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Abstract

CROSS COUNTRY ANALYSIS OF FARM ECONOMIC PERFORMANCE

Shingo Kimura and Christine Le Thi

This report analyses the farm performance data contributed through the OECD
Network for Farm-level Analysis. It first compares the distribution of four economic
performance indicators across nine participating countries or regions for selected farm
types (output and input ratio, and net operating income per unit of labour, land and net
worth). The comparative analysis shows significant differences in farm economic
performances within countries as well as across countries. It implies that promoting the
adoption of existing best practice and improving the resource allocation can lead to a
significant improvement in the sector’s performance. The factor analysis found that large
farm size is a factor of high economic performance for most types of farms across
countries, but it also identified other relevant factors of high performance independent of
the farm size factor, such as younger age, higher education, and use of financial leverage.

See also OECD Food, Agriculture and Fisheries Papers No. 46 “Distribution of
support and income in agriculture” (http://dx.doi.org/10.1787/5kgch21wkmbx-en).

Key words: Farm performance, farm size, output and input ratio, producer support,
off-farm income, factor analysis and resource allocation.
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Executive Summary

This report analyses the farm performance data contributed through the OECD
Network for Farm-level Analysis. The members of the network and the Secretariat
elaborated the Terms of Reference to establish a cross-country database with a
harmonized definition of population and variables. The report first compares the
distribution of four economic performance indicators across nine participating countries
or regions for selected farm types (output and input ratio, and net operating income per
unit of labour, land and net worth). Secondly, the report compares the characteristics of
high and low performing groups across countries. The last section applies a factor
analysis to statistically identify principal factors of high farm performance shared across
countries and to assess the relative importance of principal factors across countries.

The comparative analysis shows significant differences in farm economic
performances within countries as well as across countries in all the indicators. It implies
that promoting the adoption of existing best practice and improving the resource
allocation can lead to a significant improvement in the sector performance, measured by
the indicators used in this report.

The comparative analysis of characteristics between high and low performing farms
reveals distinctive characteristics of high and low performers. The factor analysis found
that large farm size is a factor of high economic performers for most types of farms
across countries. In particular, the farm size factor dominates other factors in dairy and
field crop farms, indicating a potential gain from economies of scale in these sectors. The
cross-country analysis identified other relevant factors of high performance independent
from farm size factor such as younger age, higher educational attainment of the main
operator, and the use of financial leverage. The analysis identifies the adoption of organic
practice in less favoured area is one of the principal factors of high performance. The
analysis in this report implies that farm size expansion is not the only option to improve
farm performance.

The comparison of payments received by different farm performance groups indicates
that payments are often distributed more to the farms with low economic performance.
Even in case low performers receive an equivalent or smaller amount of payments than
other farmers, low performers rely much more on support as a source of farm income
because of lower margin obtained from agricultural production. Although the objective of
some payments is to support economically low performing farms for environmental or
social reasons, the payments to support low performers may be a factor that retards
structural adjustment which could have occurred in the absence of such payments. The
data also show that low performers depend more on off-farm activities consistently across
countries and farm types, which is compensating the low performance in agricultural
activities.

The factors of high performance indicate the potential areas that resource reallocation
can improve overall performance of the sector. The analysis underscores the importance
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of removing impediments to structural adjustment and implementing measures that
facilitate adjustment. Well-functioning input and output markets and financial market are
fundamental for innovative farmers to evolve in the sector. The significance of the
operator’s age and educational attainment factor indicates the importance of promoting
exit and entry to the sector as well as developing education and training systems.

However, some limitations of the analysis should be recognized in interpreting the
results. First, the indicators of farm performance do not take into account non-economic
aspects of farm performance. Second, the farm performance indicators are not fully
comparable across countries due to differences in the definition of farm type and the
variables used to construct farm performance indicators. Third, the cost data used to
construct performance indicators does not take into account the imputed cost of own land,
labour and capital nor exclude farm expense for rented land and hired labour. The quality
differences of production factors are unaccounted. These factors may bias the distribution
of the performance indicators. Fourth, the analysis of the characteristics of high and low
performers helps to find common factors associated with farm performance, but it does
not identify the causality.

OECD FOOD, AGRICULTURE AND FISHERIES PAPER N°60 © OECD 2013
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1. Background

This report is a part of the project on agricultural innovation mandated by the 2011-12
Programme of Work and Budget of the Committee for Agriculture. The project includes
the development of a framework to analyse the role of government in fostering
agricultural innovation systems, which could be applied to selected countries. As part of
efforts to measure innovation and the impact of policies, a number of indicators of
innovation were proposed in the scoping paper. In particular, indicators of farm
performance are being developed through the OECD Network for Farm Level Analysis.
This report compares farm performance across countries and identifies characteristics of
high and low performers. Further efforts include the development of farm-level TFP
indicators, initially for the dairy farms.

