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Abstract: This paper assesses the effects of the performance of the OECD national economies and agricultural sectors on
the farm producer support for the years 1986 to 2009. The study is complementary to the large amount of microeconomic
research that highlights the importance of support to agricultural industry. Data for the analysis are taken from the OECD
Producer and Consumer Support Estimates database and the World Bank World Development Indicators 2010 database.
The Producer Support Estimate — PSE (expressed in absolute value, in percent of the total farm revenues and per 1 hectare
of agricultural land) was taken as the dependent variable, whereas the selected indicators describing the performance of
the economies (e.g. GDP per capita, unemployment, fiscal balance, government debt, government expense and tax rev-
enue, exchange rate, agriculture share in GDP and employment, agricultural raw materials exports and imports) were the
independent variables. Utilizing these variables, a simple linear regression analysis was conducted and resulted in many
significant associations. In the period analyzed, there was a wide gap between the most and least farm supporting countries
in terms of the annual average percentage PSE and the PSE per hectare. Substantial differences between the countries in
the variability of the PSE over the time occurred. The empirical results obtained from the regression models reveal, among
other, that when the countries were becoming richer, the percentage PSE was generally decreasing. Mixed results were ob-
tained for the relationship between the percentage PSE and unemployment, as in some countries it was negative, while in
the others positive. Expansionary fiscal policy exerted opposite effects on the PSE in different countries. Labour productiv-

ity in agriculture was inversely correlated with the percentage PSE.
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Scholars have long been interested in determining
and explaining the levels of the government support
to agriculture in different countries. In terms of wel-
fare economics, arguments for this support in rich
countries are found in the links between agriculture
and positive external effects or public goods like
food security, landscape amenities, preservation of
rural communities and rural lifestyle (Drake 1992;
Brunstad et al. 2007).

Park and Jensen (2007) consider agricultural subsi-
dies in the developed countries as a type of distribu-
tive policy that targets the agricultural sector at the
expense of consumers and taxpayers. According to
Anderson et al. (1986), the universal protection of
agriculture among developed countries can be ex-
plained by the rise in social affordability of the total
tax burden associated with agricultural protection
due to the rise in the taxpayers’ income. Swinnen
(2009) emphasizes that, with economic growth, the
share of agriculture in labour force is declining, and
consequently the per unit costs of increasing farm
incomes through protection decrease for the rest of
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society. With a diminishing share of agriculture in
employment, studies drawing on the logic of col-
lective action (Olson 1965) have presumed that this
makes farmers to supply political influence at lower
(marginal) costs than other (larger and less coordi-
nated) special interest groups, such as consumers and
taxpayers, for instance (see e.g. Bilal 2000; Knetter
and Prusa 2003; Jonsson 2007; Furtom et al. 2009).

The literature covering research on the political
economy of agriculture and agricultural policies!
has recently stressed the role of constitutions in
the redistributive policies implemented by the gov-
ernment. For instance, the empirical results for the
OECD countries obtained by Anderson et al. (1986)
demonstrate that electoral systems that encourage
politicians to target narrow (broad) constituencies
are associated with relatively high (low) levels of
agricultural subsidies.

Amongst several issues related to agricultural sup-
port, there are those connected with risk and uncer-
tainty. Governments intervene on farmers’ income risk
through stable macroeconomic parameters (inflation,
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interest rates, and exchange rate), social policies, fiscal
policies and agricultural policies as well. According
to the available studies (Mishra and Goodwin 1998;
Hardaker et al. 2004; OECD 2005; Serra et al. 2005;
Hardaker and Lien 2010), farmers as a group are risk
averse, although the degree of risk aversion varies
across farmers and from one country to the next.
Risk effects of agricultural support policies occur in
an uncertain world when farmers are risk averse and
support policies either reduce the revenue variability
and/or increase income (OECD 2006; Antén 2008).

In recent years, risk-related measures have com-
prised two-thirds of the total average support to
the OECD producers, as measured by the Producer
Support Estimate (PSE). In almost all OECD and
emerging economies, their share has reached over 50%
of the PSE (OECD 2009; Spicka 2010). To mitigate
risk, most OECD countries offer the Market Price
Support (MPS) through border measures that typically
stabilise domestic prices. The MPS, as a component
of the PSE, represents transfers to producers from
consumers arising from the measures that create a
gap between the domestic market prices and border
prices of specific agricultural commodities, after
deducting taxes paid by the producers to finance
exports and the excess feed cost arising from these
measures (Butault 2011).

