelihood strategies as well as 
livelihood outcomes. Livelihood resources, institutions and organisations, and vulnerabilities are 
key determinants of livelihood outcomes in fish farming (Figure 4). Livelihood outcomes can be 
thought of as the inverse of poverty. The eradication of poverty depends on equitable access to 
resources. In spite of poor resources, livelihood outcomes for fish farming are positive. The 
survey found that 87% of farmers have improved their social and economic conditions through 
fish production. The highest percentage of positive response was from intensive farms (98%) 
followed by semi-intensive (88%) and extensive (76%). There was a significant difference 
(P<0.05) in farmers improved circumstances between different farming systems.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 4. A schematic diagram of livelihood outcomes in fish farming 
 
The study confirmed that fish farming has brought about social and economic benefits. 

Farmers’ improved socio-economic conditions can be described on the basis of qualitative 
indicators. These included increased food consumption and social status, improved housing 
facilities, child education, health and sanitary facilities. The study showed that farmers have 
broadly improved their standards of living, purchasing power, choice, and ability as an economic 
sector. Most households agreed that as a result of fish farming, their food and fish consumption 
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had increased. They had benefited from greater cash income and anticipated that they would 
continue to benefit from fish farming in the future. 

   
It was evident that intensive farmers who had large ponds and used high inputs made 

good profits due to high production, while extensive farmers who had small ponds and few 
inputs made lower profits, but 24% of farmers had not improved their profits. Semi-intensive 
farmers with medium sized ponds made adequate profits, but for 12% of farmers their profits 
were unchanged or had deteriorated. These disadvantaged farmers had incomes that left them 
vulnerable. Most of these less successful farmers explained that due to lack of technical 
knowledge, floods, poaching of fish and poisoning of ponds were the principal reasons for their 
disadvantaged situation. 

 
   
4. Conclusions 
 
 The study shows that all farmers made a profit from fish production. The gross revenue, 
net return and BCR for the different farming systems are relatively sound from an economic 
perspective. The study confirmed that most farmers have improved their socio-economic 
conditions through fish production which plays an important role in increasing income, food 
production and employment opportunities. Results show that intensive farmers have benefited 
the most and extensive farmers the least. While the potential benefits are great, high production 
costs, insufficient supply of fish fry, lack of credit facilities and inadequate technical assistance 
are constraints to the sustainability of fish farming. Moreover, poor livelihood assets, 
vulnerabilities and weak transforming structures and processes are identified as constraints for 
sustainable livelihoods of farmers and associated groups. It is therefore necessary to provide 
institutional, organisational, and government support for sustainable fish farming. 
  
 Input services also need strengthening. Although many SIS are self-generating species, 
the present reliance on wild fry limits further expansion of carp-SIS farming and puts pressure on 
the local environment. The availability of SIS fry has been declining due to destruction of their 
natural breeding grounds through human encroachment and environmental degradation (Mazid 
and Kohinoor, 2003). It is therefore necessary to explore the possibility of developing SIS 
hatcheries to reduce wild fry exploitation and increase wild production. In addition, the 
development of low-cost quality feed is essential to improve farmer’s profit margins. 
 

The provision of low-interest credit would help to reduce the risks for small and marginal 
farmers. Farmers require credit at low interest rates from the government and national banks. 
This is particularly the case for extensive farmers so that they can shift from extensive to semi-
intensive farming systems. Better training and extension services would also help to improve 
profitability and reduce risks. Farmer training and extension activities are relatively low cost 
methods of increasing production efficiency (ADB, 2005). 
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Abstract 
 

With the Mid-Term Review (MTR) of the Common Agricultural Policy (CAP), the specific 

“milk premium” and the “special premium” for fattening cattle have been changed into Single 

Farm Payments. In this paper, we explore the impact of this reform on dairy farms in one 

French region (Nord Pas de Calais). The response of different types of dairy farms to the CAP-

MTR is measured using a farm model approach and ex-ante simulations for three types of 

farms: grassland farms, specialized dairy farms and mixed farms. Two main results are 

analyzed: the changes in outputs and in the dual value of milk quotas and land. Implementation 

of the CAP-MTR would lessen the opportunity for cattle fattening in the three farm types, and 

cereals would become more competitive. As expected, the reform would decrease the dual 

value of the milk quotas, but the effect on the dual value of land would not be uniform across 

systems. For specialized and mixed farms, land value would increase with the reform. In the 

long run, this measure may affect the allocation of production factors among dairy farms, and 

particularly land across dairy systems which are dominant in the region. 
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Introduction 

 Like other European milk producers, the livelihood of around 6 000 dairy farmers from 

the Nord-Pas-de-Calais region (France) depends on the Common Agricultural Policy (CAP) 

and on the subsidies linked to production (6 % of the European budget). Until 1995, the milk 

price was heavily supported through a minimum price for butter and milk powder. The CAP-

MTR has modified these rules: part of this support is now directly distributed to farmers in 

proportion to their quota size (35.5 €/ton from 2006 onwards) to compensate for a 25 % 

decrease in the institutional price of butter and a 15 % decrease in the price of milk powder. In 

the Nord-Pas-de-Calais 59 % of the milk produced is transformed into industrial products, 

whose prices are strongly dependent upon European policy. In addition to these price 

decreases, dairy farmers are also confronted with the partial decoupling of CAP direct 

payments on arable crops and bovine animals now integrated into a Single Farm Payment 

(SFP). The milk subsidy is entirely decoupled and farmers are no longer required to produce in 

order to receive this decoupled subsidy. In addition, the total amount of direct subsidies is 

modulated and farmers also have to deal with new cross-compliance rules concerning the 

environment, public safety and animal welfare in order to receive the decoupled premium. 

 

 In the Nord-Pas-de-Calais, dairy farms represent 1/3rd of all farms. The dairy production 

systems are varied: mixed crop-livestock farms, grazing dairy farms, specialized dairy farms. 

In the Nord-Pas-de-Calais, 2/3rd of the dairy farmers are also crop producers, who are 

considering ceasing as bovine producers to specialize in crops, without losing the benefits of 

the decoupled subsidies. After implementation of CAP-MTR in France, intensive specialized 

and mixed crop-dairy farms receive higher SFPs than extensive grazing dairy farms because of 

higher references linked to crop areas declared in 2002. Most dairy farms comprise both crop 

and forage areas, which can easily be converted into commercial cropping or into urban or 

industrial areas. In this context, and considering the projected milk price decrease expected 

from CAP-MTR, livestock farmers are questioning their farm management choices. Is it better 

to substitute crops for grassland (with the same level of decoupled subsidy)? Considering the 

various areas in Nord Pas de Calais (according to different climatic and soil contexts, and to the 

proximity of urban areas), it is clear that the choice between permanent pasture and crops is 

more or less realistic. But the intensification of dairy supply in some areas also risks inducing 

environmental degradation (in vulnerable areas), which are denounced by the new CAP 

(Oglethorpe, 2005).  
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 This CAP-MTR is applied in the French dairy quota framework. In France, dairy quotas 

are not tradable. They are linked with the land and can be traded or rented, in certain 

conditions, within the land market. So, in France there is a land market for both types of land: 

with and without dairy quotas.  In addition, the land market is regulated by public organizations 

that can redirect land exchanges, and especially land sold with dairy quotas in order to favor 

specific farmers according to regional priorities. Public intervention is especially used to favor 

the entry of young farmers into agriculture or to develop the activities of small farms. In this 

framework, it is impossible to observe the effect of a single policy change on the dairy quota 

market, nor the effect of such policy on the land market since it is influenced by national or 

regional public intervention. Observed land prices can’t be totally coherent with shadow prices 

resulting from partial equilibrium models since such public intervention is not accounted for in 

these models. But the relative changes in shadow prices of land and dairy quotas before and 

after reform can be estimated ex ante with the farm level model.  

 

 In this context, the aim of this paper is to analyze the effects of the 2003 CAP-MTR on 

three kinds of typical dairy farms in the Nord Pas de Calais Region. A farm level mathematical 

programming model is employed to assess the effects of the reform on factor allocation and on 

the optimal output choices for farmers including the implications for their incomes. Farm-level 

models have limitations in relation to the global agricultural supply, but they are built at a scale 

which permits technical approaches to the production function and that enables the relationship 

between technical and environmental processes to be depicted (Flichman Jacquet 2003, Janssen 

and Van Ittersum 2007, Heckelei and Britz, 2005). At this scale, we can also  show the changes 

in the pressure on natural resources, and particularly, on land. The specificity of this approach 

is to depict the complexity of production functions of dairy farms and also to account for 

environmental issues linked with the technical patterns (Crosson et al., 2006; Veysset et al.. 

2005; Revell and Oglethorpe, 2003, FAPRI Ireland 2000, Kleinhanss et al.. 2002, Ridier and 

Jacquet, 2002, Colman, 2002).  

 

 Using this approach, the relative profitability of the three farms types after the 

implementation of CAP-MTR can also be assessed through the stress on both land and quota 

values, which can be determined through their shadow prices.  
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 The model’s assumptions are presented in the first section of the paper. The farm-level 

model is then calibrated according to the three different farm types (section 2). After that, two 

policy scenarios are tested (2008 with and without CAP-MTR) and the results are presented 

and discussed in the third section of the paper.  

 

1- The dairy farm model  

 

 A farm level deterministic static model is built to represent the main dairy farm systems 

of the Nord-Pas-de-Calais region. The mathematical programming method is based on the 

conventional assumption of maximizing annual net margin.  

 

The objective function 

 

 The planning horizon is one period (one year) . The objective function is based on net 

margins i.e. the quantity of sales S in crops c (wheat, maize, sugar beet), and animals a, 

quantities of milk sold (calculated by multiplying milk productivity per cow ym(a) by the 

number of cows kept Kept(a)) minus variable costs w per hectare of crops X(c) , forages X(f) or 

per animal N(a) and fixed costs FC (renting of land, cost of machinery, provision for 

depreciation of farm equipment), pricem is the price of milk. Another variable cost is from 

animal feeds not provided by the farm (bought forage B(f), bought cereals B(c)). 

 

 Concerning the different livestock direct subsidies before 2006, two kinds of premiums 

are distinguished: slaughter premiums (slaughprem(a)) and other premiums; (prem i(a)), which 

depend on stocking density conditionality. The subsidies for arable crops areas are (prem(c)). 

In order to take conditionality into account, binary variables are introduced (BINi). After 2006, 

the new support scheme (partial decoupled payments in France) is introduced with both a 

single farm payment (SinglePayment) per eligible area (ELLAND) and a mean regional set-

aside single payment (Setaside Payment) (equation 1)1. The total direct payments is modulated 

(Modu), meaning that 5% is withdrawn above a threshold of 5000€. The set-aside constraint 

appears when the crop area exceeds a certain threshold (around 15 ha for the Nord-Pas-de-

Calais region). In this case the farmer has to set aside part of his crop area. A binary variable 

BIN is introduced to represent this alternative (equations 2 and 3). If the crop area is over the 

                                                 
1 Details of the calculation of this single payment are developed later on. 
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threshold, i.e. BIN=0, then, at least 10% of the crop area is set aside. If the crop area is under 

this threshold (BIN=1), then there is no compulsory set-aside.  
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Equation (1) 

 

BINthresholdcropsXBIN
c

 )(  

Equation (2) 


c

cropsXBINsetasideXBIN )(1.0)1()()1(  

Equation (3) 

 

 Concerning livestock payments under stocking density compliance, before 2006, two 

stocking density (SD) thresholds have been introduced. If the density is less than 2 Livestock 

Units (LU) per hectare each bovine male receives a Special Premium for Male Cattle (SPMC) 

of 149.5 €. If the density is less than 1.4 LU per hectare, each livestock unit supported receives 

an additional extensification premium of 40 €. The alternative between both density thresholds 

is introduced by way of a binary variable (BIN) (equation 4).  

 

 

SDaBINaN
a

 )()(  

Equation (4) 
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Activities  

 Dairy farmers can sell three outputs: milk, beef and cereals. Cereals can be sold outside 
the farm or utilized as forage and both outputs compete for land use. 
 
 In the model, there are 19 activities for cattle and 15 for crops and pasture. These 

activities correspond to different outputs associated with a range of technical processes 

corresponding to various levels of intensification.  

 

 For example, cows can be fed with more or less maize or grass. In so doing, the 

consequences of the reform can be assessed in terms of land use intensity. Male calves can be 

sold before fattening, or can be fattened into bull-calves with two types of rations producing 

different weights. The choice between selling or keeping calves to grow them into bulls 

depends on market conditions and farm building availability. Animals can be fed with either 

grown and stored crops or with bought crops. 

