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Introduction

Economics is often defined as the study of how to allocate 
scarce means among alternative competing ends in order 
to maximise welfare or some other result. This definition 
stems from the fact that the material resources and factors 
of production (labour, capital and land) are scarce and 
they can be used for alternative competing objectives. 
The allocation resources need to be carefully considered 
before making a decision. Economic use of resources im-
plies that a certain amount of production is produced by 
using as little resources as possible. The prices are central 
in this respect. Through prices, the production inputs are 
efficiently allocated. 

In this chapter we aim to provide a basic review of the 
Economic and Business Principles for farm management, 
i.e. how to manage a farm in an economically sustain-
able manner. The text is introductory and those interested 
are encouraged to explore the issues further in other text-
books. Although the principles should be understood as 
general, the focus of application here is intended to be 
suited to countries surrounding the Baltic Sea, particu-
larly to agricultural conditions in north-west Russia.

Economic and Business Principles 
for Farm Management 

John Sumelius
University of Helsinki

Helsinki, Finland

The Farm Environment

A farm manager has to take into account many things 
in his work. He has to understand and seek information 
about many factors that influence his work, the results of 
this and trends in the environment surrounding produc-
tion and marketing. Olson (2004) describes farm man-
agement as having four main components: resources, 
markets, institutions and technology. We adopt his clas-
sification for the purpose of characterising the farm envi-
ronment below.

Resources
By resources is meant the productions inputs. Inputs are 
all requisites (seed, fertiliser, fuel, feed, pesticides, lime, 
etc.), the production animals, machinery, buildings land 
and labour. Sometimes reference is made only to the 
classical factors of production capital, land and labour. 
The production inputs are turned into commodities in a 
production process. Resources and commodities are nor-
mally stored on the farm. The natural conditions of the 
farm have a high influence on the production. Soil, pre-
cipitation and temperature affect choice of crop and yield 
level. A technically efficient use of resources means that 
production inputs are combined and organised in such a 
way that the ratio of production to resources used is high. 
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An economically efficient use of resources implies that 
the ratio economic value/resource cost is high.

Technology
There are usually many different ways of producing a 
commodity. For instance, grassland farming can be ac-
complished in many ways and with alternative sets of 
machines. However, technology is more than machines, 
since it includes biological and physical production proc-
esses, new varieties and breeds. Technology choices have 
to be evaluated based upon goals, restrictions and costs. 
One task in farm management is to decide upon the use of 
technology in order to achieve economically and techni-
cally efficient production.

Institutions
Institutions create various rules. Through legislation, 
stipulations on what is forbidden are created. The laws 
and directives describe what farmers can and cannot do. 
Environmental regulations, production policy regulation, 
various quota and land set-aside schemes affect the pos-
sibilities that farmers have at their use. Taxes and credit 
institutions also affect the economic environment. For 
good management it is essential to know the institutional 
environment and the rules stipulated by society.

Markets
Although it is important that production is efficient, it 
is just as important that the products are demanded by 
consumers and processors. The possibilities to market a 
product at a certain price, potential buyers and the dis-
tance to the market need to be taken into account. James 
and Eberle (2000) outline some key marketing decisions 
as the following: What and how much to produce? Where 
to sell? How to sell? What grade, quality or form? When 
to sell? When to deliver?

A farm manager has to understand and take into ac-
count all these components. When deciding upon how 
to combine inputs, how to organise resources and what 
products to produce for which market, he has to make 
technology decisions and observe the rules laid down by 
institutions. He has to know some fundamental principles 
of biology, technology and economics. A farm manager 
typically acts in a multidisciplinary context.

 

Functions of Management

General
The task of the farm manager is to combine ideas, meth-
ods and resources to produce and market a product prof-
itably. This involves for instance setting goals, seeking 
and sorting all kinds of information, analysing alterna-
tive ways of action, making decisions and carrying them 
out, acquiring resources, organising the use of resources, 
training themselves, marketing the product, recognis-
ing problems and opportunities and evaluating results 
(Olson, 2004). Kay and Edwards (1999) list the functions 
of management as being planning, implementation and 
control (see Figure 55.1). James and Eberle (2000) add 
organisation. A brief description of these functions is pro-
vided below.

Planning
Goals
The first thing a farmer has to do is to set goals. The 
clearer and better defined the goals, the easier it will be 
to decide how to reach them. There may be many goals. 
Some possible goals for a farm manger are to maximise 
profit, maximise wealth, avoid debt, reduce labour re-
quirements, improve the environment, contribute to the 
local community and work in some other occupation at 

Figure 55.1. Management flow chart according to Kay and Edwards 
(1999).
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the same time as being a farmer. If goals are written it is 
easier to remember them. The goals can be put in priority 
order, i.e. a goal structure can be made. Based on higher 
level goals, lower level goals can be established. The 
overall aim of a farmer may for instance be to specialise 
in a certain production line. In order to realise this goal, 
he has to set some lower level goals: good profitability, 
good productivity, efficient use of resources, enough free 
time, etc. Some goals may be contradictory, so listing 
these in order of priority will help the farmer to balance 
the goals. A farmer may want to use resources efficiently 
and to take care of the environment at the same time. He 
may decide to use buffer zones on steep banks next to a 
river, thereby making a trade-off between efficient uses of 
resources and caring for the environment. Often a certain 
level of income, i.e. return on the labour, capital and land 
employed, is needed to be able to realise other goals.

Business Plan
In order to achieve the goals some sort of business plan 
is needed. A plan need not be written, although a writ-
ten plan certainly helps remembering. The content of a 
Business plan according to Olson (2004) is presented in 
Fact Box 1. 

A detailed business plan usually starts with describ-
ing the farm resources, the farm environment and cur-
rent production. The following section presents a strate-
gic plan which describes the vision for the future farm, 
analysing possibilities and threats in the environment. 
Separate marketing, production plans and financial plans 
are included. 

Important tools in planning include various budgets. 
A budget is a projection of income and expenses in the 
future. Important budgets are enterprise budgets, partial 
budgets, whole-farm budgets and cash-flow budgets. An 
enterprise budget based on Finnish data for winter wheat 
is presented in Table 55.1.