Statistical investigation of agricultural support
policies in all OECD countries indicates that most
forms of that support decrease the revenue vari-
ability (some to a large extend), although the MPS,
as the most widespread risk-related measure and
in most OECD countries, is the main risk reducing
type of support (OECD 2004, 2006). However, the
developed countries shifted their agricultural poli-
cies by a gradual removal of governments from the
management of commodity markets.

Agricultural support in the developed countries
has been empirically examined for many different
purposes, especially from the point of its impact on
farm economy (e.g. input, output, income, prices,
technology, investment, farm structure etc.), consum-
ers (e.g. food prices, obesity), international markets
and developing countries (Salhofer and Schmid 2004;
Peterson Zwane and McMillan 2006; Alston et al.
2008; Latruffe et al. 2008; Whitaker 2009).

Unfortunately, we found a limited number of studies
investigating the impact of the macroeconomic and
especially fiscal factors on the farm producer support.
Among these studies, there are those exploring the
effects of the exchange rate on agricultural policy

measures such as the MPS or PSE (see Schuh 1974;
Inomata 1986; Bojnec and Swinnen 1997; Liefert
2011). The general economic performance (measured
by GDP, GVA, unemployment rate) as a determinant
of the regional producer support in Germany was
studied by Anders et al. (2007) as well by Elsholz
and Harsche (2008).

Many factors in the national economy, outside the
field of agricultural policy, have an impact on the
farm revenue and income. The overall prosperity of
farm producers is inevitably tied to the welfare of the
entire population, national employment or unemploy-
ment, international trade, monetary and fiscal policies.
Furthermore, any changes in the macroeconomic envi-
ronment are likely to have major effects on agriculture,
taking as an example the latest global economic crisis.

This crisis, which has turned from a financial crash to
an economic crisis, has increased the pressure on the
governments’ budgets. Almost all developed economies
are presently struggling with a debt problem which may
eventually provoke adjustments of their agricultural
policies. For agriculture, fiscal constraints usually led
to successive cuts in farm program support. As pub-
lic debts will continue to rise, painful spending cuts
would make voters more sensitive to some agricultural
expenditures. It is especially important for the future
Common Agricultural Policy as the EU Member States,
mainly those being net contributors to the Community
budget, beset with the economic downturn and pub-
lic debts would reject the profligate CAP. Any policy
changes are an important source of risk to farmers.

The rest of this paper is organized as follows. Section
two presents the underlying data used for the empiri-
cal analysis and explains the methodology. Section
three presents and discusses our empirical results.
The final section summarises the main findings and
offers some concluding remarks.

MATERIAL AND METHODS

The main objective of the paper is to identify the re-
lationship between country’s macroeconomic perfor-
mance and agricultural support, or more specifically
to answer the questions: (i) How do development and
fiscal indicators influence the agricultural producer
support? (ii) How do these effects differ between the
OECD countries?

A comprehensive review of the recent available
literature covering material related to agricultural
support and its connections with the general mac-

!Comprehensive summary and review of that literature can be found in the papers of Henning and Struve (2007), Swin-

nen (2009) and Dutt and Mitra (2009).

102

AGRIC. ECON. - CZECH, 58, 2012 (3): 101-118



roeconomic performance formed the basis of the
empirical research.

To obtain an overview of the relationship between
the PSE and the relevant macroeconomic and fiscal
variables, we collected data on a sample of mem-
ber countries of the Organisation for Economic
Cooperation and Development (OECD). All coun-
tries, with the exception of Turkey and Mexico, were
taken into consideration, with the EU treated as one
country?. The investigation period covers the years
from 1986 to 2009. However, not all considered data
were available for all countries in our sample for
this length of time. In such cases, the analysis was
restricted to shorter periods.

The source of the data on the level of agricultural
support has been annual statistics of the OECD on
the Producer Support Estimates (PSE). This indicator
measures the annual monetary value of gross transfers
from consumers and taxpayers to agricultural pro-
ducers at the farm-gate level, arising from the policy
measures that support agriculture, regardless of their
nature, objectives or impacts on farm production or
income (OECD 2010, p. 17). The PSE reflects support
going directly to farmers.

PSEs have been constructed to evaluate and monitor
agricultural policy changes (Josling and Valdes 2004)
and, as indicated by Tangermann (2006, p.143), it is
not an exercise in estimating the effects of policies,
but an attempt at measuring the efforts made by the
policy makers.