Box 1. OECD network for farm level analysis

The network was created in 2008 under the auspices of the OECD. It includes experts from
government-related institutions and other agricultural economics research institutes involved in the
collection or analysis of micro-level data. Membership is voluntary and a representative coverage of
OECD countries is sought. The OECD Secretariat acts as convenor and contact between network
members and delegates to OECD meetings.

Network members and the OECD share the common goal of improving the quality and
relevance of policy analysis applied to the agricultural sector through the use of micro-level data,
recognising the increasing need for good micro data and related analytical tools to support improved
policy decision making.

The main objective of the network is therefore to support OECD policy analysis through the use
of micro-data and sub-national information. The network is expected to contribute to OECD projects
by providing micro-level analysis on a consistent basis across a number of countries. From the
projects adopted in the programme of work of the OECD Committee for agriculture, the network is
expected to identify issues that would benefit from a micro-level approach, identify data sources and
suggest innovative and adapted approaches.

Another objective of the network is to share experiences and to demonstrate how micro-level
analysis can be used for policy analysis. This will be done through communication of relevant
analysis and discussion of data and analytical issues. As part of this objective, the network is
expected to draw the attention of delegates to emerging policy issues where micro-level approaches
could be particularly rewarding, with a view to contributing to reflections on the programme of work
in the longer term.

It is well established that the high economic performance of the sector is led not only
by productivity improvements by “frontier” farmers, but also by the catching up process
of less productive farms through technological diffusion and resource reallocations.
Cross-country comparison through a harmonized database allows benchmarking farm
performance across countries. Moreover, the distribution of farm performance indicators
of different farm types illustrates the extent to which performance of farms is dispersed
within a specific farm type. It reveals the structural characteristics of the sector. It may
also indicate the extent to which existing technology is diffused among a specific type of
farms.

The comparative analysis of the characteristics of high performing farmers helps to
identify the common factors of high performance and relative importance of those factors
by the type of farm in each country. It is expected to reveal the characteristics of farms
which are more willing to adopt new technology. Characterizing high performing farms
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also helps policy makers to identify potential areas of resource misallocation for further
improvement of farm performance.

The terms of reference were agreed at the Farm-Level Analysis Network meeting,
including standard tables for collecting data. This report draws on data received from nine
countries or regions listed in Table 1.

Table 1. Participants to the distribution of farm performance project

Country Provider/contact Comments

Fruit and vegetable, and non-
ruminants farms are not
available.

Yu Sheng and Katarina Nossal, Australian Bureau

Australia . :
of Agricultural and Resource Economics

Joeri Deuninck, Department for Agriculture and

Flanders (Belgium) Data on Belgian Flanders

Fisheries

Craig Galbraith Agriculture Agri-Food n o )
Canada Canada and Martin Beaulie, Statistics et operating income per unit

Canada of labour is not available

Marju Aamisepp, Rural Economy The data is limited to all farm

Estonia Research Centre types, and field crop and dairy
farms
Germany \(/\\/lﬁ)ner Kleinhanss, Heinrich von Thiinen-Institute
Only output and input ratio is
Italy Concetta Cardillo, INEA available. Dairy farms are not

available.

Jakob Jager Agricultural Economics Research

NEheTEnes Institute (LEI)

England (United

. Andrew Woodend and Katherine Merrett, DEFRA  England level data;
Kingdom)

James MacDonald, Economic Research Service,

United States USDA
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2. Methodology

Four farm performance indicators

The terms of reference first define four indicators of farm economic performance.’
The definitions of variables and data sources follow the study on distribution of support
and income (Moreddu, 2011). All four indicators are evaluated relative to a single
production factor, namely: 1) output and input ratio; 2) net operating income per full-
time equivalent labour; 3) net operating income per hectare of land and; 4) net
operating income per net worth. The indicator of output and input ratio is constructed
as a ratio between gross agricultural output and farm cash expense. It indicates how much
value a farmer receives from the market per dollar of cash inputs and, therefore, the
payments from the government is not counted as output. It measures an efficiency of cash
input use relative to the production value excluding the payments. On the other hand,
three other farm performance indicators are based on net operating income, which is the
difference between gross agricultural output and farm cash expense. Net operating
income is expected to represent how much margin the farmer obtains from the market,
excluding payments. 2 Three performance indicators are based on the net operating
income with respect to three single factors (labour, land and own capital). Annual full-
time equivalent labour input (including both family and hired labour), utilized agricultural
area and farm net worth were adopted as units of labour, land and own capital inputs,
respectively. ®

The four indicators measure different aspects of economic performance. High
performance in one indicator does not necessarily imply high performance in another.
Box 2 presents the definition of all the variables in the terms of reference and Annex A
contains the definition of variables used to construct farm performance indicators by
country.