An enterprise budget such as that in Table 55.1 is a 
projection of future returns and costs. Costs include oper-
ating costs (variable costs), which vary according to the 
production volume, and ownership costs (fixed costs), 
which are fixed and do not vary with changing volumes 
of production. The concepts of variable and fixed costs 
are explained in Box 2.

Fact Box 1.  
Business plan outline

I. Executive summary
II. General description of the farm

A. Type of business
B. Products and services
C. Market description
D. Location(s), legal description
E. History of the farm and operators
F. Owners, partners, operators

III. Strategic plan
A. Vision, mission, goals and objectives
B. External analysis
C. Internal analysis
D. Chosen business strategy
E. Strategy evaluation and control

IV. Marketing plan
A. Target market
B. Pricing strategy
C. Product quality management
D. Inventory and delivery timetables
E. Market risk and control management

V. Production and operation plans
A. Production process

1. Product choice
2. Product and process design
3. Technology choice
4. Environmental considerations

B. Raw materials, facilities and equipment.
C. Location of production
D. Management of process quality
E. Production risk and control management
F. Production and operations schedule

VI. Financial plan
A. Financial statements. Historical and projected

1. Balance sheet
2. Income statement
3. Cash flow statement
4. Ratio analysis

B. Capital needed
C. Investment analysis
D. Financial risk and control management

VII. Organisation and staffing plan
A. Personnel need
B. Sources of personnel

1. Owner and other family labour
2. Hired employees
3. Consultants

C. Structure and responsibilities
1. Business organisation
2. Brief job descriptions

D. Basic personnel policies
1. Compensation
2. Evaluation
3. Training

E. Workforce risk and control management 
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RETURNS Unit Price, euro/unit Quantity Euro

Bread grain tonnes  225  3.60  810

Feed grain tonnes  190  0.40  76

Farm support, flat rate/ha ha  239  1  239

Production support ha  45  1  45

National support ha  24  1  24

Agri-environmental support ha  151  1  151

Less favoured area support ha  169  1  169

Total Returns   1,514

VARIABLE COSTS

Own seed kg  0.24  176  42

Purchased seed kg  0.37  44  16

Fertiliser 1, Y 1 kg  0.25  226  57

Fertiliser 2, Saltpetre kg  0.21  426  89

Lime tonnes  35  0.25  9

Pesticides times  37  1  78

Tractor (variable costs) h  4.6  8.5  39

Harvest combiner (variable costs) h  4.6  1.4  6

Dryer machine (variable costs) kg  0.012  4,000  48

Freight and intermediary test kg  0.013  3,824  50

Interest on working capital (75%) euro  5%  448  22

Sum Variable costs  457

Gross Margin I  1,057

Gross margin without support  429

Labour h  13.05  12.5  163

Gross Margin II  894

Machinery cost

Tractor (fixed costs) h  8  8.5  66

Harvest combiner (fixed costs) h  69  1.4  96

Dryer machine (fixed costs) ha  41  1  41

Other machines (fixed costs) ha  133  1  133

Total machinery cost  336

Buildings, dryer ha  1  68  68

Buildings, machine hall ha  47  1  47

Total building costs  115

Other costs  60

Machinery, building and other costs  511

Gross margin III  383

Land rent (including pipe draining) ha  0.05  0.7*7,800  273

(Pipe draining) ha  138  1  (138)

Total production costs  1,404

NET PROFIT OR LOSS  110

Table 55.1. Enterprise budget. A combined gross margin budget and production cost calculation for winter wheat per ha, A-area, south Finland 
Oct. 2007 (Pro Agria 2007).



Farm Level Economics and How to Change Behaviour

423

If returns are bigger than total cost, there is a profit. If 
total costs equal returns, there is no profit but the returns 
on labour and capital have been compensated at the cal-
culated hourly wage and interest rate. If total costs are 
bigger than returns, either labour or capital has not been 
fully compensated. This may imply that the depreciation 
of machinery and building has not been compensated. 

The gross margin budget is the returns less operating 
expenses (variable costs). The gross margin is the amount 
of the returns left as compensation for fixed costs (owner-
ship costs). If operating expenses are higher than returns, 
production is unprofitable in the short run, no returns on 

Fact Box 2. Variable costs and fixed costs. 

A variable cost varies with varying volume of production (Y). Most requisites used on a farm are typically variable, e.g. purchased feed is 
a variable input (X) and the corresponding cost a variable cost (VC). The more milk a dairy cow yields, the more feed it needs. Fuel is 
another variable cost. The larger the area cultivated, the more fuel is needed. Fertiliser cost is also variable, since large yields per ha need 
more nutrients than low yields. Inputs that can be increased or decreased and that will increase or decrease production are variable. If 
the price of the input X is W, the variable cost can be calculated according to the formula VC = W * X. 
A fixed cost (FC), on the other hand, does not vary with the volume of production and exists even if nothing is produced. Typical fixed 
costs on farms are the cost of buildings or machinery, which does not depend upon production. Total costs (TC) are the sum of fixed and 
variable costs: TC = FC + VC. The development of the cost curve is illustrated in Figure 55.2.

Figure 55.2. Development of variable, fixed and total costs according to the volume of production. 

The division of costs into variable and fixed costs is based upon a short run planning horizon, e.g. less than a year. The short run can be 
thought of as a growing season during which no new machinery is bought or buildings built. In the long run machinery can be renewed, 
more land can be bought or more buildings can be built. In the long run all inputs become variable and the division between fixed and 
variable costs loses its importance.

labour or capital have been received and production does 
not cover variable costs.

A whole-farm budget is a budget which estimates ex-
pected returns and costs or expected income and expenses 
for the whole farm, combining all enterprises. It can be 
used to calculate expected returns on capital, labour and 
possible profit. It can also be used to compare alternative 
production lines or technologies. A whole-farm budget can 
be a good way to communicate credit possibilities with 
lending institutions. Whole-farm budgets are usually made 
by extended gross margin or enterprise calculations or by 
linear programming models (e.g. Barnard and Nix, 1973).
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A cash-flow budget is a summary of the actual and 
future cash incomes and expenses for a given period of 
time, e.g. six months, a year or several years. One major 
aim of the cash flow budget is to make it obvious when 
expenses should be paid and when cash will be received. 
Cash inflows and outflows often do not take place at the 
same time. On a cropping farm, cash outflows are usually 
greater during the sowing season, while cash inflows take 
place after harvest. Because the timing of expenses and 
incomes is different, a monthly cash-flow budget is need-
ed to permit an analysis of how the cash flow should be 
arranged. The cash flow is a central tool for analysing the 
liquidity (see section Measures of Profitability, Solvency 
and Liquidity) of the firm.