 

 Input-output coefficients for each activity are calculated from data provided by expert 

sources (livestock and accounting network of the Institut de l’élevage in Nord-Pas-de-Calais, 

Institut de l’élevage, 2003):  

 Feed rations for each bovine category for the different forages and the corresponding 

milk and meat yields and costs per animal; in the model, three levels of milk yield have 

been used (5,000; 6,500 and 7,000 litres/cow). In the simulation scenarios, it is assumed 

that milk yield increases per cow between 2003 and 2008 (+50 litres per cow per year). 

 Crop, forage and grassland: input needs, and corresponding yields and costs per hectare. 

For wheat, maize and pasture, two levels of yield have been employed according to 

agronomical potentials and intensification levels. 

 Fixed costs. 

 

Constraints presentation 

 
 Breeding constraints define the balance between the different herd classes (cows, calves 

and bull-calves). Numbers are determined by the breeding cycle (index of fertility and 

mortality, sex ratio), assuming that the replacement heifers are exclusively provided by the 

farm herd. 
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 In an annual planning perspective, land and building capacity are limited. The land 

resource is divided into two categories: arable (Arland) and non-arable land (Nonarland). Non-

arable land cannot be ploughed (permanent pasture) (equation 5). The proportion of non-arable 

land to total land (Land) is an exogenous parameter j which varies according to the type of 

farm j and its location (equation 6). 

 

NonarlandArlandcX
C

 )(  (Equation 5)

LandNonarland j    (Equation 6)

 

 The CAP regulations for dairy, crops and sugar beet provide additional constraints on 

the production function. Quotas can limit both milk and sugar beet supply. The quota system 

for dairying fixes an exogenous upper limit for the global milk supply from each farm, based 

on historical references called here Milkquo (equation 7). The sugar beet system consists of 

three types of quotas (A, B, C) linked to three decreasing prices. Only quota C is not supported 

by the CAP and sold at the world price. In the model, this system is simplified; a single quota 

constraint is employed representing the sum of quotas A and B, called here Sugarquo, with a 

mean price (equation 8). There is no sugar beet supplied under quota C in the model. 

 

MilkquoayaKept
a

m  )()(  (Equation 7)

 
Sb

SugarquoSbySbX )()(  (Equation 8)

With X(Sb) : areas in Sugar beet, y(Sb): Sugar beet yield per hectare 

 

After 2006 a fraction of the coupled premiums is decoupled and transferred into a Single Farm 

Payment (SFP). In this analysis, this payment includes:  

 75% of the crop compensatory payments 

 100% of the special premium for male cattle 

 60% of the slaughter premiums 

 100% of the dairy premium  

 100% of the extensification premium 

  

 A decoupled payment for set-aside area is also introduced, whose amount is specific to 

each region, depending on historical yields (404 €/ha in Nord-Pas-de-Calais). 
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 The Single Payment doesn’t include the specific supplementary payment for proteins. 

This and the other CAP subsidies, which are not decoupled, keep the same eligibility rules as 

before.  

 

 The modulation of direct payments is considered through a systematic 5% (see the term 

Modu in equation 1) decrease of the total amount of CAP subsidies (see equations 2 to 4). 

 

2- Case study of the Nord Pas de Calais dairy farms 

 

Three dairy farm types in Nord-Pas-de-Calais 

The technical data in the model is sourced from agronomical references for the three types of 

Nord-Pas-de-Calais region dairy farms: specialized dairy systems, grazing systems and mixed 

crop-livestock systems (table 1). Some of these farm types reflect different physical 

characteristics (notably soil and climate) but they differ in terms of outputs mix.  

 In grazing systems (“grazing”), the maize area is less than 10% of the total forage 

area. These farms represent 9% of the dairy farms of the Nord-Pas-de-Calais region2 

and are located in the eastern and western parts of the region. This type is determined 

by exogenous factors. Grazing farms are located in pasture areas of the Nord-Pas-de-

Calais, where arable crops can only be sown with difficulty. Moreover, the conversion 

towards arable farming has been getting increasingly difficult since 2003 because the 

EU requires each member state to maintain a minimum area of permanent pasture. 

Thus, in the “grazing” farm type, there is no arable land available and the intensification 

level for pasture is lower than in the two other types and, it is impossible to improve the 

level of intensification given the natural conditions. Consequently, the milk yield per 

cow remains low (under 5 000 litres/cow) compared to the other farm types which is a 

consequence of livestock feeding regimes with a low input of maize and cereals. 

 In specialized dairy systems (“specialized”), more than 70% of the area is dedicated 

to forage (grassland and maize). These farmers can either sell calves or fatten bulls. 

They represent 25% of the region’s dairy farms and are mainly located in the 

intermediate areas of the region, where the agronomic potential is low. 

 Mixed crop-livestock systems (“mixed”), have a mean area of 3 ha of sugar beet 

quota. The forage area is less than 70% of the total area and maize constitutes more 
                                                 
2 Source: French general agricultural survey “RGA”, 2000 
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than 10% of the forage area. The crop area frequently includes sugar beet, wheat, barley 

and peas. These farmers also can either sell calves or fatten bulls. These farms 

constitute 66% of the region’s dairy farms and are mainly located in the central part of 

the region.  

 

 Some “specialized” systems can, through extensification, become “grazing” systems 

but the contrary is not possible. The “specialized” and the “mixed” farms are located in areas 

with the same soil and climatic conditions, and can move from one to the other according to 

changes in relative prices and to the availability of sugar beet quota.  

 

 The three farm types chosen here are a simplification of the dairy farm systems in Nord 

Pas de Calais. It is not assumed here that after CAP-MTR any different or innovative system 

will appear. What can be expected is that the proportion of farms in the different systems may 

change.  

 

 Table 1: The three main dairy systems in Nord-Pas-de-Calais. 

 Grazing Specialized Mixed 

Main characteristics    

Milk Quota (litres) 210 500 238 000 260 000 

milk yield (litres /cow) 5 263 6 611 7 027 

Cows (number)  40 36 37 

Total agricultural area (ha) 44.0 55.0 60.0 

Annual labor units 2 2 2 

Gross farm income (€) 27 791 38 577 45 911 

Cropping plan (ha)    

Wheat1 (type 80 quintals /ha)   17.0 

Wheat 2(type 70 quintals /ha)  5.2  

Barley (type 80 quintals /ha)   8.1 

Maize1 (type 11,5 tons /ha)   12.0 

Maize2 (type 10 tons /ha)  12.5  

Peas (type 110 quintals/ha)   4.0 

Sugar Beets   3.0 

Set aside area  1.0 2.2 

Grassland for Pasture 25.7 24.0 11.2 

Grassland for Pasture+hay 18.2 12.3 2.5 

Source: Institut de l’Elevage Nord-Picardie, 2003 
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Price and Policy assumptions 

 In this context, farmers are price takers and price hypotheses are given by the general 

equilibrium model analysis (Gohin, 2006). The baseline situation depicts prices and CAP 

hypotheses for the 2003 period. To analyze the effect of the CAP reform, we consider two 

scenarios in order to compare the projected situation in 2008, both with and without application 

of the mid-term review reform. The structural change (land and quota size increases) is 

exogenous. It is assumed that from 2003 to 2008 the trend towards increased mean farm size is 

the same as in the past, i.e. around +20% of extra-land in the three systems. A 1.5% increase 

per year in the milk quota is assumed, which is relevant considering the actual farm structural 

adjustment trend (Butault, Delame, 2006). 

 Scenario 1 – 2008 without CAP reform: in the first scenario, the prices of cereals and 

sugar beet decrease (-5% and –15% respectively), while the prices of bovine meat and 

milk, along with the CAP subsidy scheme, remains the same as in 2003. For other 

products (peas) prices remain at 2003 levels (Table 2).  

 Scenario 2 – 2008 with reform: in this scenario, output prices are decreased in the 

same way as in scenario 1 and the CAP subsidy scheme is changed to integrate the 

effect of CAP-MTR reform:  

- Milk price decrease (15 %) associated with a new dairy premium. 

- 1.5% milk quota increase 

- The remaining part of coupled payment (table 3),  

- Single Farm Payment (SFP), including the decoupled payment combined 

with set-aside,  

- The modulation principle (5%) (Table 4).  

The conditionality measures are not integrated in either scenario.  
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 Table 2: Price of the main agricultural goods in Nord-Pas de Calais in 2003 and 
assumptions for 2008. 

 
 Wheat 

(€/tonnes) 
Barley 

(€/t) 
Peas 
(€/t) 

Sugar Beet 
(€/t) 

Milk 
(€/l) 

Baseline 2003 95 90 110 39.6 0.31 

2008 Assumptions – scenario 1  90 85 110 33.7 0.31 

2008 Assumptions – scenario 2 90 85 110 33.7 0.22 

Source: Institut de l’Elevage, 2003 

 

 Table 3: Assumptions concerning coupled payments.  

Coupled premiums Baseline 2003 and Scenario 1 Scenario 2 (2008) 

Cereals  404 €/ha 101 €/ha 

Set-aside  404 €/ha 0 

Supplementary for proteins 54 €/ha 54 €/ha 

Slaughter 80 €/head 32 €/ head 

Supplementary for slaughter 18.29 €/ head 0 

Special pr. For Male Cattle 149.50 €/ head 0 

Extensification premium 40 €/ head 0 

Source: Institut de l’Elevage,2003 
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 Table 4: Single Farm Payment (SFP) amount and modulation in Nord-Pas de 
Calais according to farm type. 

 
 Set-Aside SFP SFP  

Farm type Quantity 
(ha) 

Amount 
per ha 

Quantity 
(ha) 

Amount 
per ha 

Total amount 
of SFP 

Modulation 
(5%) 

 

Grazing 0 404 €/ha 44 237 €/ha 10 440 € - 386 € 

Specialized 1 404 €/ha 54 365 €/ha 20 139 € - 893 € 

Mixed 2.2 404 €/ha 54.8 409 €/ha 23 301 € - 1 151 € 

Source: Institut de l’Elevage,2003 

 

The model evaluation  

 

 The model is calibrated to represent the average situation for the three main dairy farm 

types (reference to 2003 situation). Thus, it is important to ensure that the calibrated model 

provides an accurate simulation of current farming activity for the representative farm types. 

The key variables of interest in the validation process are: scale of the various farm activities 

(number of animals, percentage of crops and livestock, percentage of forage area to total area, 

etc.), income from all activities and total farm income.   

 

 The model provides two sets of results: i) the primal solution: main characteristics of 

the farm (level of the output variables: areas, number of animals, quantities of goods sold…). 

ii) The dual solution: dual values of the limited production factors (land, quota). These values 

change with movement in relative prices and/or when the factors’ availability changes. They 

reveal the rental value of land and quota, i.e. the opportunity from increasing the land area or 

quota size. 

 

 The primal solution 

 For the grazing farm, soil and climate limits the share of arable land in the total area. 

Accordingly, with the  absence of maize in the feeding ration, milk productivity remains low. 

The farm modeled, considering the technical limits, is very close to the observed one (table 5). 
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 For the “specialized” farm type, the maximum yield is 70 quintals/ha for wheat and 

10 tons3/ha for forage maize. There is no sugar beet quota available. Thus, the main activities 

are dairying with bull-fattening. The milk yield is under 7,000 litres/cow due to limited 

genetics. Considering these constraints the model provides a solution very close to the observed 

farm (Table 5). 

 

 For the “mixed” farms in the region, the model predicts some bull-fattening (Table 5). 

In reality, due to labor constraints, higher cereal areas (+8 ha) would be preferred to bull-

fattening. Since the model result is consistent with the technical capacities of dairy farm 

systems in this region, it is kept as the baseline farm. 

 

 Table 5: Main differences between real farm types and modeled farms 
characteristics (baseline). 

 Grazing farm Specialized farm Mixed farm 
 Observed   Modeled Observed  Modeled Observed  Modeled 

Number of Cows  40 0 36 0 37 0 

Cropping plan (ha)       

Wheat1 (type 80 q /ha)     17.0 -5 

Wheat 2(type 70 q /ha)   5.2 +3,4   

Barley (type 80 q /ha)     8.1 -2,3 

Maize1 (type 11,5 tons /ha)     12.0 -3 

Maize2 (type 10 tons /ha)   12.5 12.1  +3.6 

Peas (type 110 q/ha)     4 -1,1 

Grassland for Pasture 25.7 0 24.0 -1,9 11.2 +4,7 

Grassland for Pasture+hay 18.2 +0,2 12.3 -1,5 2.5 +3,2 

 

The dual solution 

In the region, within each farm-type, there is variability in dairy quota and land areas. 