Farms are ranked using quartiles defined on the basis of the four indicators of farm
performance by farm type. The database includes: 1) quartile information for each farm

1. The definition of farm performance could include “non-economic” performance such as its
environmental performance (e.g., less use of chemical fertilizer), its social performance
(e.qg. better working condition, better animal welfare) or its multi-functional performance
(e.g. better landscape). However, such “non-economic” farm performance indicators were not
adopted because such data is limited in standard farm surveys and establishing a comparable
valuation method across countries is beyond the scope of this study.

2. The farm cash expense used in this report includes both variable and fixed costs (e.g. hired
labour cost, and land and machinery rental cost), but does not include imputed costs of family
labour, own land and capital. Output and input ratio, and net operating income measure net cash
flow of the farm. The potential bias of performance indicators should be recognized in
interpreting the indicators such that the performance of owner farmers could be overestimated
relative to tenant farmers. However, the differentiation of variable and fixed costs and the
evaluation methods of imputed cost items are largely different across countries, making it
difficult to apply harmonized methods. This report, therefore, adopted cash flow based indicators
for its advantage in cross-country comparison of farm performance. In addition, the quality
differences of labour and land indicators are unaccounted in the indicators, which may be
another potential bias of the indicators.

3. The Canadian data adopted net operating income per farm asset instead of net operating income
per net worth to rank farm performance. See Annex A for the definitions of the variables used to
construct farm performance indicators in each country.

OECD FOOD, AGRICULTURE AND FISHERIES PAPER N°60 © OECD 2013



10 — CROSS COUNTRY ANALYSIS OF FARM ECONOMIC PERFORMANCE

performance indicator for all farm types and by farm type, and 2) the average per farm
characteristics of the population, top 25% high performing group and bottom 25% low
performing group for all farm types as well as by each farm type. The farm cash expense
data used to construct performance indicators do not take into account the imputed cost of
farm owned land, labour and capital. Alternatively, the expense for rented land and hired
labour is not excluded from farm cash expense. Therefore, it should be recognized that
the ownership structure of the farm may bias the ranking of farms towards farmers owing
those factors of production, and hence incurring no cash expenses to pay for them.

Box 2. List and definition of variables
Number of farms in farm population (representing 90% of total agricultural sales).
Number of working units (full time equivalent).
Number of hectares of utilized agricultural area (UAA).

Gross agricultural output (GAO) includes market receipts for sales of agricultural products
and services such as custom work, income rental of land, quotas, building, machinery, etc. In the EU
FADN, it includes sales and on-farm use of products (crop and livestock) and livestock, change in
stocks of products (crop and livestock), change in valuation of livestock (minus purchases of
livestock) and various non-exceptional products.

Total support (often referred to as "support” in the text) includes total payments and market
price support.

Total payments include budgetary transfers to farmers from agricultural policy and insurance
payments, conservation payment in the United States, first and second pillar payments of the
Common Agricultural Policy in the European Union. Three categories are distinguished: First pillar
payments, which include direct income payments; Second pillar payments, which include payments
made under the rural development policy of the Common Agricultural Policy; and Other payments,
mainly from national expenditures.

Market price support (MPS) includes transfers from consumers and taxpayers to agricultural
producers from policy measures that create a gap between domestic market prices and border
prices of a specific agricultural commodity, measured at the farm gate level. It is calculated in the
OECD database of Producer Support Estimates (PSE) for main commodities covering ideally at
least 70% of the total value of agricultural production. For each commodity, MPS is equal to the
difference between the domestic producer price (PP) and a border price expressed at farm gate
level (BP), multiplied by quantity produced (QP)

MPS; = (PP;- BPj) * QP;. for commodity i

MPS by commodity can be expressed as a proportion of the value of production of that
commodity (VP).

MPS ratio for commodity i = MPS;/ VP;

MPS for each individual farm is calculated by applying the MPS ratio of each commodity to
corresponding farm receipts. An average MPS ratio for all PSE commodities is used for remaining
commodity receipts. MPS by farm is the sum of MPS for each commodity produced on the farm,
calculated using MPS ratios and individual farm receipts.

Gross receipts include gross agricultural output and total payments.

Farm cash expenses exclude depreciation. Included are total crop, livestock, machinery
expenses and general expenses such as net interest expenses, salaries, rent, insurance, phone,
electricity, fuel, custom work, machinery rental, net property tax, building and fence repairs, freight
and trucking, selling costs, marketing board fees, accounting, etc.

Net operating income is the difference between gross agricultural output and farm cash
expense.

OECD FOOD, AGRICULTURE AND FISHERIES PAPER N°60 © OECD 2013
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Depreciation includes national estimate of economic depreciation or capital cost allowance for
tax purpose, i.e. an amount deducted from taxable income to account for annual depreciation costs
at a rate specific to the depreciable capital item.

Farm income is the difference between the sum of net operating income and total payments,
and depreciation.

Net investment includes the difference between purchases and sales of fixed assets, breeding
livestock change of valuation less depreciation.