Implementation
Once the plan has been made it has to be implemented. It 
is necessary to make decisions and to act. The resources 
have to be acquired and actions have to be coordinated. 

Control
Records
The control function of management includes records of 
various sorts; financial records, production records, in-
put use, tax payments and other essential records. Based 
on these records it is possible to make comparisons be-
tween current and past results and practices on the farm. 
Financial records can also be compared against what is 
expected to be default results on other farms with similar 
production. Based on the comparison and analysis of re-
sults it is possible to take corrective actions. The sequence 
of the control function is therefore record keeping, com-
parison, analysis and adjustment. Among the financial 
accounts, the most important are the income statement 
and the balance sheet. On the basis of these, it is possible 
to calculate financial measures for profitability, liquidity 
and solvency. Insights may also be gained from measures 
of efficiency and productivity.

Income Statement
The income statement (or profit and loss statement) is a 
summary of all revenues and expenses over a time period, 
usually a year. It shows the difference between the gross 
income and the costs incurred to produce that income, the 
net farm income. It should show the financial results of 

Fact Box 3. Machine Cooperation 

Costs of machinery (as well as buildings) often make up a 
substantial part of the fixed costs on a farm. Depreciation, 
maintenance and interest costs of machinery can be very high, 
particularly if the farm size is small. One way to decrease fixed 
costs per unit produce is to cooperate with other farmers. 
Farmers can either own machines in common, or they can hire 
machines from each other. Hiring of machines may imply that 
the farmer rents a particular machine and uses it. Alternatively, 
he may buy the service from another farmer or a machinery 
contractor who has the machine needed. One possibility is 
to form machine groups (Swedish maskinringar) that list the 
machines available and the respectively hourly fee for their 
use. The basic idea behind all of these alternatives is to use 
machinery more efficiently instead of all owning their own, 
under-used machines. Because fixed costs are divided over 
more labour hours or a larger volume produced, it is possible 
for farmers to lower machinery costs through cooperation. 
Bulgakova (this volume, Conditions for effective operating of farms 
in Russia) mentions joint purchasing and use of machinery as an 
important field of cooperative relationships. 

the business, if there have been any profits or losses from 
the activities undertaken. An income statement can be 
used to compare the results for the same farm in different 
years. It can also be used to compare the results between 
different farms with the same production enterprise/s in 
the same year. With a more detailed analysis it is possible 
to gain some insights into why the net farm income has 
been low or high.

According to Kay and Edwards (1999), the income 
statement can be stated in very condensed form as:

Total revenue
Less total expenses =  
net farm income from operations plus or minus 
gains and losses from sale of capital assets
= net farm income

The income statement described above is based upon 
cash revenues and expenses. However, an income state-
ment should include not only cash income but also non-
cash income and the value of inventories. It includes 
depreciation of assets and amortisation of loans. When 
revenues are received as cash there is no problem, but 
when revenues are non-cash (e.g. products consumed 
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Table 55.2. Complete accrual income statement for a hypothetical dairy farm, pig farm and cereal farm in Finland (Euro).

DAIRY FARM PIG FARM CEREAL FARM

Arable land, ha  33  74  92

Number of cows  15

Number of sows  100

RETURNS

Sales returns  45,700  112,300  26,500

Subsidies  26,000  60700  56,600

TURNOVER  71,700  173,000  83,100

Change of product stocks  5,400  41,800  -3,400

Internal transfer within the farm (given)  400  130  0

Investment support, used amount  2,100  0  500

Other returns from the business  0  800  0

TOTAL RETURNS  79,600  215,730  80,200

VARIABLE EXPENSES

Material and requisites  -11,900  -54,000  -15,700

Change of stocks  60  -3,100  -250

Internal transfer within the farm (taken)  -260  -120  0

External services  -1,700  -6,800  -3,800

Personnel expenses  -2,300  0  0

Other variable expenses  -2,750  -4,000  -2,000

SALES MARGIN  60,750  147,710  58,450

FIXED EXPENSES

Wage claim for the farm family  -34,200  -50,400  -20,000

Own wages and social costs  0  0  0

Rents  -1,000  -3,200  -5,500

Other fixed costs  -10,200  -27,000  -10,600

GROSS MARGIN  15,350  67,110  22,350

DEPRECIATION

Depreciation of buildings  -6,900  -3,900  -2,600

Depreciation of machinery  -3,700  -32,200  -2,900

Other depreciation  -200  -1,100  -2,200

OPERATING PROFIT AFTER DEPRECIATION  4,550  29,910  14,650

FINANCING INCOME AND EXPENSES

Financing income  300  1,400  0

 -990  -5,700  -20

PROFIT AFTER FINANCIAL ITEMS  3,860  25,610  14,630

EXTRAORDINARY INCOME AND EXPENSES

Extraordinary income  580  1,800  0

Extraordinary expenses  0  0  0

RESULT BEFORE RESERVATION AND TAXES  4,440  27,410   14,630

Change in depreciation reserve (+/-)  0  0  0

Direct taxes  -12,400  -22,700  4,700

PROFIT OR LOSS FOR THE FINANCIAL YEAR  -7,960  4,710  19,330
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by the farm household or tractor work done in forest-
ry), it is not always straightforward how to value this 
income. There are various ways to overcome this prob-
lem. Basically, the farmer has to make a choice whether 
to use a cash accounting or accrual accounting sys-
tem. If the farmer chooses a cash accounting system, 
only cash flow will be recorded. Because such a system 
does not properly measure the changes in inventory or 
non-cash transfers, the cash accounting system does not 
accurately measure the income attributed to a specific 
year. An accrual accounting system is more appropriate 
since it will reflect these changes in the correct time pe-
riod, regardless of when they are paid. According to Kay 
and Edwards (1999), a cash-basis income statement can 
be accrual-adjusted at the end of each year by taking 
into account changes in inventory accrual values and ac-
counts receivable. This can be done for the inventories 
by calculating the changes in inventories at the begin-
ning and end of the year and adjusting the net farm in-
come accordingly. For the accounts receivable the be-
ginning accounts receivable should be subtracted from 
the cash receipt and the end accounts receivable should 
be added as cash receipts. 