To establish the association between the macro-
economig, fiscal, agriculture indicators and the PSE
measures, simple linear regression models were used,
i.e. the PSE was regressed on each exogenous vari-
able independently. The R? value was examined for
each regression as an indication of the goodness of
fitting of the model. There were good reasons not to
expect strong correlations between the PSE and the
selected variables, as simple correlations may fail
to be significant because of the omission of other
variables. Significance of the estimated regression
coefficients was tested using the Student’s test (Rao
1982; Dobosz 2001).

The PSE measures (PSE expressed in absolute value,
in percent and per 1 hectare of agricultural land) were
used as independent variables. The percentage PSE
(PSE%) is the ratio of the PSE to the value of the total
gross farm receipts (including budgetary support).

The PSE data were statistically analyzed with
the standard procedures of the analysis of variance

(ANOVA). The methodology for the examination of
instability in agricultural policy was to calculate the
variation in the PSE for the period 1996—-2009 on the
basis of standard deviation (SD) and the coefficient
of variation (CV).

The explanatory data applied for the empirical
analysis were the aggregated data for the member
states of the OECD and the European Union as well
as the data for individual states drawn from the World
Bank WDI 2010 database. As a country’s economy is
a complicated area, several variables can impact the
farm support; some of them are controlled by the
government, and some are not. The government-
controlled changes include, for instance, changes in the
government spending and changes in taxes. Numerous
potential variables representing the macroeconomic
and fiscal situation during the period studied were
first taken into consideration, but finally we selected
those reported in the Table Al (see Appendix).

Some of the data were additionally used as inputs
in the cluster analysis of country groups (Hartigan
1975). The Ward’s method (hierarchical process)
was here adopted. All the variables considered were
standardised. Countries were grouped together ac-
cording to their homogeneity on the basis of their
general macroeconomic performance or the agricul-
tural sector performance. The resulting clusters were
graphically displayed as the dendrograms.

RESULTS

The levels of support to farm producers and its
variation over the 1986-2009 period

During the period 1986-2009, there was a marked
progress in agricultural policy reform within the
OECD countries resulting, among others, in changes
in the PSE level and its composition. Regrettably, there
is not sufficient room here for outlying the evolution
of the OECD agricultural policy in depth, although it
has recently been the subject of several studies (e.g.
Bielik et al. 2007; Butault 2011).

Despite the fact that the reduction of agricultural
support has been a subject of considerable interna-
tional and domestic debates for the past two decades,
in several rich countries it still remains high. In 2009,
the value of support to producers in the OECD area
reached USD 253 billion or EUR 182 billion. The EU
was the largest supporter providing around $121

2The EU covers 12 countries until 1994, 15 countries as from 1995, 25 countries as from 2004 and 27 countries as from
2007. Merely four of the EU Member States that acceded in 2004 (the Czech Republic, Hungary, Poland and Slovak
Republic) were the OECD members in 2009 and only their data are obtainable in the OECD database.
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billion or 48% of the reported total 2009 PSE. The
cumulative share of the EU and three other countries,
i.e. Japan (18% or $46 billion), the United States (12%
or $31 billion) and Korea (7% or $17 billion) was
at 85% of the total support. On the other hand, in
2009 the farm support was almost non-existent in
Australia ($0.9 billion or 2.7% of farm receipts) and
New Zealand ($0.34billion or 0.35% of farm receipts).
Table 1 illustrates how the PSE annual average levels
and their inter-temporal variation over a twenty-four
year period differed between the OECD countries.

The lowest annual average levels of the total PSE for
1986-2009 were found in New Zealand and Iceland,
while the highest one in Japan. Considering the an-
nual average (over the period 1986-2009), as much
as 31 cents in each dollar of the revenue for the av-
erage farmer in the OECD countries came from the
government support. Only the rest was earned in the
market. The minimum PSE share in the total producer
receipts was in New Zealand, whilst the maximum
in Switzerland, Norway and Iceland. In terms of sup-
port per hectare, Japan and Korea (with the support