Non-farm income includes off-farm income of farm operators and their other household
members. It excludes off-farm income of households operating incorporated farms.

Farm household income includes farm income and non-farm income.
The relationships between income components are also shown in the diagram below:
Components of farm household income

Following the fourth meeting of the network, standard tables were revised to include additional
variables:

Total farm assets includes market value at the end of calendar year of breeding and
replacement livestock, accounts receivable, input inventory, prepaid input expenses, crops for sale,
farm investments, farmland and buildings owned (including farmhouse), machinery and equipment
owned, production quota.

Total farm liabilities includes short and long term money owned to banks, trust companies,
credit unions, government agencies, money borrowed under advance payments, machinery and
supply companies, private individual, shareholders, accounts payable at the end of calendar year.

Farm net worth is the difference between total farm assets and total farm liabilities.

Support rate is total support per gross agricultural output

Definitions of population and aggregates

The network made it possible to improve the consistency of variable definitions
across countries. A major problem when comparing EU farm statistics with North
American or Australian statistics is that in the former, farms are narrowly defined with a
significant number of smaller farms being excluded from the survey, while other
countries usually impose very low farm size limits and include part-time and hobby farms
in their survey. Their definition has an important influence on distribution so it is crucial
to reduce differences in population in order to be able to make comparisons. It was
therefore decided to exclude smaller farms as long as the total farm population
represented by the sample accounts for 90% of total agricultural sales for all farms or
each farm type. For example, the sample in the United States includes any farm with
gross agricultural output of at least USD 100 408 in 2009, which is about 17% of the
population in the survey. At the other end of the spectrum, no maximum limit was
imposed and corporate farms were included (except for some variables like off-farm
income).* A farm could be defined as an operation engaged in agricultural activities,
organised as a sole proprietorship, partnership, or family corporation, where the operator
or operator's household owns or controls the use of farm resources (capital, labour).
Annex A includes information on the definition of farm population in each country.

4. Estonia and Germany reported additional data, separating individual and corporate farms in the
sample farms.

OECD FOOD, AGRICULTURE AND FISHERIES PAPER N°60 © OECD 2013
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Farm types

Using national definitions of farm types, it was decided to keep national definitions
and group them as follows.

1. Field crop farms

2. Dairy farms

3. Beef and sheep farms

4. Fruit and vegetable farms
5. Non-ruminants farms

6. Mixed farms

Many farms have diversified production. Farms are generally assigned to the type that
accounts for the greatest share of farm receipts (Canada and United States) or gross
margin (standard gross margin in the EU FADN). Annex A presents the definition of each
farm type in each country. The database in Belgian Flanders and the Netherlands includes
nursery/greenhouse/floriculture farms due to their significance in agriculture.

Year
The database covers a period of five years (2004, 2006, 2007, 2008 and 2009).°

Farm characteristics

The following six categories of farm characteristics are defined to analyze the
relationship between farm performance and farm characteristics. Participants reported the
average per farm of each farm characteristic for the population, the top 25% high
performing group and the bottom 25% low performing group by performance indicator as
well as by farm type. However, availability of data, in particular non-financial farm
characteristics, is limited in some countries. Annex A presents the definitions of farm
characteristics variables in each country.

Farm size

Farm size should include economic size, and land area and labour input. Gross
agricultural output is chosen as an indicator of economic size. Annual full-time equivalent
work unit (e.g. Annual Work Unit in FADN database) and Utilized Agricultural Area are
used to represent labour and land size, respectively.®

5. The data for 2005 is not included sources to be consistent with the year coverage of the study on
distribution of support and income (Moreddu, 2011).

6. In the United States, the full-time equivalent labour input cannot be estimated due to the lack of
total hours of labour input in most of the years. Alternatively, number of workers (operators,
other paid, other unpaid), including part-time workers was chosen as an indicator of the size of
labour input. However, high correlation is found between the number of workers and total hours.
The coefficients of correlations in 2009 are, all sectors, 0.74; field crops, 0.74; fruits and
vegetables, 0.63; dairy, 0.83; beef cattle, 0.67; non-ruminant animals, 0.91; and mixed farms,
0.90. Care must be taken in comparing the net operating income per unit of labour between the
United States and other countries, considering the downward bias of net operating income per
unit of labour in the United States.
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Support

Support includes all payments to producers reported in farm survey data, as well as an
estimate of Market Price Support (MPS) by farm.” Representative indicators are both the
amount of total support and the share of total support in gross receipts (support rate).

Off-farm activity

Some farm surveys used in the database include information on off-farm activity
(Australia, the Netherlands, England and the United States). Diversification to off-farm
activity could be a factor of high or low farm performance. For example, it may bring
additional sources of income or enhance innovation through interaction with other
sectors. Both the total amount of non-farm income and the share of non-farm income in
farm household income indicate the significance of off-farm activity.