An example of a complete accrual income statement 
from a hypothetical Finnish dairy farm, pig farm and ce-
real farm is given in Table 55.2. In the table, the key fig-
ures are written in bold text

The accrual income statement above is based on an 
accounting system similar to that used for conventional 
non-agricultural firms. The advantage is that it gives a 
lot of information. The disadvantage is that it demands 
more accounting skills and work, or the use of a pro-
fessional accountant. Therefore many firms, especially 
smaller firms, use simpler accounting systems which are 
more condensed. Table 55.3 shows a more condensed ac-
crual-adjusted income statement, which is based upon an 
average of a given number of Farm Accountancy Data 
Network (FADN) farms in Finland (MTT Agrifood 
Research Finland).

The adjusted income statement above gives many 
valuable key figures such as operating margin, operating 
profit after depreciation, net profit and entrepreneurial 
profit. Based upon the adjusted income statement it is 
possible to calculate other key figures such as farm in-
come, as presented in Table 55.4.

In summary, an income statement organises and sum-
marises the incomes and expenses from the financial 
year. Based upon that, it is possible to compute key fig-
ures that can be of use in analysing the results of a partic-
ular farm in a particular year. Comparisons with previous 
years or with farms with a similar production line can be 
informative. 

Balance Sheet
The balance sheet shows the assets and the liabilities on 
a farm at a given point in time. The balance sheet is a 
‘snapshot’ of the assets used by a farm and the sources 
of funds used to finance these assets (Turner and Taylor, 
1998). Through the balance sheet, measures of the sol-
vency and solvency-based liquidity can be calculated.

The balance sheet presents the assets of the farm. 
The assets are classified into current, intermediate and 
long-term assets according to how quickly they can be 
converted into cash. Current assets such as claims and 
inventories are most easily converted into cash, interme-
diate assets include breeding animals, whereas real es-
tate, which is difficult to convert quickly into cash with-
out losses, is classified as a long-term asset. The balance 
sheet also presents how the assets are financed, though 
liabilities or through owner equity. The sum of total as-
sets has to correspond to total liabilities and owner equity. 
All liabilities are listed according to when they are due to 
be paid. Current liabilities which are due within one year 
are listed first, next the intermediate liabilities and last 
the long-term liabilities. The owner equity (also called 
Proprietor’s Capital, Net Worth) is calculated last as the 
difference between total assets and total liabilities. In oth-
er words, owner’s equity is calculated as a residual.

The balance sheet relating to the complete accrual in-
come statement for the hypothetical Finnish dairy, pig 
and cereal farms in Table 55.2 is shown in Table 55.5.

The balance sheet in Table 55.5 is a complete balance 
sheet based on advanced accounting systems similar to 
those for regular enterprises. It corresponds to the income 
statement in Table 55.2. However, it is possible to cal-
culate a more condensed balance sheet corresponding to 
the adjusted income statements in Table 55.3. Table 55.6 
presents such a condensed balance sheet. It corresponds 
to the adjusted income statement for the three farms in 
Table 55.3.
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DAIRY FARM PIG FARM CEREAL FARM

Number of farms represented  13,600  980  12,800

Number of FADN-farms  360<n<370  30<n<40  160<n<170

Arable land, ha  44  51  56

RETURNS

Returns from animal production  70,400  128,600  1,350

Returns from crop production  850  2,320  16,100

Returns from horticulture  30  0  110

Other sales returns  1,890  2,880  4,130

Sales returns  73,170  133,800  21,690

Subsidies  48,000  54,600  33,300

TURNOVER  121,170  188,400  54,990

Change of product stocks  460  4,220  1,560

Internal transfer within the farm (given)  430  190  50

Investment support, used amount  650  810  180

Other returns from the business  440  400  1,120

TOTAL RETURNS  123,150  194,020  57,900

Material and requisites  -31,700  -63,800  -12,900

Purchase of animals  -1,530  -12,400  -350

External services  -6,840  -6,230  -1,800

Personnel expenses  -2,540  -5,300  -820

Machine rents  -350  -430  -190

Other variable costs  -3,660  -6,520  -1,460

Wages  -52,900  -39,900  -12,900

Rent  -2,160  -4,600  -3,110

Insurance  -5,490  -7,550  -4,240

Maintenance  -7,090  -8,650  -3,920

Other fixed  -5,520  -5,220  -3,290

OPERATING MARGIN  3,370  33,420  12,920

Depreciation of buildings  -7,470  -15,500  -2,640

Depreciation of machines  -13,900  -16,800  -9,730

Other depreciations  -870  -1,120  -1,090

OPERATING PROFIT AFTER 
DEPRECIACION  -18,870  0  -540

Net financial expenses  -2,470  -5,220  -1,790

NET PROFIT  -21,340  -5,220  -2,330

Claims for interest  -11,900  -16,100  -10,100

ENTERPRENEURIAL PROFIT  -33,240  -21,320  -12,430

Table 55.3. Adjusted income statement for a hypothetical dairy farm, pig farm and cereal farm in Finland (Euro) (MTT Agrifood Research Finland).
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The interpretation of Table 55.6 is similar to Table 
55.5. Once again, the owner equity is calculated as the 
difference between total assets and total liabilities.

Measures of Profitability, Solvency and Liquidity
Rate of return on assets, return on equity and coefficient 
of profitability 
Farm profitability can be measured in many ways. The 
net farm income and the farm income, which was de-
scribed in the section on Income Statement is an absolute 
measure of the compensation to own unpaid labour and 
management and equity. The farm income for the cereal 
farm, dairy farm and pig farm based on the adjusted in-
come statement in Table 55.3 was 10,570 euro, 31,560 
euro and 34,680 euro respectively (see Table 55.4)

DAIRY 
FARM

PIG 
FARM

CEREAL 
FARM

Number of farms repre-
sented  13,600  980  12,800

Number of FADN-farms 360<n<370 30<n<40 160<n<170

Arable land, ha  44  51  56

ENTERPRENEURIAL 
PROFIT  -33,240  -21,320  -12,430

+ Wages  52,900  39,900  12,900

+ Claim for interest  11,900  16,100  10,100

= FARM INCOME  31,560  34,680  10,570

COEFFICIENT OF 
PROFITABILITY  0.49  0.62  0.46

Returns on labour  6.00  7.70  5.70

Returns on capital, %  2.40  3.10  2.30

Entrepreneurial income  34,700  34,700  10,600

Claims for interest  11,900  16,100  10,100

Earnings from labour  19,700  18,500  430

Labour hours  4,270  3,220  1,040

Earnings from labour per 
hour  0.40  5.80  4.60

Equity capital  244,500  335,800  208,700

Total capital  328,500  493,300  260,100

Equity ratio  74.4  68.1  80.2

Return on total assets  -18,300  440  -460

Assets during financial year  319,800  483,200  254,200

=Return on total assets, %  -5.7  0.1  -0.1

Table 55.4. Key figures for a hypothetical dairy farm, pig farm and cereal 
farm in Finland (Euro) (MTT Agrifood Research Finland).