The dual value determines the worth of additional land and/or quota. In order to test the 

sensitivity of the model to the land and quota size assumptions, the dual values of both are 

assessed for a range around the mean value for each. In this sensitivity analysis, milk quota 

varies between 150 000 and 300 000 litres per farm. It is important to note that labor is not 

considered as a constraint (the farm size, land and quota are assumed to increase with constant 

labor availability). 

 

                                                 
3 dry matter 
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  Table 6: Dual value of quota and agricultural area in the different farm types. 

 Grazing Specialized Mixed 

Milk Quota (litres) 210 500 238 000 260 000 

Total agricultural area (ha) 44.0 55.0 60.0 

Agricultural area dual value (€/ha) 342 333 238 

Quota dual value (€/liter) 0.10 0.15 0.16 

 

 

 Quota dual: For the “grazing” type, if the quota is under 170 000 litres, the dual value 

demonstrates a strong opportunity to increase the milk production but when the quota increases 

to more than 238 000 litres, the dual value is zero because the quota cannot be fulfilled, given 

the limited Total Agricultural Area (44 ha, exclusively pasture) and the milk production 

capacity (fixed costs). For the “specialized” and “mixed” types, the dual values of milk quota 

are very close (table 6). The “mixed” type has a slightly higher dual value since the milk 

productivity capacity is higher (7 000 l/cow compared with 6 500 l/cow) in accordance with a 

higher intensification level. 

 

 Land dual: the “grazing” type farm, located in grazing areas (arable crops not possible) 

has the highest dual value (342 €/ha until 58 ha). However, grazing activities in mixed-crop 

areas have a negative opportunity cost since they do not appear in the solution of “specialized” 

and “mixed farm” models. So this high opportunity cost of land in grazing areas only applies to 

those areas and cannot be compared to arable areas. If grazing farmers want to increase their 

milk quota at the margin, they need to acquire more land. This explains the high opportunity 

cost for those farms. But given their milk quota (210 500 l) there is no point in increasing the 

land area above 58 ha. This is not the case for the two other systems, where the land dual value 

over 70 ha is positive. 

 

 The dual value for “specialized” (333€/ha) is higher than that for “mixed” (238€/ha) 

which explains the higher land availability in mixed farms compared to specialized ones (60ha 

versus 55ha). It is also explained by the decreasing marginal cost of land when that increases in 

the absence of economies of scale. 

 

 The sensitivity analysis shows the potential structural growth of the different farm types 

considering the technology and natural resource constraints (availability of arable area or not). 
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This growth is limited for grazing systems due to physical reasons (notably soil capacities) 

while it is important for both specialized and mixed farms. Thus, in the case of opportunities to 

buy additional quota only the “specialized” and the “mixed” systems have a real possibility of 

increasing milk production through intensification. 

 

3- Effects of policy scenarios  

 The scenarios (2008 without and with the reform) can influence, in different ways, the 

net margin and output choices. These changes are analyzed by the primal optimization solution 

for each farm-type and each scenario. Changes to dual land and quota values will then be 

presented.  

 

 A weak impact on the farms’ income and on the outputs combination 

 

 The net margin (in euros) increases in 2008 compared to 2003 for the three farm types 

and for each scenario, (with or without reform). This is due to the structural change 

assumption: the continued increase in the total agricultural area, accompanied by the rise in 

milk quota between 2003 and 2008. But, comparing the results of the two scenarios, it is clear 

that the impact of reform on the net margin is negative. With the 15 % milk price decrease, the 

difference between the net margins, both with and without the reform, is particularly large in 

the “specialized” and “grazing” systems. The observed income changes in the different farm 

types are consistent with their initial level of specialization, considering that technological 

change is a uniform increase in dairy productivity observed in all systems.  

 

 Decoupling does not induce real changes from the initial situation in the terms of 

cropping plan. Nevertheless, a key feature of the reform is the evolution of the bull fattening 

activity in the dairy systems in accordance with the decoupling of the “bull premium”. The 

results on this specific point are contrasted. This decoupling leads to a decrease in this activity 

in mixed farms only. Consequently, a substitution occurs between forage areas and arable areas 

dedicated to the cash crops4.  

 

 Finally, following the reform, farmers can receive the decoupled fraction of the 

subsidies without producing. In our framework, the changes in their production choices are 
                                                 
4 A sensitivity analysis on milk price has been done.  It shows that the decrease in bull fattening is unchanged if 
the milk price decrease is lower (-10%) or grower (+20%). So, the changes observed in the bull fattening activity  
result from a direct effect of the decoupling of specific bull fattening premium. 
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marginal (mainly due to the basic assumptions of the model, particularly as non-agricultural 

uses are not proposed in the model) but they show important results. The decoupling of the 

special premium for bull calves decreases bull calf fattening and induces a substitution between 

sales of bovine males and cereals. This incentive should be reinforced, in the mixed system, by 

the observed increase in cereal prices during the second semester of 2007. The reduction in 

beef finishing operation has also been shown with similar models and simulations in the UK 

(Revell and Oglethorpe, 2003). 

 

 The impact of the CAP-MTR on land dual values 

 

 The main consequence of the CAP-MTR policy reform is the change in relative prices 

among the different outputs traditionally supplied by dairy farms, which impacts on land and 

dairy quota shadow prices.  

 

 The reform changes the dual values of land for all dairy farms in comparison with the 

baseline scenario and with changes without reform. In 2003, both grazing and specialized 

systems had high dual land values but this was lower in mixed farms. In 2008, without reform, 

assuming a mean structural change in each farm type of 20% increase in quota plus land 

dimensions, the hierarchy between the different systems is not modified. However, the 

difference between the specialized and the grazing farms is wider (Figure 1). Specialized farms 

are still encouraged to increase their size, while the interest decreases for grazing farms.  

 

 Conversely, in 2008 with reform, the trend in land dual values is different in the three 

systems (Figure 1). Thus, the reform decreases the land dual value in the grazing farms but 

increases it in the two other farm types. This result is due to different and cumulative effects. 

Firstly, the milk price decrease induces, for all farms, a lower dual value for dairy production 

compared with cereal supply. Unfortunately, in the agronomic context of grazing farms, 

profitable cereal production with large yields is not possible. Secondly, the decoupling of the 

special premium for bull calves, through the reform, diminishes the interest in “meat 

diversification” for all dairy farms. Since in grazing farms, it is the only possible diversification 

apart from milk, the dual value of land is more dramatically reduced. Thirdly, the Single Farm 

Payment is different across farm types since it is calculated on past situations: this also explain 

the different land dual values between farms due to the fact that decoupled payments are linked 

to eligible hectares (table 4: 237 €/ha for grazing, 365 €/ha for specialized, 409 €/ha for mixed).  
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 Figure 1. Land dual value (€ per hectare).  

 

 These results show that in the Nord Pas de Calais region, with returns from the reform, 

specialized farms will have the greatest incentive to acquire land in comparison with other 

systems. Additionally, there is a real risk of land retirement in grazing regions in the absence of 

more lucrative alternatives than dairy production, unless ovine or suckler cows herds are 

enhanced. Those trends are confirmed by the observed land price in the different farming areas 

of the Nord Pas de Calais. In grazing regions like “Thiérache”, the change in the observed non 

arable land price was small between 2004 and 2006 (+15%, similar to the mean rise in land 

price in France, for this period5). This relative stability is consistent  with the simulation we 

made before and after reform (decrease of land dual value). On the contrary, in mixed regions 

like “Termois”, the change in land price between 2004 and 2006 was huge (+103%, Agreste, 

2006) and consistent  with the increase in land dual values simulated with the model.  

 

                                                 
5 In France, the urbanization process contributes to the global increase in rural and agricultural land prices.  
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 Impact of the CAP-MTR on quota dual values 

 

 The milk quota dual values show the opportunity for farms to increase their milk supply 

(Figure 2). Firstly, dual values are positive after the reform for all three farm types: this 

confirms that all farms fulfilled their quota. In comparison with the 2003 baseline, however, the 

milk quota dual values decrease for all farm types. This is a direct effect of the milk price 

decrease and of the quota expansion assumptions which are accompanied by additional fixed 

costs (cost of new farm buildings) which tend to reduce the dual value of quota by circa 0.07€ 

per litre for all farms. The financial ability to enlarge livestock buildings is thus a principal 

issue for future dairy production in this region.  
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 Figure 2 . Milk quota dual value (€ per litre). 

 

 Up until now, comparing the dual values of milk quota across farm types, it appears that 

mixed farms have the highest values after the reform. The relative decrease in quota duals, 

however, is lowest for grazing farms, which are less penalized (in relative terms) by the reform. 

This could mean grazing areas become more competitive in the future for acquisition of quota 

(even if their structural enlargement is limited and the land dual value sharply diminished). 

  

 The difference after reform, between the quota dual values of the specialized and the 

mixed farms, implies that milk supply is slightly less discouraged in mixed systems than in 

specialized ones. These results are consistent with our framework, but other activities such as 
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suckler cows or ovine herds could have been introduced in order to test more precisely the 

extensification of livestock activities. 

 

4- Conclusion 

 

 The impact of the CAP-MTR on the dairy sector in 2008 is tested with a mathematical 

programming model based on three farm types in the Nord Pas de Calais assuming an 

exogenous structural change for all farms between 2003 and 20086. The bovine meat and 

protein crop prices are assumed to be stable during this period, while cereal prices decrease (-

5%). The comparison of two scenarios - with and without reform - shows that the milk 

compensation premium, beginning in 2005, does not compensate for the 15% milk price 

decrease. The farm net margin decrease is, however, compensated in all three cases if the farms 

are enlarged.  

 

 An important issue following the reform is the impact of decoupling the bovine 

premium for bull fattening for meat on dairy farms. The simulations show that bull fattening is 

discouraged only in “mixed systems” while sharply increased (and extensified) in the other 

ones. In comparison with bull fattening, selling cereals is more competitive. Overall, the level 

of farm intensification (notably through livestock stocking density) is not diminished after 

reform. A key finding of our analysis is the prices after the reform, of the dual values for both 

land and dairy quotas according to farm specialization. An important result is that the 

difference in dairy quota rent across different farm types decreases following the reform. This 

result must be considered from the perspective of the disappearance of the European dairy 

quota system because price stability is linked to the continuing existence of dairy and sugar 

beet quotas. On this specific point, the CAP-MTR is a transition towards the phasing out of the 

dairy quota system.  

 

 We do not obtain the same result if we consider the effect of the CAP-MTR on the land 

dual values across different farm types. The CAP-MTR increases the land dual values for 

specialized and mixed farms. It decreases it for the grazing ones, so this reform directly affects 

the position of different farm types on the land market. According to this result, we can expect 

                                                 
6 According to the past, we assume for dairy farms in the region: +4% increase of land and quota availability per 
year. 
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that in France, the relationship between the land market and the manner of transferring Single 

Farm Payments will be a key issue in dairying regions.  
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Abstract 
Western Canadian grain producers are considering diversifying from crop production and 
including forages in their rotations for hay production or livestock grazing.  The addition 
of a livestock enterprise can stabilize farm income as returns from livestock are negative 
or weakly positively correlated with grain and oilseed returns.  This study showed a high 
degree of risk and variability of revenue associated with the addition of forages to a crop 
rotation for livestock grazing, relative to hay production at the scale of this study.  
Revenue from grazed alfalfa exceeded that for hay production but costs were also higher.  
Sources of risk include cattle deaths and costs related to animal care.  The choice between 
cattle or hay production should be based on an analysis of the uncertainty related to 
forage production, management of animal health, and contracted prices; and long-term 
fixed infrastructure costs such as fencing or watering systems. 
 
Introduction 
Western Canadian grain producers have diversified their crop production since 1990 with 
oilseed and pulse crops replacing cereal crops.  However, the level of risk reduction and 
stability of income improved only marginally as most oilseed and pulse crop yields and 
prices are highly positively correlated with those of cereal grains.  The addition of a 
livestock enterprise can diversify the farm operation as returns from livestock are 
negative or weakly positively correlated with grain and oilseed returns.  This study 
addresses farming systems which include alfalfa-grass or straight alfalfa in the crop 
rotation for use in a commercial hay operation or in the backgrounding of steers. 
 