Investment and adoption of specific technology

Gross investment is used as a proxy of farmers’ willingness to adopt new technology.
Gross investment is available in Australia, Belgian Flanders, the United States, the
Netherlands, Estonia, England and Germany. Adoption of specific production practice or
technology could be a direct estimate of technological adoption. A farm survey carried
out in EU countries and regions has information on the application of organic farming
technology (Estonia, Germany, the Netherlands and England). The statistics in the
database represent the share of farms which adopt organic production technology.

Operators’ characteristics

Operators’ characteristics are taken as indicators of unobserved managerial input. The
database includes main operators’ characteristics such as age and educational attainment.
The educational attainment is defined as a dummy variable if the main operator achieved
higher than tertiary education.

Geographical conditions

Geographical conditions of the farm may also be an important factor of farm
performance. The share of utilized area of land in Less Favoured Area is chosen as an
indicator to represent to which extent the location of the farm is unfavourable to farming.
This data exists for Estonia, Germany and England.

Analytical steps

Based on the cross-country database, the rest of this report conducts a cross-country
analysis of farm performance in three steps. The first step carries out cross-country
comparisons of the distribution of four farm performance indicators across farm types in
terms of the average performance of quartile groups. High and low performers are
defined as a quartile group of farms in the top 25% high and the bottom 25% low
performing group, respectively. The comparison of average performance of high and low
performers allows benchmarking the performance of “frontier” farms and “catching up”
farms within the country as well as across countries. The distribution reflects the
structural characteristics in each farm type and helps identify primary areas of
performance gap.

7. See Box 2 for the method applied to calculate support at the farm level.
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The second step describes the average characteristics of high and low performers
relative to the population by each category of farm characteristics (farm size, support, off-
farm activity, adoption of specific technology, main operator’s characteristics and
geographical condition). The data also describes the structural characteristic of each farm
type such as the share of high performers in production, input use and payment. This
analysis helps to identify the profiles of frontier and catching up farmers and the potential
areas of resource constraints to further improvement of farm performance.

The last step analyses the common factors of high performance for each farm type
across countries and compares the relative importance of each factor. The factor analysis
is applied to statistically identify principal factors of high performers shared across
countries. Each factor consists of a vector of farm characteristics variables (e.g. farm size,
and young age and high education). This statistical method has an advantage in reducing
a number of farm characteristics to a few principal factors and in assessing the relative
importance of the factor of high performance across countries.

3. Analytical results

Cross-country comparison of farm performance

This section presents the cross-country comparison of four farm performance
indicators (output-input ratio, and net operating income per unit of labour, land and net
worth) by farm type.® High and low performers presented in Figures 1-6 are the average
performance of top and bottom quartile groups. The performance indicators are averaged
across the available years to mitigate a year-specific effect on farm performance.’ The
population average indicates the performance of the defined farm type. Therefore, the

8. Belgium and UK data cover only Flanders and England region, respectively. The dataset in some
countries are limited to specific performance indicators and some years. Canadian data does not
contain net operating income per unit of labour. Only output-input ratio is available for Italy. Not
all farm types are available in some countries For some years, the US data is missing due to the
limitations of the data availability (2004, 2006 and 2007 for net operating income per unit of
labour, and 2004 and 2006 for net operating income per unit of land). The farm performance
indicators are not fully comparable across countries due to differences in the definition of farm
type and the variables used to construct farm performance indicators. the cost data used to
construct performance indicators does not take into account the imputed cost of own land, labour
and capital nor exclude farm expense for rented land and hired labour. The quality differences of
production factors are unaccounted. These factors may bias the distribution of the performance
indicators. The cross-country comparison of mixed farm and greenhouse/nursery/floriculture
farms are not presented in the report for different reasons. For the mixed farm sector, the form of
diversification depends on the agricultural structure of the country. In Australia, mixed farms
tend to be diversified operations between field crop and grazing livestock, while the mixed farm
in the European Union includes many forms of diversified operations between different sectors.
The data was available only in Belgian Flanders and the Netherlands for
greenhouse/nursery/floriculture sector. Annex B contains the distributional information of four
performance indicators including these two sectors. The population includes both individual and
corporate farms. Annex Figure B.1 compares the distribution of performance when corporate
farms are excluded from the population for selected farm types in Estonia and Germany.

9. The average net operating incomes per unit of labour and land and labour are converted to US
dollars using average exchange rate of the year in OECD Statistical Databases. The effect of year
specific shocks cannot be fully removed by averaging performance indicators across years
(i.e. large policy change or market development).
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average performance indicators in this section represent the average performance of the
group as a whole, not an average of the individual farm performance. To make indicators
comparable across countries, market price support is subtracted from gross agricultural
output in calculating the net operating income so that the output is evaluated by the world
price. The average performance indicators are measured in the absence of support. The
line in the Figures connects the average performance of high and low performing groups,
and the population of the farm type. A longer line implies that the dispersion of farm
performance is larger between low and high performers within the same farm type.
Annex B presents the distributional statistics of four performance indicators for each farm
type by year (Annex B Tables B.1-B.4).