However, it is not a good measure for comparing prof-
itability between farms. In order to measure profitability 
of different farms the farm income has to be related to the 
assets or to equity. Here we follow the procedure recom-
mended by Kay and Edwards (1999). The rate of return 
on assets (ROA) is: 
         Return on assetsRate of return on assets = _____________________
   Average farm asset value

In our example based on the adjusted income statement in 
Table 55.3, the rate of return on assets was -5.7%, 0.1%. 
and -0.1% for the dairy, pig and cereal farm respectively.

In addition to ROA, it is possible to calculate a rate of 
return on equity (ROE). The main difference is that the 
interest paid to debtors is not added to net farm income 
from operations. The ROE can be greater or smaller than 
ROA depending on the rate of interest paid to borrowed 
capital. If ROA is greater than the interest paid, then ROE 
will be greater than ROA. If ROA is less than the inter-
est paid, then ROE will be smaller than ROA. We do not 
present the ROEs for the average sample here.

The coefficient of profitability is used in Finland as a 
measure of profitability of agriculture. It is defined as:

Coefficient of                Farm income           = __________________________
profitability          Wage claim + claim for interest

In our example based on the adjusted income statement in 
Table 55.3 the coefficient of profitability was 0.49, 0.62 
and 0.46 for the dairy, pig and cereal farm respectively 
(see Table 55.4). This means the respective farmers re-
ceived 49%, 62% and 46% of their wage claim and claim 
for interest.

Solvency may be defined as the ability to survive tem-
porary periods of losses. According to Barry et al. (2000, p. 
110), a farm is insolvent if the sale of all assets fails to gen-
erate sufficient cash to pay all liabilities. Solvency meas-
ures relate to the total structure of assets, liability and eq-
uity of the farm. Common measures of solvency that may 
be calculated from the balance sheet are the following:

      Total liabilitiesDebt/Asset ratio = _______________
         Total assets

Another measure of solvency is the Equity/Asset ratio, 
which is a similar measure:
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          Owner equityEquity/asset ratio = _______________
           Total assets

A rule of thumb for farms, based upon circumstances in 
Finland, is here suggested to be that the solvency is good if 
the Equity/Asset ratio is above 80%, satisfactory if it is 50-
80%, adequate if it is 30-50% and bad if it is below 30%. 

Based on the figures in Table 55.6, the Equity/Asset 
ratio is 74.4% for the dairy farm, 68.1% for the pig farm 
and 80.2% for the cereal farm.

Liquidity is defined as the ability of a firm to meet its 
short-term financial obligations as they come due with-
out disrupting the normal operations of the business. 
Liquidity measures the capacity to generate cash in the 
amount needed. Problems of liquidity may arise from the 
seasonal nature of production. Output is generated at har-
vest time, while inputs are required at concentrated peri-
ods at times other than harvest. Provisions for these inputs 
have to be generated either through saving or borrowing. 
By having enough working capital, the farm ensures its 
capacity to meet cash obligations for buying inputs.

A solvency-based measure of working capital can be 
calculated as 

Working capital = Current assets –  Short term loans
    (Current liabilities)

The working capital is the oil of the machinery; it is the 
amount of capital the farm has available to use without 
restrictions in the short run. Through keeping a cash-flow 
budget the farmer is able to monitor his future incomes 
and expenses and make a picture of the working capital 
he has available. Liquidity problems may furthermore 
arise from unusual events such as crop failure and ani-
mal diseases. The working capital in our example for the 
farms in Table 55.6 is € 17,640, € 44,820, and € 69,700 
for the cereal, dairy and pig farm respectively.

A solvency-based liquidity measure is the current ra-
tio, which is calculated as: 

     Total current assetsCurrent ratio = ______________________
  Total current liabilities

According to Hallgren (1991), a general rule of thumb is 
that the current ratio for businesses in general should be 
at least 2. Leppiniemi 1994 (p. 159) gives the following 
rule for the current ratio of general businesses: good >1.6, 

satisfactory 1.2-1.5, adequate 0.9-1.1 and weak <0.9. 
James and Eberle (2000, p. 91) state that current ratio 
values above 2 are safe for most businesses, but note that 
some loan agencies give loans with current ratios at 1.5 
but that the safety of the ratio is dictated by the amount of 
uncertainty associated with the income. 

In the event of a farmer encountering problems with 
liquidity, he may try the following measures, here sug-
gested in order of preference: 1) Try to postpone payment 
of bills; 2) try to bring forward claims; 3) change the pro-
duction plan by changing combination of products, not 
making small investments, saving certain inputs etc.; 4) 
keep smaller stocks; 5) use old machines; 6) decrease pri-
vate consumption; 7) renegotiate loans; 8) find alterna-
tive sources of income outside agriculture; 9) sell current 
assets; and 10) sell long-term assets. In most cases these 
measures may be associated with some sort of cost.

In addition to the measures of profitability, solvency 
and liquidity, measures of efficiency and productivity 
exist. Efficiency and productivity is described by Stefan 
Bäckman in another chapter of this book.