Table 1. Inter-temporal variation in PSE (summary statistics), 1986-2009

Countries Measure of support N Mean SD CV (%)
PSE (Mill. $) 24 12445 336.0 27.0
Australia PSE (%) 24 6.1 2.7 44.5
PSE/ha (%) 22 3 0.7 26.9
PSE (Mill. $) 24 5340.9 1387.2 26.0
Canada PSE (%) 24 23.5 7.5 32.1
PSE/ha (%) 22 77 19.9 25.8
PSE (Mill. $) 24 173.9 38.4 22.1
Iceland PSE (%) 24 66.4 7.7 11.6
PSE/ha (%) 22 77 16.6 215
PSE (Mill. $) 24 49 468.9 8 835.5 17.9
Japan PSE (%) 24 56.5 5.2 9.1
PSE/ha ($) 22 9447 1514.8 16.0
PSE (Mill. $) 24 18 289.6 4.055.1 22.2
Korea PSE (%) 24 63.7 7.2 11.3
PSE/ha ($) 22 9132 2363.3 25.9
PSE (Mill. $) 24 108.6 158.5 145.9
New Zealand PSE (%) 24 2.1 4.1 192.4
PSE/ha ($) 22 7 9.9 133.6
PSE (Mill. $) 24 2 964.4 410.8 13.9
Norway PSE (%) 24 67.6 3.9 5.7
PSE/ha ($) 22 2 824 390.5 13.8
PSE (Mill. $) 24 5317.1 596.3 11.2
Switzerland PSE (%) 24 68.5 5.6 8.2
PSE/ha ($) 22 3 141 437.4 13.9
PSE (Mill. $)] 24 36 285.9 8 633.9 23.8
United States PSE (%) 24 16.8 5.0 29.7
PSE/ha (%) 22 88 21.3 24.2
PSE (Mill. $) 24 109 531.0 16 256.5 14.8
EU PSE (%) 24 33.00 4.8 14.7
PSE/ha ($) 22 538 88.9 16.5
PSE (Mill. $) 24 251 527.0 17 159.8 6.8
OECD PSE (%) 24 30.6 4.6 15.0
PSE/ha ($) 22 192 14.6 7.6

Notes: N = number of observations; SD = Standard deviation; CV = Coefficient of variation

Source: Own calculations
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Figure 1. The dendrogram of the clustering of the OECD countries according to the percentage PSE in the period

1986-2009

AUS - Australia, CAN — Canada, CHE — Switzerland, ISL — Iceland; JPN - Japan, KOR — South Korea, NOR — Norway,

NZL — New Zealand, USA — the United States

Source: Own calculations

above $9 thousand) differed significantly from other
countries. Australia, Canada, New Zealand and the
USA ranked below the OECD average both in terms
of the %PSE and the PSE per hectare.

To identify distinct groups of the developed coun-
tries on the basis of the annual average percentage
PSE, the cluster analysis method was adopted and it
resulted in three clusters (Figure 1).

Cluster 1 contains two countries: Australia and
New Zealand, in which producers received the lowest
levels of the assistance equivalent to the estimated
6% and 2% of their gross receipts. Cluster 2 is based
on Canada, the USA, the EU and the OECD as a
whole. All countries that recorded more than one
half of support in the producer’s revenues (Iceland,
Norway, Switzerland, Korea and Japan) are situated
in third cluster.

Referring again to the Table 1, a considerable time
variation in all three measures of support is evident
in New Zealand and Australia, i.e. the countries with
the lowest annual average levels of the relative PSE
(% and per hectare).

Contrary, in Norway and Switzerland, that are the
most generous to their farmers if the %PSE is taken
into consideration, the variation in the producer sup-
port in 1986—2009 was relatively small. Comparing
the EU and the USA, the speed of the PSE change was
larger in the USA. Since 1986, the USA have signifi-
cantly reduced the total (by 20%) and percentage (by
59%) PSE. In the EU, the percentage PSE decreased
only moderately (by 38%), while the total PSE was
affected by the EU enlargement. Over the period
1986-2009, the PSE in the EU was more stable than in
the USA; the coefficient of variation of the %PSE and
the PSE per 1 ha was 29.7% and 24.2%, respectively,
for the US compared with 14.7% and 16.5% for the
EU. Thus, on the basis of the above results, the EU
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farmers were facing a much lower exposure to the
volatility of agricultural policy and prices than their
US counterparts.

Economic similarities and differences across
the OECD countries

Before examining the relationship between the
macroeconomic and fiscal variables and the PSE
measures, we looked at the differences among the
OECD countries and classified them into relatively
homogenous groups. We used two sets of indicators:
— Macroeconomic indicators: GDP, GDP per capita,

GVA, Unemployment Rate, Inflation, Government

Cash Surplus/Deficit, Central Government Debt,

Government Expense, Subsidies and Other Trans-

fers, Tax Revenue, Taxes on Goods and Services;
— Agriculture sector indicators: Agricultural Value

Added, Agriculture Value Added per Worker, Em-

ployment in Agriculture, Agricultural Raw Materials

Imports and Exports, Food Imports and Exports.

The number of clusters and the classification of
countries were determined by the visual inspection.
Dendrograms regarding clustering of the OECD
countries are given by the Figure 2 and the Figure 3.