All farm types

Figure 1 compares the distribution of three farm performance indicators when pooling
all the available farm types.’® The Figure indicates that wide dispersions of farm
performance exist within countries as well as across countries. The US farms generate on
average the largest value of output per dollar of cash input and achieves the highest
average net operating income per labour input. The average performance of high
performers is more variable across countries than the average performance of the
population. High performers in Italy, Australia, Belgian Flanders, and Germany achieve
higher average output and input ratios than high performing US farms. The average
output-input ratios of low performers are less than unity except for Germany and the
United States, meaning that revenue from agricultural production at the international
price is on average not enough to cover the cash expenditure.

Average net operating income per unit of labour of the population is comparable
among the United States, Germany and Belgian Flanders. However, average net operating
income per unit of labour input of high performing US farms far exceeds those in other
countries. ** Average net operating income per net worth is the highest in Belgian
Flanders, followed by the United States, for both high performing groups and the
population. The high performance of Belgian Flanders farms in this indicator is most
likely due to a relatively lower asset level and a higher debt ratio compared to other
countries in the dataset.'?

10. Available farm types do not necessarily cover all the agricultural sectors in the country. In
Australia, Estonia and Italy, available sectors in the dataset are particularly limited to specific
sectors. Moreover, the performance in all types of farms is strongly influenced by the structural
characteristics of agriculture of the country. Figure 1 does not present net operating income per
unit of land because cross-country difference reflects more the diversity of agricultural sectors
and geographical conditions across countries.

11. Some large US farms rely on custom service providers for some tasks, and on contract labour
teams for others. The labour involved in custom services or in contract labour teams are not
recorded as labour input in this database. The cost of such contract work is recorded as cash
expenses. As a result, net operating income per unit of labour could be ranked higher compared
to farms that performed such tasks with their own labour.

12. The debt ratio is on average the highest in the Netherlands (36%), followed by Flanders (28%)
and Estonia (27%). It is the lowest in Australia (11%), England (12%) and the United States
(13%).
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@ Top 25% high performers [l Bottom 25% low performers
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Figure 1. Distribution of farm performance, all farm types
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The distribution of output-input ratios among field crop farms is more similar across
countries than those in other farm types. The average performance of field crop farms in
the United States, Germany, Australia and the Netherlands are the highest in both output-
input ratio and net operating income per labour input. Average net operating income per
unit of land is the highest in the Netherlands, Germany and Belgian Flanders, reflecting
more intensive crop farming in these countries. Average net operating income per unit of
land tends to be low in countries with large land endowment (Australia, the United States
and Canada). In the United States, Germany and Belgian Flanders, average net operating
income per net worth of the high performing group and the population is exceeding 20%
and 5%, respectively.
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Figure 2. Distribution of farm performance, field crop farms

Average performance of 2004, 2006-09, output is evaluated by world prices
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Dairy farms

Dairy farms in Germany and Belgian Flanders achieve the highest average output-
input ratio, followed by Australia and the United States. While the top 25% high
performing dairy farms in Australia have the highest performance in output-input ratio,
the high performing dairy farms in the United States and Germany achieve the highest
average net operating income per labour input as well as per net worth. The high
performing dairy farms in the United States achieve by far the highest net operating
income per labour input. The performance of the Canadian dairy farms is one of the
lowest after market price support is subtracted from farm revenue.
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Figure 3. Distribution of farm performance, dairy farms

Average performance of 2004, 2006-09, output is evaluated by world prices
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Beef and sheep farms

Figure 4 compares the distributions of three farm performance indicators of beef and
sheep farms across countries.”® The Australian beef and sheep farms outperform in two
indicators (average output-input ratio and net operating income per unit of labour),
followed by the United States and Germany. However, high performers in the United
States obtain by far the highest average net operating income per unit of labour and per
net worth.

13. Beef and sheep farms in the population include both breeding and feedlot operations. It is hard to
compare performance in net operating income per unit of land due to different land use pattern
between two operations.
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Figure4. Distribution of farm performance, beef and sheep farms
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Fruit and vegetable farms

Figure 5 presents the cross-country comparison of farm performance of fruit and
vegetable farms across countries.* The average performance of fruit and vegetable farms
is the highest in Belgian Flanders and the Netherlands in output-input ratio as well as in
net operating income per unit of labour. Average net operating income per net worth of
fruit and vegetable farms tends to be higher than other types of farms in many countries
due to smaller farm equity in this type of farms.

14.