Literature Review 
Alfalfa increases yields of subsequent crops in a rotation where moisture is not a limiting 
factor in annual crop production (Entz et al. 2002).  The ability of alfalfa to fix its own 
nitrogen and its deep root system help in increasing the fertility and tilth of the soil as 
nitrogen is available to subsequent crops and rooting depth increases.  Also, forage crops 
play an increasingly important role in providing critical habitat for many species, 
including migrating waterfowl (Entz et al. 2001). 
 
In a review of alfalfa production in pasture systems Popp et al. (1999) found that when 
pasture utilization is less than 70%, individual animal gains are maximized in a range 
from 107 kg ha-1 on dry land to 1946 kg ha-1 on irrigated pastures. Improved management 
techniques are required to attain the higher level of weight gains.  Renewable resource 
management such as grazing systems can use a threshold policy to maximize production.  
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Costa and Meza (2006) have shown that threshold densities of vegetation combined with 
the proper stocking intensity can lead to a sustainable grazing system.   
 
Zentner et al. (1986) reviewed data from long-term crop rotation studies at Agriculture 
and Agri-Food Canada Research Centres in Indian Head, Scott and Melfort Canada to 
determine the economics of forage-based cropping systems and estimated input costs, net 
returns and variability of income.  Forage based systems had lower costs of production 
than continuous cropping systems but higher costs than wheat-fallow systems.  Income 
variability was lower when forage was included in rotations for 2-3 years in 6-year crop 
rotations.  Whole farm net income tended to be more stable over a range of crop prices 
when forage was included in the crop rotation.  However soil erosion, nitrate leaching 
and the cost of terminating alfalfa have been a major concern.  Zero tillage technology 
combined with chemical termination of alfalfa has been shown to be an effective way of 
limiting the cost and reducing the negative environmental impacts of termination using 
conventional tillage (Bullied et al. 1999). 
 
Perillat et al. (2004) found that grazing had a similar net return to intensive feedlot 
systems.  In the grazing system, productivity was enhanced by fertilizer and barley 
supplements to produce acceptable weight gains in livestock.  These management 
practices tended to increase profitability and reduce risk.  Variability of net return, or risk, 
is a function of management decisions in response to environmental effects on pasture 
production, and the livestock selling price (Perillat et al. 2004).  This variability in net 
return is due to the fall selling price of steers, which is not known at the time of purchase 
unless a contract with a feedlot or meat packer is obtained.     
 
Objectives 
The objective of this study was to evaluate the economic return of a hay or steer 
backgrounding enterprise as part of a rotation with annual crops. 

Materials and Methods  
The Manitoba Zero Tillage Research Association Research Farm is located at Section 31-
12-18 W, 17.6 kilometres north of Brandon.  Relief at the farm is irregular undulating to 
hummocky with variable drainage.  Drainage ranges from well to rapid on the upper 
slopes to very poor in depressed pothole areas.  The research farm is situated within the 
Newdale Plain subsection of the Assiniboine River Plain.  The area primarily consists of 
undulating to hummocky ground moraine characterised by numerous potholes and 
sloughs.  Surface deposits consist of boulder till of mixed materials derived from shale, 
limestone and granite.  The soils of the Newdale association at the study site are 
moderately to strongly calcareous and belong to the fine loamy particle size class.  The 
dominant soil texture on the farm is clay loam (Podolsky et al. 1994). 

The study started in 2001 when all fields were seeded to canola to assess the spatial 
variability of yield and provide information required to delineate boundaries. The crop 
rotations including alfalfa/grass were established in May 2002 with an experimental 
design based on landform and field analysis.  The study was designed with four 16.2 ha 
fields.  All rotations were managed using zero tillage in two replicate fields (Table I). 
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Weeds were controlled with herbicides, and crops were seeded without seedbed 
preparation. In-crop herbicides were applied to all treatments as required using 
recommended methods and rates of application (Crop Protection Guide, Manitoba 
Agriculture, Food and Rural Initiatives 2002-2007).  Seeding rates averaged 134.5, 39.2, 
114.3, and 5.6 kg ha-1 for spring wheat (Triticum aestivum L.), flax (Linum usitatissimum 
L.) oats (Avena sativa L.) and canola (Brassica napus L.), respectively. Alfalfa 
(Medicago sativa L.), orchard grass (Dactylis glomerata L.) and trefoil (Lotus 
corniculatus L.) seeding rates were 4.5, 2.25, and 2.25 kg ha-1, respectively for hay and 
grazing establishment in 2002. In 2004, the hay and grazing plots were established with 
canola under seeded to alfalfa at 10 and 11.2 kg ha-1 for fields 103 and 203, respectively.  
An air drill was used to seed all annual crops under zero tillage and an air disc drill was 
used to direct seed the pasture and hay fields in 2002. 
 

Table I:  Crop Rotations 2001 to 2007 
 Field Numbers 

Year 103 104 203 204 
2001 Canola Canola Canola Canola 
2002 Wheat Alfalfa/Grass Wheat Alfalfa/Grass 
2003 Flax Alfalfa Flax Alfalfa 
2004 Canola / Alfalfaa Alfalfa Canola / Alfalfaa Alfalfa 
2005 Alfalfa Oats Alfalfa Oats 
2006 Alfalfa Flax Alfalfa Flax 
2007 Alfalfa Canola / Alfalfaa Alfalfa Canola / Alfalfaa 

a. Canola under seeded to alfalfa. 
 
Fertilizer nitrogen (N) was applied to all annual crops based on soil analyses, provincial 
soil test recommendations and the expert guidance of the research committee.  Phosphate-
phosphorus (P205-P), and sulphate-sulphur (SO4-S) were applied according to guidelines 
established by the research committee. The majority of nitrogen fertilizer (urea 
ammonium nitrate solution) was dribble banded, with a small amount of N applied with 
the seed as mono ammonium phosphate. Spring wheat received an average of 68.5 kg N 
ha-1, while flax received 70 kg N ha-1, oats 32.5 kg N ha-1 and canola 75 kg N ha-1.  
Phosphorus fertilizer (mono ammonium phosphate) rates averaged 33.6, 33.6 and 29.5, 
kg P ha-1 for spring wheat, oats and canola, respectively.  Flax received no phosphorus. 
Sulphur fertilizer was applied to canola based on soil tests at an average rate of 22.4 kg S 
ha-1. No fertilizer was applied to the alfalfa/grass or alfalfa in both the hayed and the 
grazed systems during the production years. The rate of P2O5 applied to the Canola in 
the year of establishment was increased by 12.4 lbs/hectare to be available for the alfalfa 
in the production years. 

Hay and Grazing Systems 
The crop rotation consisted of annual crops and 3-year forage stands in paddocks, half of 
which were hayed and the rest grazed. The economic analysis in this report was for 2003 
to 2007.  Precipitation was measured with a manual gauge at the research farm after 
rainfall events in 2001, 2003, 2004, 2006 and 2007 (Table II).  Data were not collected at 
the site in 2002 and 2005 due to logistical problems.  Precipitation data for 2002 and 
2005 were recorded at an AAFC field site, 5 km south east of the research farm. 
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The forage-based system was replicated twice with hay and grazing fields in each 
replicate. In 2003 and 2004, the cattle were grazed for 100 and 99 days, respectively in 
two separate replicates, Fields 104 and 204.  The days on pasture for 2005 through 2007 
were 100, 97 and 82, respectively for fields 103 and 203.  The stocking rates were higher 
for Field 204 because the total area was greater than Field 104, and the alfalfa was better 
established (Table III).  The stocking rates for field 203 were higher than for field 103 in 
2005 and 2006 due to deaths in field 103.  Fields were grazed twice in 2003. In 2004, the 
cattle grazed on two replicated pastures, each consisting of six paddocks. The cattle were 
moved every 4-5 days on average, with four grazing periods per paddock.  The rest 
period for paddocks was 20-25 days. In 2005 fields were divided into 6 paddocks and 
cattle were moved every four days with 4 grazing periods each followed by 20 days of re-
growth .  Initially in 2006 the fields were divided into 6 paddocks however, after the first 
2 passes through these paddocks they were divided into 12 paddocks.  The cattle were 
moved every 2 days providing 22 days of re-growth and 4 grazing periods.  In 2007 the 
fields were divided into 12 paddocks.  The cattle were moved every 2 days providing 22 
days of re-growth and 3 grazing periods. 
 

Table II: Annual Growing Season Precipitation (cm) 
   2003 2004 2005a 2006 2007 

 --------------------------------cm--------------------------------------- 
May 2.1 14.9 5.0 4.6 6.7 
June 4.8 4.6 16.7 12.2 8.5 
July 1.5 7.2 7.7 0.8 2.6 
August 1.8 7.6 2.4 5.8 5.4 
Sept 5.2 3.2 1.6 5.6 1.7 
Total 15.4 37.5 33.4 29 24.9 

a. Precipitation data for 2005 are from a AAFC field research site located 5 km south east of the MZTRA 
research farm.  Precipitation is highly correlated between the two sites for other years though monthly 
totals are not the same. 
 

Table III: Stocking Rate   
 Treatment Fields 
 103 104 203 204 
Year Ha/head ha/head ha/head ha/head 
2003  0.55  0.49 
2004  0.41  0.41 
2005 0.44  0.38  
2006 0.40  0.36  
2007 0.33  0.40  

Source: Author’s calculations 
 
Economic Model 
Annual net revenue was used to evaluate the economic performance of the hay enterprise 
and steer-backgrounding, by subtracting production and all input costs from gross 
revenue.  Net revenue was calculated as the revenue remaining above cash costs (i.e., 
seed, fertilizer, chemical, fuel and oil, repairs, crop insurance premium, miscellaneous, 
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machinery rental, land taxes, labour and interest cost on variable inputs), ownership costs 
(depreciation, interest on investment, insurance and housing) for machinery.  The labour 
costs and lifespan of machinery for field operations were calculated from the machinery 
work rate per hectare reported by Saskatchewan Agriculture, Food and Rural 
Revitalization (2002). Machinery costs for the haying operation (baler, mower, bale 
hauler) were based on published rental rates (Manitoba Agriculture Food and Rural 
Initiatives 2006).  All annual inputs were incorporated in the analysis for each enterprise,   
including all pre-plant activities, fertilization, planting, insect and pest control, 
harvesting, storage, and transportation.  

Returns were estimated from average farm-gate prices for alfalfa-brome and alfalfa in 
September – October of the production year and September steer prices (Saskatchewan 
Agriculture and Food; Canfax).  The economic performance of the two diversification 
options was evaluated in regard to costs of production, gross revenue, and net return to 
labour and management. All purchased inputs and machine operations were valued at 
their annual cost levels. No allowance was made for interest costs associated with land 
equity. Fuel, fertilizer and crop protection product prices were obtained from various 
sources (Manitoba Agriculture Food and Rural Initiatives). 
 
Results and Discussion 
Hay Enterprise 
Hay yields for the treatment fields are presented in Table IV.  Hay was harvested twice in 
all years except 2005.  The first cut in 2006 for both treatments was more productive than 
the average of the first cuts of all other years followed by a second cut that was 92% and 
72% larger than the average of the second cuts of other years for fields 103 and 203, 
respectively.  The price of hay over the course of the trials fell from a high of $88.18 
tonne-1 in 2003 to $46.30 tonne-1 in 2006.   Production of hay in 2002 and 2003 was 
reduced due to low precipitation, resulting in higher hay prices in 2003. 
 

Table IV: Alfalfa Hay Yield (kg ha-1) and Price ($ tonne-1) 2003-07a 

  Treatment Fields 
 Priceb 103 104 203 204 
Year $ tonne-1 -------Kg ha-1------ 
2003 88.18  4686  3883 
2004 60.63  4490  5235 
2005 63.93 4508  4585  
2006 46.30 8834  8911  
2007 50.71 4370  4399  

Source: Hay prices from Hay Market Report, Saskatchewan Agriculture and Food; and Manitoba 
Agricultural Yearbook, Manitoba Agriculture, Food and Rural Initiatives. 
a. Two harvests of hay per year except in 2005. 
b. Prices for mixed alfalfa hay for 2003 and 2004 and straight alfalfa hay for 2004-2007. 

 
Net return to management and labour for hay production is presented in Table V.  This 
analysis is based on the assumption that all labour is supplied by management.  Hay 
production in 2006 had the highest net returns to management and labour followed in 
2007 by the lowest returns.  Overall treatments 104 and 204 had the highest returns to 
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management and labour as the price per tonne of hay was $20.76 tonne-1 higher on 
average combined with hay yields that were comparable to 2005 and 2007.   
 