Considering macroeconomic characteristics, the
OECD countries can be classed into four coherent
groups. Cluster 1 groups together three countries:
Australia, Norway and Iceland (Figure 2). The UN data
collected prior to the global economic crisis (2007)
showed that people in those tree countries had the
best living standards, when the Human Development
Index — HDI (the country’s economy, life expectancy,
literacy rates and school enrolment) is taken as a
measure (UNDP 2009). The second cluster consists
of the EU countries and Korea. Again, our results are
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Figure 2. The dendrogram of the clustering of the OECD countries according to macroeconomic indicators in the

period 1986-2009

AUS - Australia, CAN — Canada, CHE - Switzerland, ISL — Iceland; JPN — Japan, KOR — South Korea, NOR — Norway,

NZL — New Zealand, USA — the United States.

Source: Own calculations

similar to those of the UNDP: the 2007 HDI had the
same value for the EU and Korea. The third group
combines Canada, Japan and the USA, i.e. the North
Pacific Triangle. Finally, New Zealand and Switzerland
form the fourth cluster. Segers (2004), for example,
who was comparing economic growth rates for the
OECD countries (Australia, Canada, New Zealand,
Japan, the USA and 12 Western European countries)
during the 20th century found that Switzerland and
New Zealand tended to behave quite differently com-
pared to the other countries.

The cluster analysis of agricultural variables
(Figure 3) suggests five groups of countries. Those
are as follows: (1) Australia and Iceland; (2) New
Zealand; (3) Canada, the USA, Norway, Switzerland
and Japan; (4) the EU; (5) Korea. Thus, as the groups
of the OECD countries reveal a different pattern of
the agriculture sector performance, the implication
for our further analysis is to expect different impacts

of both macroeconomic and the sector characteristics
on the PSE measures in the individual countries.

Determinants of the Producer Support Estimate

In this subsection, we compare the influence of
domestic macroeconomic variables, fiscal policy
variables and agriculture variables on the evolution
of the PSE measures.

Empirical evidence on agricultural protection from
numerous studies suggests the positive correlation be-
tween agricultural protection and the average country
incomes across countries. Swinnen et al. (2001) who
conducted their empirical study covering 100 years
of the history of agricultural protection in Belgium,
show that the impact of economic development on
some agricultural policies is conditional on the level
of development. They found that protection and
support to farmers were positively determined by
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Figure 3. The dendrogram of the clustering of the OECD countries according to the agricultural sector indicators in

the period 1986-2009

AUS - Australia, CAN — Canada, CHE - Switzerland, ISL — Iceland; JPN — Japan, KOR — South Korea, NOR — Norway,

NZL — New Zealand, USA - the United States.

Source: Own calculations
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the share of agricultural commodities in the total
output of the economy.

The ESPON empirical study® reveals, with 1999
data, that the value of the market price support (MPS)
under the Pillar 1%, expressed per hectare of agri-
cultural land, was positively correlated with GDP
per capita (r = 0.11) and negatively correlated with
the unemployment rate (r = —=0.37) in the NUTS3
regions. On the other hand, direct income transfers
tended to be higher in the regions with a low GDP per
head (r = —0.16) and with high unemployment rates
(r = 0.21). As concerns the new EU Member States,
the results differed between them. For example, in
Poland the MPS per 1 ha UAA in 1999 was negatively
correlated with the unemployment rate (r = —0.33) but
no statistically significant correlation with the GDP
per capita across the regions was found. In contrast,
in the Czech Republic, the MPS tended to be higher
in the regions with a low GDP per capita (r = —0.72),
whereas its correlation with the unemployment rate
was not statistically significant (Shucksmith et al.
2005, p. 61, 65).

Anders et al. (2004), who computed the PSE for the
selected German regions, show that the CAP producer
support flows more to poorer regions, when the PSE
per hectare is utilised, but this is not the case when
the relative PSE is considered. As far as agricultural
foreign trade is concerned, protection of the sector
in many countries is found to increase with the de-
creases in the trade surplus (Swinnen 2009).

In our study, we found a significant statistical rela-
tionship between the PSE measures and many, although
not all and not in all countries, macroeconomic and
fiscal performance variables over the studied period
(for detailed results, see Table A2 and Table A3 in the
Appendix). In order to make results of our analysis
easier to read, we also summarized them in the Table 2.

The absolute and per capita GDP was significantly
and negatively related to the percentage PSE in all,
except New Zealand, countries with the strongest
correlation (values < —-0.75) in Australia, Korea and
the EU (Table A2, Appendix). The regression results
suggest that when countries become richer, the pro-
ducer support share in farm revenues decreases. The
whole economy gross value added (GVA) was also
significantly and negatively related to the %PSE in all
countries, where the data were available.