Comparison of net operating income per unit of land indicator is not presented because land
input varies depending on the types of fruit and vegetable farm operations such as field or
greenhouse operations. The calculations for Flanders and the Netherlands exclude
greenhouse/nursery operations.
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Figure 5. Distribution of farm performance, fruit and vegetable farms

Average performance of 2004, 2006-09, output is evaluated by world prices
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Non-ruminants farms

The average output-input ratio of the non-ruminants farms tends to be lower than that
of other types of farms, indicating the higher share of purchased inputs in production
(Figure 6). The highest average output-input ratio of non-ruminants farms is found in the
United States, followed by Belgian Flanders and Germany, while the average output-
input ratios of high performers in Italy and the United States are far exceeding other
countries. Non-ruminants farms in Belgian Flanders and Germany have the highest
average net operating income per unit of labour of the population than that in the United
States, but the top 25% high performing US non-ruminants farms outperform high
performing non-ruminants farms in other countries.
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Figure 6. Distribution of farm performance, non-ruminants farms

Average performance of 2004, 2006-09, output is evaluated by world prices

@ Top 25% high performers [l Bottom 25% low performers Population
Output-input ratio Net operating income
per full-time equivalent labour
USD thousand

80
T 60 - I
! ! i . | w ] [
) 20
| L b . ]
) 0 " u I
20| |
& ’bsb @6\ \.\,’9A (\81 \,b(‘b \}‘a‘?" -40 -
,\\b N & NG ) Q o >
3 v & & & & S & & x
< & RS K Q & NS N
& oS & X &
<8 & N <

Net operating income per net worth
Percentage

60 -

50 -

40

30

- [

-10 A
-20
-30
-40 -

-

3.2. Characteristics of high and low performers

This section compares the characteristics of high and low performers and identifies
the profiles of “frontier” and “catching up” farmers. As in the previous section, high and
low performing groups are defined as the top 25% and the bottom 25% group of farms
ranked by farm performance indicator (output and input ratio, and net operating income
per unit of labour, land and net worth). The database contains average characteristics of
the high and low performing groups as well as the population by farm type. Each
characteristic variable has at most twenty observations (on four performance indicators
for 5 years) for each performance group if all years and performance indicators are
available. To make them comparable across countries, a standardized index is calculated
first as the average characteristic of high and low performers relative to the average of the
population for each observation. An index is unity if the average characteristic of the high
or low performing group is identical to that of the population. The index of 1.5 for the
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high performing group means that the average of high performers is 50% larger than the
population average. The indices are then averaged across farm performance indicators
and years with an equal weight."

Four indicators represent the economic performance of farms evaluated with respect
to a single factor (cash inputs, labour, land and own capital). A farm in a high performing
group in one indicator may be in a low performing group in other indicators. The
assessment of economic performance based on multiple factors requires appropriate
weighting of different input factors, but this is not possible based on available
information in the data set. Alternatively, the analysis in this section presents the index of
a deviation of high and low performers from the population average equally weighted
across different performance indicators to partially address the issue of using single factor
profitability indicators. Annex B presents the average characteristics of high and low
performers ranked by four different farm performance indicators, presented by year
(Annex B Tables B.5-B.13).

Farm size

Value of production

The size of gross agricultural output measures the value of production, which can be
interpreted as an economic size of farm. High performers on average generate a higher
production value in most of the countries (Figure 7). The average economic sizes of high
performers are relatively larger in the United States, the Netherlands, England and
Australia for most types of farms. This means that production is more concentrated on
high performing farms in these countries.

The spread in average economic size between high and low performers tends to be the
largest for beef and sheep farms. High performing beef and sheep farms generate on
average more than twice the production value than the population average in Australia,
the Netherlands and the United States. In contrast, low performing dairy farms have
higher production values in Australia and Estonia. Despite their larger economic size,
higher level of cash expenditure is most probably lowering their performance relative to
economically small farms which are more efficient in input use. The difference in average
economic size between high performing dairy farms and the population is less than 50%
in countries and regions in European Union. The quota system in the dairy sector may be
impeding high performers to expand their production.

15. In some countries, the average characteristics of high and low performing groups are available
only for a limited set of performance indicators or years. In this case, the indices of high and low
performers are averaged across available performance indicators and years.
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Figure 7. Economic size and farm performance
Average index across four performance indicators in 2004, 2006-09
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Although high performers tend to apply more labour input in the United States,
England, the Netherlands, and Belgian Flanders, the difference in average size of labour
input between high performers and the population tends to be much smaller compared to
the difference in the average value of production (Figure 8). It is more likely the case that
even economically large farms tend to rely on family workers for most types of farms.
Low performing dairy farms have greater average labour input in Australia and Estonia.
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In the Netherlands, high performers on average have larger labour input particularly
among field crop, beef and sheep, and fruit and vegetable farms.

Figure 8. Labour use and farm performance

Average index across four performance indicators in 2004, 2006-09
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Land use

High performers do not necessarily operate a larger land area (Figure 9). This implies
that high performers generate higher output value with similar sizes of land and labour
input because of their higher management capacity (e.g. efficient use of cash input,
marketing skills and so on) rather than large input use. In many types of farms, low
performers have a larger average land size than high performers. Low performing dairy
farms in Australia, Canada and Estonia operate significantly larger areas of land. One
potential reason of insignificant difference in the average land size by performance
groups is that economies of scale have been exploited, leaving less room to reduce the
unit cost of production through land size expansion. The difference in land quality could
also be a factor explaining the difference in farm performances.