Net return to management, after accounting for all variable and fixed costs, ranged from a 
low of -$0.55 ha-1 for field 203 in 2007 to a high of $186.03 ha-1 for field 104 in 2003. 
 

Table V: Net Return to Management and Labour for Hay Production 
  Grossa Variableb Revenuec Fixedd NRMe Labourf L&Mg 

Year Field -----------------------------------$ per hectare------------------------ 
2003 104 413.24 144.80 268.44 82.41 186.03 23.34 209.37 
 204 342.45 140.83 201.62 82.41 119.21 23.34 142.55 
2004 104 272.23 116.25 155.98 82.41 73.57 23.34 96.91 
 204 317.35 116.25 201.10 82.41 118.69 23.34 142.03 
2005 103 288.18 165.77 122.41 81.01 41.4 23.34 64.74 
 203 293.14 167.93 125.21 81.01 44.2 23.34 67.54 
2006 103 409.02 162.71 246.31 81.01 165.3 23.34 188.64 
 203 412.58 163.93 248.65 81.01 167.64 23.34 190.98 
2007 103 221.6 139.76 81.84 81.01 0.83 26.45 27.28 
 203 223.07 142.61 80.46 81.01 -0.55 26.45 25.9 
  Grossa Variableb Revenuec Fixedd NRMe Labourf L&Mg 

Average -----------------------------------$ per hectare------------------------ 
 104 342.73 130.52 212.21 82.41 129.80 23.34 153.14 
 204 329.90 128.54 201.36 82.41 118.95 23.34 142.29 
 103 306.27 156.08 150.19 81.01 69.18 24.38 93.55 
 203 309.60 158.16 151.44 81.01 70.43 24.38 94.81 

a. Gross revenue equals kilograms of hay times the price of hay. 
b. Variable costs include all labour, seed, fuel, rental of haying equipment and repairs. 
c. Revenue before fixed cost. 
d. Fixed cost of seeding equipment and tractor for haying operations and a land rental charge of 

$77.04 per hectare.  
e. Net return to management. 
f. Labour cost included in the variable costs calculated @ $15 per hour in 2003 to 2006 and $17 per 

hour in 2007. 
g. Return to Labour and Management if management supplies the labour. 

 
Grazing Enterprise 
The May and September weights for summer grazing of steers, average May (input) and 
September (output) steer prices and margins are presented in Table VI.  Fields 104 and 
204 had a wider range of steer weights on average over the trial period.  Steers in 2003 
had the lowest average weight gains while those in field 203 in 2006 had the highest 
weight gain.  The productivity of the mixed alfalfa/orchard grass/trefoil pasture for fields 
104 and 204 as measured in the weight gains of the steers on average ranged from 20-30 
kg ha-1 lower than for the alfalfa fields (103 and 203). Improved efficiency due to 
rotational grazing with decreasing paddock size from 2004 to 2007 could explain part of 
the difference in weight gain from 2003 trials.  The price margin fell in 2004 and 2005 
after the steer market recovered from the discovery of BSE in the summer of 2003.  
However, price margins increased in 2006 and 2007 due to the rising price of corn related 
to the expanding ethanol industry.    
 



Journal of International Farm Management Vol.4. No.4 - February 2009 

ISSN 1816-2495  Page 7 of 10 
www.ifmaonline.org 

 

Table VI: In and Out Steer Weights and Prices 
  May Weight Average May  Sept Price 
  min max range INa OUTb AGc Priced Pricee Marginf 

Year Field Kg Kg Kg Kg Kg Kg $ kg-1 $ kg-1 $ kg-1 
2003g 104 293 417 124 343 420 78 2.69 2.26 0.44 

 204 305 387 82 345 426 81 2.69 2.27 0.41 
2004 104 258 338 79 300 402 102 2.12 1.99 0.13 

 204 230 361 132 297 418 121 2.13 1.94 0.18 
2005 103 268 349 81 315 442 127 2.29 2.20 0.09 

 203 266 371 106 316 441 125 2.34 2.14 0.20 
2006 103 250 323 73 292 421 129 2.68 2.35 0.33 

 203 250 338 88 293 433 140 2.66 2.29 0.37 
2007 103 256 310 54 280 382 102 2.74 2.24 0.51 
 203 243 305 62 273 375 102 2.77 2.26 0.51 
Field Average         
 104 275 377 102 321 411 90 2.41 2.12 0.28 
 204 267 374 107 321 422 101 2.41 2.11 0.30 
 103 258 327 69 296 415 120 2.57 2.26 0.31 
 203 253 338 85 294 416 122 2.59 2.23 0.36 

Source: Author’s calculations using weights from trials and prices from Canfax Alberta Direct Sales Price. 
a. Average weight of steers at the beginning of trials. 
b. Average weight of steers at the end of the trials. 
c. Average gain of the steers in the trial. 
d. Average price paid for the yearling steers for the week ending from the 13th to 19th for the various years. 
e. Average price paid for the steers for the week ending from the 16th to 22nd for the various years. 
f. The difference in the May price from the September price. 
g. Bovine spongiform encephalopathy (BSE) was found in Alberta Canada in the summer of 2003. 
 
Fields with greater average steer weight gains had higher gross returns when compared 
within each year (Table VII).  Furthermore, the fields with higher stocking rates tend to 
have higher returns to management and labour.  The difference between the May input 
cost of steers and the September output price (Price Margin) had less impact on gross 
returns when compared between fields in the same year. However, years with lower price 
margins were considerably more profitable than years with high price margins.    
 
The net return to management from summer grazing steers is presented in Table VII.  
Labour varied considerably from year to year depending on time required to manage 
cattle, and was the largest single variable cost component (Table VIII).  Treatment of 
pink-eye and foot-rot in steers represented the major expenditure in labour costs.  The 
revenue generated from the fields in 2003 and 2007 was less than the variable costs.  On 
average gross income from all fields exceeded variable costs over the trial period.  Return 
to management was negative when all costs and losses from deaths were included for 
2003 and 2007.  On average, return to management was positive for field 203 and 
negative for the other fields.  The net return to management ranged from -$400.10 ha-1 for 
field 104 in 2003 to $251.17 ha-1 for field 204 in 2004.  It is important to note that the 
scale of production influences the results of this study.  For example labour costs are 
likely high given the requirements of the experimental design, low land area and small 
herd size. 
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Table VII: Net Return to Management of Grazing Option  

  Grossa Variableb Revenuec Fixedd  Net e Deathf NRMg Labour L&Mh 

Year Field -----------------------------------$ per hectare----------------------------------------- 
2003 104 59.30 336.70 (277.40) 122.70 (400.10)  (400.10) 193.33 (206.77) 
 204 118.98 336.70 (217.72) 122.70 (340.42)  (340.42) 193.33 (147.08) 
2004 104 589.67 292.24 297.43 122.70 174.73  174.73 148.89 323.62 
 204 666.11 292.24 373.87 122.70 251.17  251.17 148.89 400.06 
2005 103 568.99 308.02 260.98 121.30 139.67 44.04 95.63 142.22 237.85 
 203 531.82 308.02 223.81 121.30 102.50  102.50 142.22 244.73 
2006 103 507.45 334.18 173.27 121.30 51.96 49.91 2.05 153.33 155.39 
 203 597.73 334.18 263.55 121.30 142.24  142.24 153.33 295.58 
2007 103 262.83 297.64 (34.81) 121.30 (156.11)  (156.11) 124.67 (31.45) 
 203 226.52 297.64 (71.12) 121.30 (192.42)  (192.42) 124.67 (67.76) 
  Grossa Variableb Revenuec Fixedd  Net e Deathf NRMg Labour L&Mh 

Average -----------------------------------$ per hectare----------------------------------------- 
 104 324.48 314.47 10.02 122.70 (112.68)  (112.68) 193.33 80.65 
 204 392.54 314.47 78.08 122.70 (44.62)  (44.62) 148.89 104.27 
 103 446.43 313.28 133.14 121.30 11.84 31.32 (19.48) 153.33 133.86 
 203 452.02 313.28 138.74 121.30 17.44  17.44 124.67 142.11 

Source: Author’s calculations. 
a. Returns after the cost of spring steer price have been subtracted. 
b. Variable costs include all labour, veterinary, alfasure, seed, fuel, repairs and mineral costs. 
c. Revenue before fixed cost and death loss. 
d. Fixed cost of permanent fence, temporary fence, corral panels, watering system, seeding and chute 

and a land rental charge of $77.04 per hectare.  
e. Net return to grazing before death loss. 
f. Death loss. 
g. Return to management. 
h. Return to Labour and Management. 

 
Table VIII: Cost of Hay and Grazing Systems  

 
Seed 
Cost 

Fertilizer 
Cost 

Chemical 
Cost 

Labor 
Cost 

Fixed 
Costa 

Repair 
Cost 

Oil& 
Lubrication 
&Fuel Cost 

Other 
Costsb Total Cost 

 -----------------------------------$ per hectare----------------------------------------- 
Grazing 33 0 13 91 139 38 26 137 478 
Just 
Hay 33 0 13 29 95 22 26 28 245 

Source: Author’s calculations. 
a. Fencing and off-watering costs are included in the fixed cost. 
b. Animal care and mineral supplements are included in the other cost. 

 
The opportunity cost of labour either used in grain production activities or off-farm 
employment should be considered in evaluating diversification options.  The hay 
enterprise uses considerably less labour and management while the return to labour and 
management of the grazing operation was low over this period. 
 
Low precipitation in 2003 combined with the pasture management seems to have 
negatively affected grazing returns relative to the haying option.  Drought conditions 
increased the price of hay while the price of cattle tended to be negatively affected as 
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more cattle were marketed.  Consequently, the hay enterprise had a higher per hectare 
return to labour and management for fields 104 and 204 relative to grazing while the 
converse was true for fields 103 and 203. 
 
Conclusions 
This study showed a high degree of risk and livestock revenue variability associated with 
the addition of forages to a crop rotation for livestock grazing, relative to hay production 
on the scale of this study.  However revenue from grazed alfalfa exceeded that for hay 
production but variable costs were higher.  Sources of risk include deaths of cattle and 
costs related to animal care.  In addition the discovery of BSE in the summer of 2003, and 
subsequent disruption to exports of cattle to major markets, has affected the price for all 
categories of cattle.  This effect continued over the course of this study and also affected 
the hay market. The cattle industry was also affected by the increased use of corn and 
feed grains in the ethanol industry, which contributed to lower profitability in 2006 and 
2007.  Therefore, the scope to compare these data with previous studies is limited. Steers 
were not marketed in this study at the optimal marketable weight for two reasons.  First, 
weights of steers going on to pasture varied considerably.  Second, only small number of 
steers were marketed on the same day.  Consequently the return to the grazing systems 
was less than optimal. 
 
Contracted margins for backgrounding steers are important in ensuring profitability.  
However, attaining high rates of gain in the steers on pasture is the most important 
requirement of management.  The quality of the pasture and rate of gain of the animals on 
pasture should be assessed on an ongoing basis to optimize profit by using the best 
management options.  Forage production in fields 104 and 204 was not sufficient to 
achieve profitable rates of gain given market prices.   
 
Diversification of annual cropping systems with cattle or hay production requires the 
producer to assess the relevant markets over the short and long term.  In the short term 
forage production and risk related to the variability of the growing season are important 
factors to consider in selecting management options.  The choice between cattle or hay 
production should be based on an analysis of uncertainty related to forage production, 
management of animal health, and contracted prices; and long-term fixed costs of 
infrastructure such as fencing or watering systems,.   
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Abstract  

This study is an analysis of the challenges posed on farm management by the changes in 

the political, social and economic environment in Zimbabwe as it moves through its land 

revolution era. An extensive review of literature buttressed by interviews with major 

players in the agriculture sector was done on the current challenges facing farming 

businesses. Zimbabwe, a country that was self sufficient in most food crops and which 

played a major role in world exports of tobacco, cotton and beef in the 1980s, is going 

through the most challenging times in its farming. Major reforms have occurred in the 

country’s agriculture since attaining independence in 1980, resulting in a major shift in 

land ownership from the previous white commercial farmers to majority black farmers. 