There was also an interesting negative strong cor-
relation between the %PSE and unemployment rate
in the OECD area (r = —0.85), as well as a moderate
one in Korea (7 = —0.43). On the contrary, a positive
moderate correlation between the %PSE and unem-
ployment was recorded for Australia and the EU as
a whole, while in other countries our analysis found
no statistically significant relationship between those
variables. Only in a few countries the producer sup-
port per hectare of agricultural land was significantly
(positively) correlated with the GVA, GDP and the
per capita GDP (Korea and the EU), as well as with
the rate of unemployment (Switzerland and Norway).
Regression of the absolute PSE on the unemployment
rate shows its negative effect on the total value of sup-
port to farmers in Island and the United States only.

The PSE measures were differently related to the fis-
cal performance of the countries (Table A3, Appendix).
In New Zealand and the USA, the fiscal balance to
the GDP ratios was significantly and positively cor-
related with the absolute level of the PSE (r = 0.82
and r = 0.60 respectively), while in Switzerland and
the OECD as a whole, there was a moderate inverse
correlation between those two measures. No sig-
nificant results were obtained for other countries.
The fiscal balance also explains the variation of the
percentage PSE in some countries. In Norway and
Canada higher surpluses reduced the share of PSE
in producer revenues (r = —0.88 and r = —0.52) as
opposed to Iceland and the USA. Furthermore, the
fiscal balance had effects on the PSE per hectare, but
merely in three countries: positive in New Zealand
and the USA and negative in Switzerland.

Additionally, the regression results indicate that
increases in the central government debt had a nega-
tive effect on the absolute level of the PSE in such
countries as Australia, Island, Korea and the USA,
but a positive effect was observed in Norway. In the
EU and the OECD, the percentage PSE was positively
and moderately correlated with the debt, while in the
USA, there was a strong but negative relationship.
Also the producer support per hectare was affected
by the debt in the USA, Korea and Australia (nega-
tively) and in Norway (positively).

Cutting the government expenditures, transfers
and subsidies and increasing taxes is often an effec-
tive way to contribute to the fiscal stabilization and
market deregulation, but it may harm farm produc-

3The study was carried out over the period 1990 to 2000 at the NUTS-3 level and covered the EU-15 as well as the

neighbouring and candidate states (see ESPON 2004).

4EU expenditure on the CAP (costs for taxpayers) excludes, however, the major component of the PSE arising from the

effects of non-expenditure instruments (ex. import barriers) in rising the domestic EU prices for agricultural products

above their levels outside the EU.
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Canada and Switzerland and to decrease in Island,
Korea and the USA. In all countries, excluding the
USA, the PSE per hectare was not affected by the
government expenses.

ers. Government expenses (as % of GDP) appeared
to have a significant impact on the absolute PSE only
in the USA (with a negative sign). As the expense
increased, the %PSE tended to increase in Norway,

Table 2. Statistically significant relationships between PSE measures and selected variables in the OECD countries,

1986-2009

PSE (S) % PSE PSE/ ha
Variables direction of the relationship
direct inverse direct inverse direct inverse
GVA EU AUS, EU, EU, KOR
JPN, KOR,
GDP EU, KOR AUS, CAN, EU, EU, KOR
ISL, JPN, KOR,
NOR, OECD,
CHE, USA,
GDPPCAP EU,KOR AUS AUS, CAN, EU, EU, KOR
ISL, JPN, KOR,
NOR, OECD,
CHE, USA
UEM.TOTL ISL, USA AUS, EU KOR, OECD NOR, CHE
BAL.CASH NZL,USA CHE, OECD ISL, USA CAN, NOR NZL, USA CHE
DOD.TOTL NOR AUS, ISL, EU, OECD USA CAN CAN
KOR, USA
XPN.TOTL USA CAN, NOR, CHE ISL, KOR, USA USA
XPN.TRFT CAN NOR EU, OECD NOR
TAX.TOTL ISL JPN, CHE JPN, KOR, NZL, USA JPN
OECD
TAX.GSRV  EU NOR CAN, ISL, KOR, EU NZL
NOR, USA, OECD
GVA.AGR EU, ISL, KOR AUS, CAN, EU, ISL, EU, KOR
JPN, KOR, NOR, OECD
PRD.AGR EU AUS, JPN, NZL AUS, CAN, EU, EU, KOR AUS,NZL
JPN, KOR, NZL,
NOR, CHE, OECD
AGR.EMPL ISL, KOR AUS, CAN, EU, KOR, CHE
JPN, KOR, NOR,
OECD, CHE, USA
RUR.TOT NZL KOR AUS, CAN, EU, NZL EU, KOR,
ISL, JPN, KOR, NZL, CHE
NOR, OECD, CHE, USA
TM.VAL.AGR AUS,NZ EU, KOR, NOR AUS, CAN, EU, AUS EU, ISL,
ISL, JPN, KOR, NZL, KOR
OECD, CHE, USA
TXVAL.AGR NZL EU AUS, CAN, EU, KOR, NZL EU, CHE
NZL, CHE, OECD
TX.VAL. CAN, CHE AUS, EU, ISL, KOR, KOR
FOOD NOR, OECD
TM.VAL. CAN ISL, USA EU, KOR, CHE, OECD AUS KOR
FOOD
GDP.DEFL! NZL CAN, ISL, KOR, CAN, NZL CHE
NZL, OECD
OXR? CAN, ISL, CHE ISL, KOR JPN, NOR,
NOR, CHE CHE