Organising the Work
In addition to planning, implementation and control, it 
has become increasingly important to organise the work-
load itself. This is especially important when a farm is 
growing into a large unit. For instance, on large expand-
ing livestock farms, the available labour force may be 
a restriction, at least on privately-owned family farms. 
Paradoxically, enlargement may imply that the work input 
per unit of products decreases, while the total labour time 
increases. Therefore it is important to plan how to use the 
available labour on a farm. During recent years the time 
required for farm management, including administration, 
has also increased, and can make up a significant part of 
total work time. Since farm management work is time-
consuming, it is important to plan the total labour require-
ment and to organise the work on the farm (Tuure et al., 
2007). In Finland a tool has been developed for the time 
planning on farms, especially large and expanding farms 
(Kaila and Tuure, 2007).
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ASSETS DAIRY FARM PIG FARM CEREAL FARM

LONG-TERM ASSETS

IMMATERIAL ASSETS

Foundation and research expenses

Immaterial rights  17,300

Business commercial value

Other long-term expenses

Advance payments

Subtotal  17,300  0  0

MATERIAL ASSETS

Land and water areas  42,700  207,500  186,600

Buildings  49,600  40,300  26,200

Machinery  26,200  159,400  13,200

Other material assets  3,300  21,900  41,700

Advance payments

Subtotal  121,800  429,100  267,700

LONG- TERM INVESTMENTS

Shares  1,500

Loan claims

Other investments

Subtotal  1,500  0  0

VALUATION ITEMS
Valuation items  0  0  0

Subtotal  0  0  0

CURRENT ASSETS

MATERIALS AND ANIMALS

Materials and requisites  4,100  8,300  8,700

Intermediary products  8,000  40  2,000

Ready products  4,300  28,500  13,200

Domestic animals  16,500  80,000

Other materials

Advance payments

Subtotal  32,900  116,840  23,900

CLAIMS

Claims for sales

Claims for support  2,800  11,500  10,100

Transfer claims (VAT)  5,600  2,700  6,700

Other claims  1,400

Subtotal  8,400  14,200  18,200

FINANCIAL ASSETS

Shares  0  8,000  0

Other value documents

Subtotal  0  8,000  0

BANK ASSETS AND CLAIMS

Bank deposits and cash  0  0  0

TOTAL ASSETS  181,900  568,140  309,800

Table 55.5. Balance sheet for a hypothetical dairy farm, pig farm and cereal farm in Finland (Euro).
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Table 55.5. Balance sheet for a hypothetical dairy farm, pig farm and cereal farm in Finland (Euro).

LIABILITIES DAIRY FARM PIG FARM CEREAL FARM

OWNER EQUITY

Share capital

Other own capital  139,900  425,340  305,300

Losses from earlier 
periods

Profit or loss from 
the accounting year

Subtotal  139,900  425,340  305,300

PROVISION (for 
reserve)

Voluntary provisions

Obligatory provisions

Balance value of 
investment support  22,000  4,500

Subtotal  22,000  0  4,500

VALUATION ITEMS

Increases in value  0  0  0

Subtotal  0  0  0

LOANS

LONG-TERM 
LOANS

State loans

Loans with supported 
interest rates

Other bank loans  20,000

Loans for retirement

Other long-term 
loans  135,000

Subtotal  20,000  135,000  0

SHORT- TERM 
LOANS

Short-term bank 
loans

Loans for retirement

Obtained advance 
payments

Purchase loans

Financing bills of 
exchange

Transfer loans (VAT)  7,800

Other short-term 
loans

Subtotal  0  7,800  0

TOTAL LIABILITIES  181,900  568,140  309,800
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Dairy Pig Cereal

Number of farms represented  13,600  980  12,800

Number of FADN-farms 360-370 30-40 160-170

Cultivation area, ha  44  51  56

Intangible assets (Milk quotas)  22,600  0  140

Land areas  72,300  123,000  129,400

Buildings  78,200  159,300  27,700

Machinery and equipment  64,800  80,600  48,400

Pipe drainage  15,500  20,400  20,500

Standing crops  10  0  10

Other noncurrent assets  570  410  90

Tangible assets, subtotal  231,400  383,600  226,100

Long-term investments  18,100  15,500  2,210

Materials and requisites  6,470  10,100  6,020

Work in progress v9,700  50  200

Ready products and goods  3,300  13,200  12,400

Domestic animals  26,800  57,000  510

Other current assets  250  240  530

Current assets, subtotal  46,500  80,600  19,700

Debtors  7,180  11,200  10,700

Financial assets  2,710  2,320  1,290

ASSETS  328,490  49,320  260,100

Owner equity  244,510  335,820  208,680

of which investment support  5,870  5,710  1,610

Long-term loans  82,300  146,600  49,400

Short-term loans  1,680  10,900  2,020

LIABILITIES  328,490  493,320  260,100

Table 55.6. Balance sheet for a hypothetical dairy farm, pig farm and ce-
real farm in Finland (Euro) (MTT Economics FADN-results 2006, www.
mtt.fi/kannattavuuskirjanpito).

Principles of Planning: Short-term

The section before this reviewed the functions of farm 
management. This section covers the economic princi-
ples for determining the input level, input combinations 
and product combinations in agriculture. Various cost 
concepts are also covered. The economic principles can 
be applied to a single production line or to the whole farm 
(See e.g. Rasmussen, 2011).

The planning horizon for the economic principles de-
scribed below is short. It means we assumed the fixed in-

puts (machinery, building and land) are given. There are 
three important questions to be decided in the short run: 

1. How much of an input to use? (the input-output rela-
tion)

2. How to combine inputs, how to replace one input by 
another? (the input-input relation)

3. How to combine enterprises or products? (the output-
output relation).

Input-output Relation
When planning a farm operation the farmer needs to de-
cide how much inputs to use. He has to decide how much 
feed to give a cow, how much fertilisers or irrigation to 
apply on one hectare of agricultural land and how many 
seeds to sow per m2. That is, he has to decide upon the 
intensity of production. By intensity is meant amount of 
one production input unit (X) per amount of another pro-
duction input. A typical example is the feeding intensity 
in terms of feed unit/cow or fertiliser intensity in kg/ha.

When deciding upon intensity the farmer also chooses 
the corresponding production level (Y) that he assumes 
the input use will result in. He needs some rule to decide 
which level of intensity will be economically optimal from 
his point of view. The rule for deciding upon this optimal 
level is based upon marginal returns and marginal costs: 

The production function. The production function is a 
basic concept in production economics. It shows the rela-
tionship between production Y and an input X. Production 
can be litres of milk per cow or yield per hectare arable 
land. Table 55.7 shows some results from hypothetical 
data.