Regrettably though, the issue of security of land tenure has not been conclusively 

resolved.  Long-term farm management decisions, which form the bedrock of farm 

sustainability and growth, are now difficult to make owing to insecure tenure. Over the 

transition period also, the country has suffered general economic decline, which has 

resulted in a substantial fall in the value of the currency, acute shortages of foreign 

currency, spiralling inflation, and shortage of raw materials and basic commodities. At 

the other extreme, the AIDS epidemic has imposed an enormous cost on the farms and 

institutions due to the diversion of funds to pay for health care and funeral costs, 

employee absenteeism, cost of recruiting and replacing staff and the loss of healthy 

skilled and experienced human resources.  The current scenario on the farm management 

landscape in Zimbabwe is an epitome of what is happening and likely to happen in other 

African countries. This review paper examines the causes of the farm management crisis 

in Zimbabwe. Coming out of it is the need for both the international community and 

governments to create equal opportunities for trade and ensure agricultural commodities 

markets are accessible to all without discrimination and with fair trade terms. Continued 
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education of new farmers on more efficient management will be essential as well as the 

need to tap know how from former commercial farmers to move communal farmers from 

a subsistence way to a commercially orientated focus. HIV/AIDS education and treatment 

should be expanded and extended to all farming communities. Central to everything is the 

incentive that comes with security of tenure which allows farmers to own their land 

resources so that they are able to increase investment. Government should resolve the 

issue of tenure security over land resources to increase investment and stimulate growth 

on farms. African governments are encouraged to take seriously issues of farm 

management, encourage investment and growth in production as this is pivotal to 

attaining of food security. The international community is urged to work towards 

creating trade policies that raise incomes in rural economies in developing countries and 

level agricultural trading terms. 
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1.0 INTRODUCTION 

 

In Zimbabwe, agriculture provides employment and income for 70% of the population, 

together with 60% of the raw materials required by the industrial sector. (UN, 2006). The 

sector earns more than 60% of the country’s total foreign currency earnings annually, 

contributing between 15% and 19% to annual GDP depending on the rainfall pattern 

(Makamure, Muzuwa, and Jowa, 2001). 

 

Since the government launched its fast track land reform programme in 2000, 

Zimbabwe’s economy has gone into freefall (UN, 2006). This has been characterized by 

soaring inflation of 1560% as of January 2007 (Herald, 2007). The combination of erratic 

rainfall, the drop in commercial maize production due to the land reform programme, the 

government monopoly on cereal imports and local trading and the HIV/ AIDS pandemic 

have stripped Zimbabwe of its former status as Southern Africa’s breadbasket. This 

compounded with unequal trade terms with developing countries under the banners of 

bodies such as World Trade Organisation (WTO) and European Union (EU) have 

contributed to the current meltdown in the economy which has crippled the agricultural 

economy.  

 

The period under review stretches from 1995 to the present. The background to this 

period is also described, especially the early 1990s when the country adopted the 

landmark economic reforms prescribed by the Bretton Woods institutions, the World 

Bank and International Monetary Fund (IMF), dubbed the Economic Structural 

Adjustment Programme (SAP). These led to a negative turnaround in the economy which 

was later fuelled by the reforms in the land distribution which followed after 1995, 

bringing the economy to the all-time low where it is today.  
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2.0 METHODOLOGY 

 

An extensive review of literature was done on the current challenges facing farming. The 

review was buttressed by interviews with major players in the agriculture sector, 

including former white farmers, supervisors, new farmers as well as people in 

agribusiness in the “transition period”. The study used both qualitative and quantitative 

analysis of the impact of challenges posed on farm management by the current political, 

social and economic environment in Zimbabwe as it moves through its land revolution 

era. Fieldwork was carried out in October 2006.  

 

 

3.0 FINDINGS 

 

3.1 Land tenure systems and their effects on farm management 

Property rights are fundamental to wealth creation and secure tenures over land allows 

farmers to accumulate wealth, encouraging them to invest in land and to use it in a way 

that enhances sustainability. Throughout Africa there is an urgent need to address tenure 

security and to provide the land users with security which will allow them to own the 

land resources so that they are able to increase investment and demand accountability 

from their politicians and civil servants (Muir- Loreishe, 2005). The dilemma with 

African economies is that land has become a good with more social and political value 

than economic value, such that it fails to be useful in trade and the economy, thereby 

failing to sustain itself. 

 

In an attempt to address the disparities that colonial governments had created in land 

ownership, the government of Zimbabwe set as its objective from independence in 1980 

to resettle indigenous black people. However, because of the constitutional limitations 

(Bratton, 1994), it could not achieve all its objectives, nor adequately solve the legality of 

land transfers, particularly for land acquired in the fast track land reform of 1998-2003. 

As a result, settlements that were created are fraught with controversy as some segments 
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of society question their legality. Lack of clear and concrete tenure on the new 

landholdings puts the incumbent farmer in a difficult situation with regard to decision-

making. Long term decisions which are necessary for farm survival such as irrigation 

development, construction of buildings and specialized plant and, most importantly for 

sub- Saharan Africa, long term fertility recapitalisation measures are difficult to decide 

when the farm owner is not sure whether he will benefit from the investments. As Muir- 

Loreishe points out in The Termite Strategy: 

 

It is difficult to mobilize capital and encourage investment when resources are not 

treated as economic goods but as social or political privileges: 

 

The land redistribution in Zimbabwe resulted in the emergence of two types of 

smallholder farmers, the A1 and A2 farmers, based on size of landholding. In both these 

farming communities, unlike the traditional communal holdings, unclear tenure and lack 

of track record in farming have created barriers to private sector credit provision 

(Mudimu, 2003). Thus, the new Land Acquisition Act in essence repealed the freehold 

tenure system which provided incentives for commercial farmers to make productive use 

of land by investing in yield enhancing and long term capital improvements in their farms 

or use it as collateral for seasonal and long term loans. Whilst the newly promulgated 

Land Acquisition Act (Section 16) empowered black farmers with access to land, there is 

as yet no proper transfer of rights to land to farmers to use it as collateral to acquire the 

necessary inputs for smooth running of farm operations. 

 

Most smallholder farmers who have become the prime producers in Zimbabwe have a 

low marginal propensity to save owing to the difficult macroeconomic situation in the 

country and therefore require external or borrowed finance to kick start their farming 

operations.  Government support through the Central Bank and the Land Bank has not 

only been inadequate for financing long term farm capital requirements, but also has 

almost always fallen short of financing farm current expenditures, which are the prime 

movers for lifting farm productivity. The new farmer is therefore faced with the problem 

of accessing adequate finance for running the farm. Meanwhile, financial institutions are 
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hesitant to provide funding citing high risk and others factors, and are not certain whether 

the farmer will be on the land for a period longer enough to be able to service the loan. 

The result is that the farmer has no capacity to do meaningful and productive farming 

owing to inter alia lack of inputs, lack of working capital, and insecurity on his part to 

start long-term productive programmes.  

 

3.2 Land fragmentation 

Zimbabwe’s farming landscape was dominated by extensive crop and animal production 

(Viljoen, 1991). In pursuance of the land reform goals, in December 2000, Government 

gazetted a Structural Instrument Number 288 of 2000 in which maximum farm sizes were 

prescribed for all agro-ecological regions in the country (Mudimu, 2003). As a 

consequence of this instrument, most farms which had hitherto been operating large units 

were subject to immediate sub-division to comply with maximum farm size regulations, 

as given in Table 1 below:.  

 

Table 1: Maximum farm size for Zimbabwe’s agro ecological zones. 

Agro-ecological zone   Maximum farm size 

 I      250 

 IIa      350 

 IIb      400 

 III      500 

 IV      1500 

 V      2000 

      Source : Mudimu, 2003. 

 

Whilst most farms were subdivided to comply with the statutory requirement, the 

government also went on to resettle people on 3 to 10ha plots with communal grazing, 

increasing the number of people practicing subsistence farming. Changes in the scale of 

production necessitated by farm subdivisions have made some production processes 

uneconomic (Zimbabwe Catholic Bishops Conference, Evangelical Fellowship of 

Zimbabwe and The Zimbabwe Council of Churches, 2006). Equipment and infrastructure 
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that previously had been designed to work productively on large farms became obsolete, 

with some tobacco barns being converted to classrooms. Large tractors and combine 

harvesters are now underutilized, while poles from stock pens are used as firewood.  

Large canals, engines and combines designed to service large farms are now working on 

smaller farms with relatively high maintenance costs. The farmer is therefore left in a 

difficult position, servicing large equipment from a small land investment. 

 

Land fragmentation has also resulted in disputes on the use of common facilities like 

tobacco barns and on water rights where one farmer had been using them before. The 

new independent farmers cannot agree and coordinate on who uses barns first as they 

almost always fail to coordinate and synchronise their plantings and harvesting (Meikles, 

2007: personal communication).  

 

3.3 Government policies and commitment to the farming sector 

The current review examines government policies before and during the transition period. 

An analysis of public sector expenditure patterns in the formative years suggests that the 

government set low priority on investment on agricultural prime-movers, which are the 

engines for agricultural growth (Zimbabwe Government Technical Report, 1994). Real 

investment in Zimbabwe’s agriculture declined from 10 percent per year from 1970 to 

1981 to 6% per year from 1982 to 1986. Although total government expenditure 

increased in real terms in all years throughout the 1980s except in 1984 and 1985, total 

government budget allocated to agriculture declined on average in real terms (Zimbabwe 

Government Technical Report, 1994). Yet, experiences from the rest of the world, in 

particular in the East Asia, whose economies have been expanding significantly, show 

that levels of public sector investment in agricultural development ranged from 20 to 30 

percent for a number of years before the economies could take off.  

 

A review of the period between 1980 and 2000 shows that the Zimbabwean government 

has never been keen on policies to address food security. Strategies were based on 

political reactions to unfolding situations. As stated by Mudimu (2003) on the issue of 

food security:  
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“Zimbabwe has never had a clearly articulated agricultural policy nor one on food 

security until 2002, when it came up with the Zimbabwe Food Security and Strategy for 

presentation at the FAO World Food Summit, 2002. 

 

At the instigation of the Bretton Woods Institutions, in 1991 the government of 

Zimbabwe introduced the Structural Adjustment Programme (SAP). The programme 

among other things liberalised agricultural marketing, advocated a reduction in the 

government’s involvement in direct investment in production, privatization of 

agricultural marketing and transformation of some marketing boards into private entities 

where government has limited shareholding, and liberalised import and export trade on 

some commodities (Makamure, Mazuva and Jowa, 2001). The reforms that were to take 

place in agriculture as a result of the SAP were not only at variance with central 

government’s agenda of resettling people but were also insensitive of the fact that the 

new farmers who would eventually be settled required more support than before. This 

would be needed in infrastructure development, marketing, extension advice, yet the 

government reduced expenditure on agriculture support. The irony of it was that the 

government was going to resettle people without the backup support that was crucial for 

the sustainability of the new settlements. There was therefore no marriage between the 

programme of land redistribution and economic policies meant to support it.  

 

The transition period has been characterized by a decline in all economic fundamentals in 

the country resulting from among other factors trade embargoes by the EU on agricultural 

commodities and a reduction in foreign direct investment. There has been a stunning 

fiscal and monetary policy breakdown in Zimbabwe starting about the end of 1997, with 

inflation at 1560% in January 2007 (Herald, 2007). The downturn in the economy has led 

to major challenges to farm management. Spiralling inflation and shortage of foreign 

currency has cascaded into shortage of materials such as chemicals, spare parts and 

equipment necessary for farms. Shortages of raw materials such as chemicals and 

fertilizers have become serious impediments to the smooth running of farming 

operations.  
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3.4 Institutionalised Marketing Impediments 

The period under review saw government reverting to the repressive policies common 

during the colonial times. As the food deficit reached precarious levels, in July 2001 the 

government promulgated a new grain marketing policy, the Statutory Instrument No 

235A of July 16, 2001 intended to address the maize shortage and build up stocks 

(Mudimu, 2001). The instrument stipulated that maize, wheat and their milled products 

were controlled commodities, and the Grain Marketing Board (GMB) was the sole buyer 

and seller of maize and wheat. These grain marketing controls, fixed prices combined 

with late payment by the GMB in a highly inflationary environment have severely 

reduced realisations by grain producers.  

 

Institutionalised monopoly by national marketing organizations which often are not 

expedient in disbursing funds to farmers cripple their liquidity management due to the 

long wait  for payment. Unreliable and controlled markets have also been central to the 

problem of farm management in Africa and more particularly for Zimbabwe during the 

“transition period”. Exportable crops have also been experiencing low returns as a result 

of indirect taxing of products through exchange rate overvaluation, as well as from an 

export tax on oilseeds which cut off the positive influence of higher international prices 

(Zimbabwe Bishops Conference, et al, 2006). The farmer is challenged as his/her 

profitability does not depend on market forces but on the prices set by government, which 

are always lower than the real costs of production (considering the inflationary 

environment).  