Notes: See Table A1 (Appendix) for definition of variables

"nflation, GDP deflator (annual %); 2Official exchange rate (local currency unit per USD, period average)

Source: Own calculations
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Subsidies and other transfers (as % of the ex-
pense) determined the absolute value of the PSE in
Norway (negative sign) and in Canada (positive sign).
Generally, no significant relationship of subsidies and
transfers with the %PSE was observed in individual
countries, however, it was high and negative for the
aggregate data for the EU (r = -0.81) and OECD
(—=0.74). Producer support per hectare was statisti-
cally significantly related to subsidies and transfers
in Norway (r = —0.96).

The strong correlation between the total PSE and
the tax revenue (% of GDP) was recorded in Iceland
(positive) and in Japan (negative). Also in Switzerland
the PSE value was decreasing with the rising tax rev-
enue, but the relationship was weaker. In the OECD
as a whole, Korea and Japan, the percentage PSE was
moderately-to-strongly negatively correlated to the
tax receipts. The results suggest also that, other things
being equal, the tax revenue had a positive effect on
the PSE per hectare in the USA and New Zealand,
but a negative one in Japan. Revenues from taxes on
goods and services (as a percentage of the government
revenue) had exerted a positive statistically significant
impact on the percentage PSE in Canada, Island, Korea,
Norway, the USA, as well as in the OECD area as a
whole. There was no clear relationship between the
indirect taxes revenue and the PSE in monetary terms.

Additionally, we found the evidence that the nominal
exchange rates (local currency unit per 1 US$) had an
impact mainly on the monetary value of the producer
support. Negative regression signs (not presented in
tables) indicate that, as expected, the depreciation
of national currencies against the US dollar was as-
sociated with the decrease in the absolute PSE; with
significant effects for Canada, Iceland, Norway and
Switzerland. The depreciation (appreciation) of the
national currency, ceteris paribus, leads to narrowing
(widening) the gap between the domestic producer
prices and border prices having impact on the MPS.
The effect of inflation (GDP deflator, annual %) on
the value of the PSE was statistically significant only
in New Zealand (r = 0.94). A moderate to very strong
positive correlation (0.42-0.92) existed between the
inflation and the percentage PSE in such countries
as Canada, Iceland, Korea and New Zealand, as well
in the OECD as a whole (Table 2).

The next step in our research was to ask whether
different measures of the agricultural sector perfor-
mance (such as the agriculture share in the economy,
employment and foreign trade, as well as the labour
productivity in agriculture) had any ability to explain
the variability in the PSE measures.

Looking at Table A4 in the Appendix, it is remark-
able that the estimated coefficients measuring the
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effects of the agricultural value added (as % of GDP)
and agricultural employment (as % of the total em-
ployment) on the percentage PSE are mostly signifi-
cant and always display the positive sign. It suggests
that with shrinking agricultural economy in the
developed countries, the contribution of support to
farm receipts was declining. Interesting is, however,
that both in Switzerland (ranked at a top position in
terms of the average %PSE during 1986-2009) and
New Zealand (ranked at a bottom position, respec-
tively) the %PSE was not significantly correlated with
the agricultural value added (in the latter country
also with employment).