The first column of Table 55.7 shows the units of in-
put X. The corresponding values of production Y are pre-
sented in the second column. The third column shows the 
marginal product ∆Y. The marginal product measures the 
change in production which follows from the use of one 
more additional input. If, for instance, inputs are increased 
from two units to three units the additional increase in pro-
duction is ∆Y = 49.05 - 45.5 = 3.55 units of Y. A graphical 
illustration of production Y and marginal product ∆Y as a 
function of input X is given in Figure 55.3.

Table 55.7 and Figure 55.3 show the physical relation-
ship between input X and production Y. The maximum 
production 62.3 Y is obtained for 8 units of input X. We 
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can see that the marginal physical product, MPP or ∆Y, is 
initially positive and initially increasing for input levels 
up to 4. When more than 4 units of input X are given the 
marginal product decreases, i.e. each extra input leads to 
a higher production level, but the incremental production 
becomes smaller and smaller. If 9 or more units of X are 
given the marginal product becomes negative, which im-
plies that production is decreasing. 

In order to identify the economically optimal intensity 
level of an input, we need to translate the physical rela-
tions into economic relations. The main concepts for this 
are the marginal value product and marginal input cost. 
The marginal value product (∆MVP) is simply the mar-
ginal physical product multiplied by the price (in the ex-
ample 2 euro). The marginal input cost (∆MIC) is the ad-
ditional cost of one unit of input, i.e. the additional price 
of the input times the input quantity for the increment. In 
this case it is 1 * 4 euro = 4 euro. We see from Table 55.7 
that the marginal net return, the extra net return obtained 
for an incremental input use, stays positive until 7 units 
of X but turns negative for higher intensity levels. This 
means that the intensity that will maximise marginal net 
returns on input use is seven units of X. At this level the 
marginal value product is 4.3 kg, which is roughly equal 
to the marginal input cost of 4 euro.

To summarise: Increase the use of an input if the value 
added by the use of that input is larger than the additional 
cost.

Table 55.7. Relationship between production and inputs.

Figure 55.3. Relationship between production Y, marginal product ∆Y 
and input X based upon Table 55.7.

X, kg Y, kg ∆ Y, kg ∆ X, kg ∆ MVP ∆ MIC, euro Marginal net return, euro

 0  40  0  0  0  0

 1  42.5  2.5  1  5  4  1

 2  45.5  3  1  6  4  2

 3  49.05  3.55  1  7.1  4  3.1

 4  52.7  3.65  1  7.3  4  3.3

 5  56.15  3.45  1  6.9  4  2.9

 6  59.1  2.95  1  5.9  4  1.9

 7  61.25  2.15  1  4.3  4  0.3

 8  62.3  1.05  1  2.1  4  -1.9

 9  61.95  -0.35  1  -0.7  4  -4.7

 10  60  -1.95  1  -3.9  4  -7.9
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Input-input Relation
Usually more than one input X is needed to produce a 
product Y. Moreover, one input X1 can often replace an-
other input X2. For instance, in beef production silage or 
grain can be used as feed, while in pork production barley 
or oats or rapeseed can be used. A given amount of Y can 
often be produced with different combinations of X1 and 
X2. The question is which combination of input X1 and 
X2 will minimise the cost of producing a given amount 
of Y, i.e. what is the most cost-minimising combination 
of inputs X1 and X2? To answer this question we need to 
know the substitution ratio for inputs X1 and X2, which is 
defined as: 

   -X1       -Amount of replaced input X1Substitution ratio ___ = 
 _________________________

    X2            Amount of substituted input X2

Experiments with beef cattle have produced the same dai-
ly growth through the combinations of silage and grain 
shown in Table 55.81.

From Table 55.8 and Figure 55.4 it is obvious that 
various combinations of silage and grain lead to the same 
daily growth. The curve of various combinations is called 
an isoquant. However, the substitution ratio gradually 
changes. If the input of X1, silage, is reduced from 11 feed 
units (FU)/day to 10 FU/day, grain corresponding to 0.4 
FU/day is needed. The substitution ratio is -1/0.4 = -2.5. 
The more silage that is replaced by grain, the more grain 
is needed. If silage is reduced from 10 FU/day to 9 FU/
day, grain corresponding to 0.6 FU/day is needed. The 
substitution ratio decreases to -1/0.6 = -1.67. Reducing 

1 The values have been somewhat modified based upon real experi-
mental values.

silage more will need more and more grain. For instance, 
reducing silage in the interval from 7 FU/day to 6 FU/day 
needs 1.2 FU/day of grain. The substitution ratio is here -
1/1.2 = - 0.83. How do we determine the cost-minimising 
combination of inputs X1 and X2? Obviously we need to 
take into account the cost of inputs X1 and X2. Here we as-
sumed that the price the farmer has to pay for silage (W1) 
is €0.23/FU and the price of grain (W2) is €0.4/FU. The 
rule for the cost-minimising combination is: 

     -X1

         

-Amount of reduced input X1Substitution ratio = ___ = _______________________  = 
      X2 Amount of added input X2

Price of W2__________
Price of W1

Since 0.4/0.23 ≈ 1.74, we need to find the combination of 
X1 and X2 which has a substitution ratio corresponding to 
-1.74. From Table 55.8 we see that the combination of 9 
FU/day of silage and 2 FU/day of grain has a substitution 

Table 55.8. Various combinations of silage feed units/day and grain feed units/day that lead to the same daily growth of beef cattle.

Silage X1 Grain X2 X1 X2 X1/X2 W2/W1

11.0 1.0

10.00 1.40 -1.00 0.40 -2.50 1.74

9.00 2.00 -1.00 0.60 -1.67 1.74

8.00 2.90 -1.00 0.90 -1.11 1.74

7.00 4.00 -1.00 1.10 -0.91 1.74

6.00 5.20 -1.00 1.20 -0.83 1.74

5.00 6.70 -1.00 1.50 -0.67 1.74

4.00 8.90 -1.00 2.20 -0.45 1.74

3.00 11.00 -1.00 2.10 -0.48 1.74

Figure 55.4. Various combinations of silage and grain feed that lead to 
the same daily growth of beef cattle.
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ratio of -1.67, which is approximately equal to -1.74. This 
combination of silage and grain will minimise feed costs 
at this daily rate of growth and at the given price relation-
ship. Note, however, that if the price ratio changes, the 
cost-minimising combination of silage and grain will also 
change. A graphical solution is presented in Figure 55.5.