 

The cartel system of marketing, a remnant of the pre-reform scenario dominated by white 

commercial farmers in the production and marketing of high valued crops such as 

tobacco and flowers and the post- reform’s reluctance to dismantle it, has made it 

difficult for the new farmers to penetrate international markets. The new farmer is limited 

in his choice of crops by his inability to penetrate the international market for high valued 

crops such as flowers. Coupled with this is the distorted international agricultural trade 

environment which creates artificial impediments for developing country farmers. 
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Zimbabwe is a signatory of the World Trade Organization (WTO) and other regional and 

bilateral trade agreements. Although the country has an obligation to follow the statutes 

of these bodies, like other African countries rampant unfair trade terms have always been 

a major challenge to the Zimbabwean farmer. Recently, the Doha round of trade 

negotiations gave very little to Sub-Saharan Africa in terms of levelling of the playing 

field between the powerful West and the developing countries (Scheepers, 2006), leaving 

farmers at the mercy of highly competitive and subsidized products from developed 

countries. 

 

3.5 HIV/AIDS and Labour Shortages on Farm Management. 

According to recent data from FAO, AIDS has claimed the lives of about 7 million 

agricultural workers to date and could kill an additional 16 million (up to 26% of the 

agricultural labour force) in Sub-Saharan Africa by 2020. The Zimbabwe Demographic 

and Health Survey shows also that 18.1% of sexually active adults are infected with HIV 

(UN, 2006). FAO estimated that Zimbabwe lost 9.6% of its agricultural labour force by 

2000 because of AIDS (Mudimu, 2003). The AIDS epidemic has thus imposed an 

enormous cost on the farms and institutions due to diversion of funds from investment to 

health care, funeral costs, absenteeism, cost of recruiting and replacing staff, loss of 

skilled labour and reduction of productivity due to loss of experienced human resources 

(FAO, 1998).  

 

The increased morbidity and mortality of the staff of formal institutions as a result of the 

HIV/ AIDS impact is weakening institutional capacities through loss of skilled and 

unskilled staff, including experienced staff at all levels. Extension services have been 

affected as staff are increasingly being emasculated by the AIDS pandemic (UN, 2006). 

This is likely to cascade into low farm level productivity as the new crop of farmers who 

most need extension advice are failing to get the best from the relevant departments 

owing to staff turnover. At the farm level, labour intensive operations will be abandoned 

in favour of labour extensive operations while specialised farming will be abandoned as 

skilled  staff are lost. 
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The photograph below shows an overripe crop of tobacco almost abandoned because of 

unavailability of labour. The causes of labour shortages in the view of a farm manager 

are: 

 

“a combination of low wages shunned by workers, liberalization of the 

economy which has made people to be self employed and most importantly 

the disease”. 

 

 
    Insert: Photograph taken on 15/02/07, Nyazura 

Fig 1 : Overripe tobacco crop 

 

In the smallholder sector, the loss of household heads due to HIV related diseases has 

resulted in the emergence of child-headed households. These households have serious 

problems accessing credit from lending institutions as the household head is a minor. 

HIV / AIDS has had a devastating impact on smallholder farming as the able bodied have 

either been affected or are taking care of the affected. According to a survey conducted 
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by the Zimbabwe Farmers Union in 1997, agricultural output in communal areas declined 

by nearly 50% in households affected by AIDS compared to the ones not affected (UN, 

2006). AIDS can insidiously erode people’s morale, weakening their confidence in the 

future, further harming productivity and undermining their willingness to save and invest 

(Bereford, 2001).Where leaders becomes sick and pass away there is a lack of continuity 

or even breakdown of the initiatives they were spearheading.  

 

4.0 CONCLUSIONS AND RECOMMENDATIONS 

 

This review is a synthesis of the numerous challenges faced by farmers in Zimbabwe as 

the country moves through its land revolution era, herein referred to as the transition 

period. It suggests possible interventions that government, civilian society and the 

international community can take to return Zimbabwe farming to its status of yesteryears. 

Other African governments are encouraged to take a leaf from the experiences of 

Zimbabwe to strengthen their policy formulation and implementation for sustainability.  

 

The need to address issues of inflation, shortage of foreign currency, and acquisition of 

raw materials by national governments is critical to the smooth running of farming 

operations. Coming out of the review also is the need for continued education of the new 

crop of farmers to move them from subsistence farming to commercially orientated 

production. The looming erosion and loss of experience and knowledge that former 

commercial farmers had should be nipped in the bud. National governments should 

expediently come up with programmes that seek to tap into this repository of knowledge 

and skills by mixing them with new farmers or helping the former use their knowledge 

for the benefit of the latter. Central to all is the incentive that comes with security of 

tenure from farmers owning their land resources so encouraging them to undertake 

investment. Governments should take seriously the issue of farm management, encourage 

investment and growth in the farming business as this is pivotal to attaining of food 

security; a prerequisite for a secure country. 
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HIV/AIDS education and treatment should be expanded and extended to all farming 

communities. The international community and multilateral bodies that seek to control 

trade in agriculture should implement policies that are sensitive to and promote growth of 

agriculture in developing countries, create equal opportunities for trade, and open up 

agricultural commodities markets that are accessible to all without discrimination and 

with fair trade terms. The donor communities should instead of concentrating on food aid 

assume a role in building capacity in the African farmer so that he/ she can become 

sustainable by himself/herself. 
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Abstract 

This paper reviews the economic performance of Irish dairy farms over the period 
1998 to 2006 with the objective of identifying the factors influencing cost structure. 
Initial analysis reveals a large variation in cost structure in the Irish dairy farming 
sector, and that this has increased over time. Econometric techniques are employed to 
examine the variation in cost structures and to identify the factors affecting farm 
profitability. National Farm Survey data from Ireland is used to analyse production 
costs. Average cost curves are shown for the Irish dairy industry and are compared to 
the results of similar analysis conducted for England and Wales.  The results show 
that increasing yield per cow and stocking rate decreases costs implying that scale and 
improving efficiency is key to reducing costs. An analysis of cost mobility showed 
that cost structure was quite sticky, and that relative cost management improved little 
over the period, with the majority of high cost farmers remaining high cost.  
 
 
 
Introduction 

Recent studies of dairy production around the EU have highlighted the cost 

efficiencies achieved at farm level. For example, Colman and Zhuang (2005) 

estimated that the English and Welsh dairy farming sector achieved on average a 1.5 

percent reduction per annum in total costs of production in the period 1996 to 2003. 

Pierani and Rizzi (2003) conducted an economic analysis of Italian specialist dairy 

farms and concluded that cost savings of 3.5 percent per annum were realised in the 

period 1980 to 1992. Thorne and Fingleton (2006) have shown that Ireland was 

consistently one of the lowest cost producers of milk in the EU between 1996 and 

2004. Further analysis conducted by Fingleton (2004) showed that cost efficiencies 

were achieved by the Irish dairy farming sector from the late 1990s to the early 2000s 

but that a large variation in costs between farms continued throughout the time period. 

Fingleton’s analysis shows that the difference in costs of production between the best 

performing 20 percent of farms and the poorest 20 percent was 11 cents per litre in 

2000, which is a cost difference of €27,500 for the average quota size of 250,000 

litres. Such a large variation in cost structure is surprising in a small homogenous 

country like Ireland.  
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Figure 1 presents Irish National Farm Survey data on production costs on specialist 

milk producers for 2000, 2003 and 2006. The average for the weighted population is 

presented and the population is also divided into quintiles on the basis of production 

costs. As is evident from the graph, there is significant variation in production costs 

across farms. The range in costs between the lowest and highest quintiles was 10 

cents per litre (cpl) in 2000, and increased to 12 cpl in 2006, thus showing that the 

variation between producers is increasing. The quintile analysis also reveals the 

varying degree to which farmers can cope with cost inflation or adverse weather 

conditions. As can be seen, the very high cost farms increased total production costs 

by 16 percent from 2003 to 2006 while costs on very low cost farms only increased by 

5 percent over the same period. Over this period gross output was also declining 

suggesting that even with lower output prices, higher expenditure was being incurred 

by all farms but low cost farms were better able to manage these increases in costs. 
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 Figure 1:  Mean Total Cost of Production per litre on Specialist Irish Dairy Farms. 
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To date relatively little analysis has been conducted in Ireland on the factors affecting 

cost structures and the reasons for such large variations in costs between farms. The 

objective of this paper is to draw on research conducted internationally to develop 

empirical models to explain cost structures in the Irish dairy sector. The paper begins 

by describing the dataset used; following this the methodology is outlined, while the 

final two sections of the paper present and discuss the key findings of the research.  

 

Data 

Irish National Farm Survey data (NFS) from 1998 to 2006 is used to compile and 

analyse production costs on dairy farms. The NFS is a member of the Farm 

Accountancy Data Network of Europe and surveys approximately 1200 farms 

annually. These farms are assigned a weighting factor which enables an aggregation 

process to represent the total farming population of approximately 115,000 farms.  

For the purposes of this study only the data collected on dairy farms is used, this is a 

sample of approximately 340 farms in each year.   

 

The NFS data collection process allocates direct costs of production to specific farm 

enterprises; see Connolly et al (2006).  This facilitates the calculation of direct costs 

of production per unit of output. However, overhead or fixed costs are not assigned to 

individual enterprises; this is problematic when the majority of dairy farms in Ireland 

are mixed enterprise farms. Fixed costs include interest payments on loans, land and 

building maintenance and depreciation. In this paper fixed costs are allocated on the 

basis of gross output. For the dairy enterprise for example, fixed costs are calculated 

by estimating the proportion of total farm gross output emanating from the dairy 

enterprise and allocating an equivalent amount of fixed costs to the dairy enterprise. 

ISSN 1816-2495  Page 4 of 18 
www.ifmaonline.org 



Journal of International Farm Management Vol.4. No.4 - February 2009 

The cost of the farmer’s own labour and land are not included in this analysis.  

Previous studies of cost efficiency have attempted to impute owned labour and land 

costs, see for example Franks (2001). Due to the heterogeneity of land and labour and 

the consequent difficulty of sourcing appropriate valuations for both resources, these 

opportunity costs are not included in the paper.  There are 3083 observations in the 

dataset, approximately 340 farms each year.  

 

Table I.   Summary Statistics for Selected years for all Specialist Dairy Farms in 
Ireland. 
 
Year 1998 2001 2004 2006 

Herd Size (Cows) 38 44 45 50 

Farm Size (Ha) 38 43 44 47 

Farmer’s Age (Years) 47 47 49 51 

Yield Per Cow  (Litres) 4369 4880 4944 5028 

Stocking Rate (Cow per Forage Ha) 1.89 1.93 1.91 1.91 

Family Farm Income (€’s) 24242 34426 34421 36221 

 
 

Methodology 

A two step methodological approach is adopted to explore cost structures and to 

explain the large variation that exists in cost structures in Ireland. First the sector level 

cost structure is described and following this farm-level cost structures are examined.  

 

The sector level cost structure is described by developing annual cumulative cost 

curves. A cumulative cost curve provides an indication of the proportion of milk 

produced nationally at different costs, Colman and Zhuang (2005). Producers are 

ranked in ascending order of cost per litre of production and the cumulative amount or 

percentage of milk produced below any particular cost is calculated and plotted. 
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Cumulative cost curves are derived for a number of years allowing us to determine 

whether total sectoral efficiency is increasing or decreasing. The cost curves can also 

be compared to those developed in other countries to provide some insight into 

international competitiveness.  

 

Farm level cost structures are explained by deriving cost functions and through cost 

mobility analysis. A cost function specifies the efficient use of resources, using the 

least cost combination of inputs to produce an output. The seminal paper by Burton 

(1995) developed a cost function for dairy farms in England. Colman and Zhuang 

(2005) used Burton’s specification to compute a cost function for the English and 

Welsh dairy-farming sector for 1996 and 2003. Their analysis showed that all the 

explanatory variables were U shaped, meaning that costs of production decreased to a 

minimum point where economies of scale were achieved and that costs increased 

thereafter (diseconomies of scale). Their results showed that economies of scale were 

achieved in herd sizes up to 174 cows.  

 

The ad-hoc average cost function used by Colman and Zhuang (2005) is employed as 

the average cost function in this research as per equation 1.  