Figure 9. Land use and farm performance
Average index across four performance indicators in 2004, 2006-09
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The information on the share of high and low performers in output and input use for a
specific farm type can be inferred from the average characteristics of high and low
performers and the population. Figure 10 shows the share of high, low and middle
performers in total value of output, labour input and land use in all farm types, field crop
farms and dairy farms, averaged across years. The shares of middle performers are
calculated as a residual of shares accounted by the top and bottom 25 percentile
performers. High and low performing groups each represent 25% of the population and
the remaining 50% are classified as middle performers. If the output, labour use or land
use is equally distributed, the share of high and low performer would be 25%.

Figure 10 shows that output can be highly concentrated on high performers, while the
land and labour use tend to be more equally shared across different groups of farm
performance. The value of production tends to concentrate more on high performing
groups except for Estonia. This is particularly the case in the United States, England and
Australia. In the United States, the top 25% of high performing farms account for more
than half of the production value for all farm types, using 38% and 23% of labour and
land, respectively. On the other hand, the bottom 25% low performers in the United
States produce only 15% of production value, but the low performing group accounts for
25% of labour input and 31% of land use. The market share also depends on the farm
type. High performing US dairy farms account for 47% of output value and 19% and 25%
of labour and land input, respectively. In Australia 38% of dairy production value is
accounted for the bottom 25% low performers which use approximately 45% of labour
and land input in the dairy farms.

In the Netherlands output and input use is concentrated on high performers. Overall,
high performers account for 35% of production, 30% of labour use and 26% of land use.
The top 25% high performing field crop farms generate 42% of production value. The
share of high performers in the value of production is relatively smaller in Estonia. High
performers in Estonia tend to have smaller market shares both in production value and
input use compared to low performers.
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Figure 10. Share of high and low performers in output and input use in selected types of farms

Average share across four performance indicators in 2004, 2006-09
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Payments

Figure 11 presents the average size of payments (which does not include market price
support) that high and low performers received relative to the population average. The
data shows that the differences in the absolute level of payments between high and low
performers tend to be much smaller than those in economic size for many types of farms.
Given the lower level of net operating income obtained by low performing farms, the
share of payments in farm income is significantly higher for low performers.

Figure 11. Payments and farm performance

Average index across four performance indicators in 2004, 2006-09
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Low performers receive more than 20% larger payment relative to the population
average in Canada, Italy and Estonia. In Canada, low performers on average receive more
support than high performers in all farm types in the dataset.'® This is most likely because
a large proportion of support in Canada is directed to individual farmers experiencing
margin loss except for dairy farms where support is largely composed of market price
support. This program may provide incentives for low performing farms to take more
risks and to trigger more payments (Anton, Kimura and Martini, 2011). The payments in
Australia also tend to be directed to low performers in some farm types. For example,
despite much smaller economic size and land area, low performing beef and sheep farms
receive equivalent amounts of payments as the population average. This is probably due
to the Exceptional Circumstance programme being activated when farmers experience
income loss due to exceptional climatic events such as drought.

In EU countries and regions, the relative size of payment received by high and low
performers tends to follow the distribution of land size for field crop, beef and sheep, and
dairy farms. In the United States, low performers also receive equivalent or even larger
amounts of payments even though their economic sizes are much smaller than the US
averages. For non-ruminants, and fruit and vegetable farms, payment can be concentrated
to low performers in some countries. In the Netherlands, Germany and England, low
performing fruit and vegetable farms receive a 20% larger amount of payment relative to
the population average. This is also the case for non-ruminants farms in the Netherlands
and the US where low performers receives approximately 50% larger amount of payment.

Figure 12 presents additional information on the average share of high, low and
middle performers in total payments in 2004, 2006-09. Overall, payment is more equally
distributed among different performance groups than the value of production and input
use. However, payment can be concentrated on low performers for some types of farms.
In Canada, the bottom 25% low performing field crop and dairy farms account for 41%
and 34% of the total payments, while the top 25% high performers receive 17% and 19%
of total payment, respectively. The low performing dairy farms in Australia and Estonia
account for 52% and 33% of the total payment for dairy farms, respectively.

16 . This does not necessarily mean that chronically low performing farms receive more support. It
may be a result of the policy design that farms receive more support in low performing years.

OECD FOOD, AGRICULTURE AND FISHERIES PAPER N°60 © OECD 2013



30 — cROSS COUNTRY ANALYSIS OF

FARM ECONOMIC PERFORMANCE

Figure 12. Share of high and low performers in support
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The information on off-farm income in the database is limited to Australia, the
Netherlands, England and the United St