Figure 55.5 presents an isoquant curve which shows 
the various combinations of silage and grain that lead to 
the same growth per day. In addition, we have added a 
curve which shows the various combinations of silage 
and grain that can be bought for one euro (the isocost 
curve). The least cost combination is given by the point 
where the isocost curve is tangent to the isoquant curve.

To summarise: Substitute one input for another if the 
cost of the substituted input is less than the cost of the in-
put that has been replaced and the production level stays 
the same.

Output-output Relation
The third question to decide in the short run is what to 
produce, given that investments have been made and that 
some costs are fixed. The farmer has to decide upon a 
possible combination of products. There may be many 
alternatives: milk, beef, pork, piglets, eggs, poultry, cere-
als, root crops, grass and legumes. In deciding upon the 
combination of enterprises, the first task is to determine 
the physical relationship between enterprises. There are 
three main types of relationships, competitive, comple-
mentary and supplementary. By competitiveness is meant 
that given limited resources, the products compete with 
each other and that production of one product will de-

crease the production of another, e.g. similar cropping 
plants such as wheat and barley, or rapeseed and flax, can 
be seen as competitive. This is illustrated by the produc-
tion possibilities curve in Figure 55.6.

The production possibilities curve in Figure 55.6 
shows the various combinations of two competing prod-
ucts Y1 (wheat) and Y2 (rape) that can be produced with a 
given set of resources, in this case arable land. The farmer 
can produce for instance 20 ha Y1 and 30 Y2 with his given 
set of resources, 50 ha. Alternatively, he can cultivate 33 
ha Y1 and 17 ha Y2 with the same resources. The curve 

Figure 55.5.  Various combinations of silage and grain feed that lead to the 
same daily growth of beef cattle (black line) and various combinations of 
silage and grain feed that can be bought for 1 euro (purple line).

Figure 55.6. Production possibilities curve for two competing products 
Y1 and Y2.

Figure 55.7. Production possibilities curve for two complementary 
products Y1 and Y2.
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  rY1               Py2            rY1          -Py2or   _____  = ____  which is equal to   ____  = ____
  -rY2                 Py            rY2            Py

The rule may be applied to the example in Table 55.9. Two 
products can be produced with one input. The product 
levels Y1 and Y2 and required input levels are illustrated in 
the table. The marginal products are also presented.

It is possible to draw a production possibilities curve 
for X = 6 for both products. This production possibilities 
curve is presented in Figure 55.8.

In order to determine the most profitable combina-
tion of Y1 and Y2, we need to know the price relationship. 
Suppose P1 = 3 and P2 = 1. In this case:
 P2 -1___  = ____  
  P1   3

Consequently we need to find the combination where: 

shows all possible combinations of Y1 and Y2 that can be 
produced. The curve is a straight line, which indicates 
that the products are competitive.

By complementarity is meant that given limited re-
sources, the production of one product increases produc-
tion of another product without extra resources. Examples 
include milk and beef (calves), nitrogen-fixing legumes 
and cereals, manure-producing livestock and cereals. A 
graphical illustration is presented in Figure 55.7.

In a similar way, the production possibilities curve in 
Figure 55.7 shows all combinations of two complementa-
ry products, Y1 and Y2, that can be produced with a given 
set of resources. The farmer can produce 22 Y1 and 40 Y2 
or 33 Y1 and 28 Y2 with the same resources. The curve 
is not a straight line, which indicates that the products 
are complementary. It means the production of one of the 
products has a stimulating effect on the production of the 
other product.

Finally, supplementarity means that production of one 
product Y1 does not in any way affect the production of 
another product Y2. Examples include crop production 
and winter labour in forestry. These two enterprises do 
not compete for the same resources. 

Given the physical relationships between various 
products, how can one decide upon the combination of 
two products so that profit will be maximised? The most 
profitable combination of two products is determined by 
the substitution ratios and their price ratio:

    - Amount of lost product Y1            
price P2Substitution ratio = _____________________ = _______

    Amount of added product Y2         
price P1

Figure 55.8. Production possibilities curve based on Table 55.9 and X = 6.

Table 55.9. Two products Y1 and Y2, their required inputs X and marginal products MP1 and MP2.

Input Product 1 Marginal Input Product 2 Marginal

Product 1 Product 2

X Y1 MP1 X Y2 MP2

0 0 0 0

1 5 5 1 7 7

2 9 4 2 13 6

3 12 3 3 18 5

4 14 2 4 22 4

5 15 1 5 25 3

6 14 -1 6 26 1



Farm Level Economics and How to Change Behaviour

437

 rY1                1_____  = ___  
  rY2               3

This combination is given for 4X to Y1 (MP1 = 2) and 2X 
to Y2 (MP2 = 6) so consequently if 4 units of X are used for 
Y1 and 2 units of X are used for Y2 we have: 

rY1               2               1             rY1             -Py2 ____  = ___ = ___   or   ____  = _____
rY2            6          3           rY2                Py1

To summarise: Substitute one product for another if the 
value of the product is larger than the value of the product 
that has been replaced and the total cost stays the same.

Conclusions 

This chapter examined some of the fundamentals of farm 
management and economic business principles to be ap-
plied on farms, with the focus on the functions of farm 
management and some tools to use. In addition, the basic 
economic principles to use in short-term planning were 
briefly reviewed. Due to restrictions on space, enterprise 
and partial budgeting, whole farm planning, marketing, 
investment and finance were not discussed. Long-term 
planning including economies of size and economies of 
scale were omitted, as was risk and uncertainty. There is 
ample literature on these issues in English. It is our hope 
that the reader has acquired some initial insights into the 
issues involved in farm management and planning.

Questions for review and further thoughts:

1. How is economics defined?
2. Which components describe what farm management 

should take into account?
3. What are the functions of farm management?
4. What are the main tools the farmer has available for 

planning?
5. How can the farmer check the economic performance 

of the farm?
6. With what type of results should the farmer compare 

the records of his/her farm?
7. For what can he/she use the key figures?
8. What are the three central questions to be decided in 

the short term?
9. What is the profit-maximising intensity of a variable 

input?
10. How is the cost-minimising combination of two vari-

able inputs determined?
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