 

(ftAverageCos t  Herd Size, Herd Size², Concentrate Feed per cow, Concentrate 

per cow², Yield per cow, Yield per cow², Cow per Ha, Fair soil, Good soil and Farm 

size)          Equation 1 

 
 

An ordinary least squares regression is implemented to determine which of the 

independent variables are statistically significant in affecting cost. The coefficients of 
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the regression analysis are also used to plot economies of scale.  The average cost 

function should provide some insight into the factors affecting the variation in farm 

cost structures.  

 

Individual farmer’s cost management is also examined using a cost mobility analysis. 

The Centre for International Studies and Co-operation (CECI) (2006) cites mobility of 

cost, or farmers’ ability to manage their own costs, as a major determinant of farm 

profitability. Techniques that have previously been applied to income mobility 

analysis are also appropriate for investigating the stickiness of costs. Phimister et al 

(2004) used survival analysis to examine the income mobility of Scottish farms. Here 

a similar methodology is employed to explore cost mobility.  

  

In the analysis farms are disaggregated into cost quintiles, as per Figure 1. Survival 

and hazard analysis are used to investigate the mobility between quintiles. Using the 

following procedure, time t is considered as the entry point for a farm into the survey 

(this may be in different years depending on when the farmer entered the survey), this 

farm is assigned to a quintile from 1(low costs) to 5 (high costs) in relation to all other 

farms. If j measures the duration (in years) of a particular farm in a quintile, a survival 

 and hazard  function can then be derived.  jS jh

 

The survival function measures the probability that the duration in a quintile lasts 

beyond year j, while the hazard function is the probability that a farm exits out of the 

quintile, i.e. the probability that the farm improves or disimproves costs relative to all 

other farms. A Weibull proportional hazard model is then used to test if there is a 

relationship between farm characteristics and the probability of improvement. To 
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examine the link between farm characteristics and spells in high (low) costs a 

proportional hazard model is used, 

 

)exp()( 0 ijij xhxh   

where  is the baseline exit hazard and  is the vector of covariates assumed to 

influence the hazard (Phimister et al. 2004).  Using 1998 as the base year, each farm 

is examined to determine if they improved, regressed or stayed in the same cost 

quintile from year to year. The farm characteristics associated with cost improvement 

can then be identified.  

0jh ix

 

Results 

Table II provides a snapshot of all farms in the period. As shown total production 

costs have fluctuated over the period; increasing by 6 percent from 1998 to 2002, 

decreasing by 7 percent from 2002 to 2005 and increasing again by 14 percent from 

2005 to 2006. The increase from 2005 to 2006 can be partly explained by an 

extremely dry summer. Gross output declined over the nine-year sample, with the 

exception of 2001 and 2004. Net margin demonstrated an 11 percent nominal 

decrease in the first eight years, but fell sharply from 10.1 cpl in 2005 to 6.6 cpl in 

2006, a 33 percent decrease.  
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Table II.   Average Production Costs, Margins and Output for all specialist dairy 
farms 1998-2006. 

Cents per Litre (Nominal Terms)  

  
Gross 

Output 
Total Dairy 

Costs 
Dairy Net 
Margin 

1998 0.296 0.182 0.114 
1999 0.279 0.180 0.099 
2000 0.299 0.185 0.114 
2001 0.313 0.183 0.130 
2002 0.295 0.195 0.101 
2003 0.287 0.181 0.106 
2004 0.301 0.186 0.115 
2005 0.282 0.180 0.102 
2006 0.272 0.206 0.066 

 Source: National Farm Survey Data 
 

 

The sector level cumulative cost curve of milk production for 2000, 2003 and 2006 

are presented in Figure 2. As can be seen some efficiency gains were made from 2000 

to 2003, as the cumulative cost curve for 2003 is further to the left. In both 2000 and 

2003 over 50 percent of all milk was produced at 18 cents per litre or less. In 2006 

however, only 30 percent of milk was produced at 18 cents per litre or less, indicating 

efficiency losses.  
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Figure 2.         Cumulative Cost Curve for Irish Dairy Sector. 

 

The cumulative cost curves allow us to measure the cost efficiency of the sector as a 

whole; however they provide little information about individual farm cost efficiency. 

To explore costs structures at the farm level, cost functions were estimated. Table III 

presents the results of the average cost function regressions on the 2003 and 2006 

data. The coefficients show the relationship between the independent variable and per 

unit cost. A negative coefficient suggests costs decrease as this variable increases and 

the opposite is the case for those with a positive sign.  
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Table III.    Average Cost Function Results 2003 and 2006. 
 

2003 2006  
Coefficient T value Coefficient T value

Constant  0.4064416 13.19  .2952356  10.18 

Cows  2.40E-06 -0.81 -.0006823 -2.31 

Cows²  3.43E-06 1.83 3.43e-06 3.16 

Yield per cow  -0.0000949 -8.12 -.0000436 -4.36 

Yield per cow2  7.82E-09 6.66 2.98e-09 3.11 

Fair soil  -0.0046274 -1.17 -.0000271 -0.01 

Poor soil  -0.006079 -1.58 .0023193 0.51 

Cow per Ha  0.0026248 0.7 -.0307578 -3.91 

Farm size  0.0000754 0.68 .0001888 1.10 

Concentrates per Cow  0.0031692 6.93 .0038101 6.19 

Concentrates per cow2  -0.0000172 -2.33 -.0000281 -2.74 

 

The results for the regression on the 2006 data are as expected; most of the variables 

are statistically significant, with the exception of farm size and soil quality, and all of 

the significant variables demonstrate the expected signs. For example, the effect of 

herd size is negative while herd size squared is positive. This suggests that costs of 

production decrease as herd size increases but only up to a certain point, i.e. the 

relationship is non-linear.  In other words, economies of scale are present. It is 

somewhat surprising that the results for 2003 suggest that herd size is not significant.  

 

Yield per cow is significant in both years and is negative and non-linear. This 

suggests that costs of production decrease as yield per cow increases but only up to a 

certain point and decrease thereafter. It is possible that the costs, in terms of stocking 

rate and purchased feed, push yields per cow beyond a certain limit that are greater 

than the benefits achieved in the additional supply per cow.  The effect of the yield 
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variable is also likely to be interlinked with the stocking rate and purchased feed 

variables. Figure 3 presents the relationship between yield and production costs 

graphically. The graph shows the optimal yield per cow to be somewhere around 

6,000 litres per cow.  
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Figure 3: The Relationship between Production Costs and Yield per Cow 2006. 
 

Soil quality and farm size have no significant effect on average cost in either 2003 or 

2006. Farm size is a measure of total land area and as such there may be 

multicollinearity problems between herd size and stocking density, thus making this 

variable not significant. The non-significance of soil quality may be explained by the 

relatively little variability in this variable, as the vast majority of farms are on good 

soils.   

 

The average cost curve (ACC) for the dairy sector in 2006 was subsequently plotted 

from the results of the average cost function. The 2003 data were not plotted due to 

the non significance of many of the variables. Calculating the ACC involves plotting 

equation 1 by using the coefficients obtained from the regression and multiplying 

them by their respective average from the sample. The average cost curve is presented 
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in Figure 4. The results show that economies of scale exist up to about 99 cows and 

diseconomies of scale set in thereafter. Interestingly costs increase dramatically faster 

as size increases over 160 cows. Labour costs become an issue as the dairy farms 

expand, and as family labour would not increase, the farm would have to hire 

additional labour which would explain the rise in costs. Given the constraints of milk 

quota, obtaining an optimal herd of 99 cows remains a challenge; the average herd 

size in Ireland was 55 cows in 2006.  
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 Figure 4.  Average Cost Curve 2006.  
 

Comparing the Irish average cost curve with that produced by Colman and Zhuang 

(2005), the optimum herd size in 2003 in England and Wales was 174 cows. The 

slope of Colman and Zhuang’s average reduces much faster as herd size increases up 

to the optimum point. This implies that farms in England and Wales are attaining 

economies of scale quicker than Ireland as herd size increases. 
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4.3 Survival and Hazard Model and Cost Mobility 

A panel of farmers who remained in the sample for the nine-year period was compiled 

for a transition matrix, totalling 114 sample farms. All farms in the sample were used 

in the survival analysis not only those that stayed in the sample for all nine years. A 

cost quintile analysis was conducted and a transition matrix derived to measure the 

movement of farms between cost quintiles from 1998 to 2006.  The results in Table 

IV show that over 40 percent of those in the lowest total cost quintile in 1998 are still 

in lowest cost quintile in 2006, while inversely for those who had the highest costs in 

1998 over half of them were still in that quintile in 2006. Only 7 percent of those in 

the high cost quintile in 1998 were in the low cost quintile in 2006. This suggests that 

there is limited mobility in cost structure and the majority of the movement that 

occurs is to the closest quintile.  

 
Table  IV:  Transition matrix of cost mobility for 1998 and 2006 quintiles. 
 

 

  
1998 Quintiles 

    

  1 2 3 4 5 Total 
1 41% 30% 11% 11% 7% 100% 

2 48% 26% 13% 9% 4% 100% 

3 22% 17% 39% 13% 9% 100% 
4 12% 16% 32% 28% 12% 100% 

  
  
  
2006 
Quintiles  
  
  5 0% 13% 23% 17% 47% 100% 

 

Survival analysis is used to calculate the probability that a farm can move through the 

cost quintiles.  Table V presents the results of the survival analysis for the sample. It 

shows the probability of farms improving their cost structure.  
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Table V.  Survival Analysis 1998-2006. 
 
Year Probability of 

Improvement 

1998  0.2390 

1999  0.2814 

2000  0.2580 

2001  0.2871 

2002  0.2805 

2003  0.2816 

2004  0.3438 

2005  0.2547 

2006  0.2736 

 

The results show that the probability of improving cost structure has increased 

marginally from 0.24 in 1998 to 0.27 in 2006  but has also fluctuated largely over the 

period in question. While this information is useful, the hazard model can be used to 

identify the characteristics of those farms that are improving cost structure.  The 

following results were attained from the Weilbull proportional model.  

 

Table VI.   Results of Weilbull Proportional Hazard Model. 
 
  Hazard T-stat 

Herd Size         .9966749 -1.99 

Farm Size  1.003988 2.42 

Cow per Ha      1.049021 0.80 

Concentrates .9858114 -3.72 

Yield per Cow .9999817 -0.53 

Good Soil         1.125795 1.83 

Fair Soil           1.285962 3.47 
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The hazard ratios identify the factors significantly affecting a farmer’s probability of 

improving cost structure. Those with fair soil and good soil are 28 percent and 12 

percent respectively more likely than those with poor soil to improve cost structure. 

This result suggest that farming on poor soil, although the number of dairy farms in 

this category are quite low, is a significant disadvantage and limits the farmer’s ability 

to improve costs. Increasing farm size also improves the probability that a farm will 

improve cost structure, while the effect of stocking rate and yield per cow are not 

statistically significant. Increasing herd size and concentrates will decrease the 

probability of improving cost structure by approximately 1 percent. 

  

5. Conclusions  

The purpose of this paper is to analysis the cost efficiency of Irish dairy farms with a 

view to explaining why such large differences exist in cost structures. Various 

methodologies were employed to determine the factors driving costs as well as the 

characteristics of those farms that succeeded in maintaining low costs. Employing an 

average cost function like Colman and Zhuang (2005), it was determined from 2006 

data that the optimal herd size was 99 cows, compared to the current average of 55 

thus there is ample capacity to exploit economies of scale. While economies of scale 

may be exploited, the presence of the milk quota regime continues to act as a major 

barrier to expansion. The results suggest that if milk quotas were removed or 

enlarged, as is likely over the next few years, Ireland would be well placed to increase 

production while maintaining cost efficiency. Increasing yield per cow and stocking 

rate also decrease costs implying that scale and improving efficiency is key to 

reducing costs.  
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While significant variation in costs exist across farms, the cost mobility analysis 

showed that, relative to their peers, individual farmer’s cost efficiency changed very 

little over the period. Using a cost quintile analysis and a transition matrix, the results 

showed that the majority farmers stay in the same cost quintile or only move to the 

nearest quintile.  This suggests that high cost farmers tend to remain high cost. A 

hazard model was used to identify the characteristics of farmers that improve their 

cost efficiency over time. The results yielded limited information on the drivers of 

cost efficiency, with farm size and soil type being the main drivers of change.  The 

analysis revealed that physical endowments like soil type have a significant negative 

impact on the probability on improving cost structure, suggesting that even increased 

scale and greater technical efficiency cannot compensate for this disadvantage.  
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