In the OECD as a whole and all individual coun-
tries, the PSE as a percentage of farm revenues was
inversely associated with the productivity in agricul-
ture (AVA per worker); although for Island and the
USA the correlations were not statistically signifi-
cant. It can explain why maintaining high domestic
prices for agricultural commodities and other forms
of support have been important policy tools used to
increase the value of output per 1 worker. Taking the
PSE per hectare, it was significantly and negatively
influenced by the agricultural value added (the EU
and Korea), by the employment in agriculture (Korea
and Switzerland), and by the agricultural productiv-
ity (Australia and New Zealand). The results for the
EU and Korea show a positive moderate correlation
between the PSE per hectare and the productivity
in agriculture.

The results indicate a significant positive relation-
ship between the percentage PSE and rural popula-
tion (as % of the total population) in all individual
countries as well as in the EU (r = 0.77) and the
OECD (r = 0.85) as a whole. However, if the absolute
PSE is considered, the coefficients are mostly not
significant, except for New Zealand (r = 0.57) and
Korea (r = —=0.56).

Finally, as agricultural trade is a key factor in the
agricultural policy of developed countries, we inves-
tigated how the agro-food foreign trade determined
the PSE measures. Among the attributes, the agri-
cultural raw materials imports (as % of merchandise
imports) are clearly significant in explaining the PSE
measures in the majority of countries (Table 3 and
Table A5 — Appendix). The percentage PSE appears
to be positively influenced by agricultural imports in
all countries with the exception of Norway. A strong
correlation between the two (r = 0.8) was observed in
Australia and in the entire OECD. Also food imports
were significantly and positively correlated with the
%PSE although in a smaller number of countries, with
the highest correlation (» = 0.72) obtained for the
OECD area as a whole. The direction of association
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between the %PSE and the exports of agricultural
raw materials and food was quite similar.

On the other hand, not in all countries for which the
results are significant, the absolute PSE was positively
correlated either with the agricultural raw materials
imports or exports. In Norway, Korea and the EU, the
coefficients for imports had negative values. In the
EU also agricultural exports were negatively linked
to the monetary measure of the PSE.

There appears to be an inverse relationship between
the PSE value and food imports in Iceland and the
USA. Food exports and imports variables were gen-
erally insignificant (apart from Korea) in explaining
the variation in the PSE per hectare.

CONCLUSIONS

In the present hard times, when the governments
are dealing with rising budget deficits and public
debts whereas the agriculture industry is struggling
to maintain its “safety net’, the basic question is, how
much public money is spent by the world’s richest
nations on supporting their agricultural sector or
how much is the overall value of money transferred
through agricultural policies.

This paper investigates the role of the macroeco-
nomic and sectoral factors in explaining the producer
support estimate in the OECD countries over the
period from 1986 to 2009. Our study is complemen-
tary to the body of the microeconomic research that
highlights the importance of the producer support
to agricultural industry, specifically its farm-level
impacts. To examine the relationship between the
PSE measures (expressed in the absolute value, in
percent of the total farm receipts and per 1 hectare of
agricultural land) and different variables describing
economies of the selected countries, we used simple
statistical methods in order to avoid difficulties in
interpreting our results.

Our main findings and conclusions are summarized
as follows:

(1) Besides the fact that all analyzed countries be-
long to the group of the most developed world
economies, they differ widely both with respect
to the size and time variation of the agricultural
producer support as well as with respect to the
macroeconomic and fiscal performance.

(2) Over the period analyzed, there was a wide gap
between the most and the least supporting coun-
tries in terms of the annual average percentage
PSE (ratio as 11 to 1) and the PSE per hectare
(ratio as 3149 to 1). There were also substantial
differences in the year-to-year variability in all
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three measures of support, with the highest de-
gree of variation revealed for New Zealand and
Australia, i.e. the countries with the lowest rela-
tive level of the PSE (% and per hectare), and the
lowest degree in Norway and Switzerland being
the most generous to their farmers in the terms
of the percentage PSE. Those results suggest
(although they need a further proof) that the
higher levels of support minimize the risks and
uncertainty faced by the farmers.

(3) An important observation is that in the whole
OECD, the EU and the individual countries, labour
productivity in agriculture was inversely corre-
lated with the percentage PSE. It can explain why
maintaining high domestic prices for agricultural
commodities and other forms of support have
been important policy tools used to increase the
value of output per 1 worker.

(4) We did not find any proof for the hypothesis that
a higher development level of any country under
investigation implies a higher support level. The
regression results suggest that when countries
become richer (GDP per capita), the producer
support share in farm revenues decreases. Mixed
results were obtained for the relationship be-
tween the percentage PSE and unemployment,
as in some countries it was negative, while in the
others positive.

(5) Public debts and the expansionary fiscal policy
exerted reverse effects on the PSE in different
countries. For example, in the USA higher sur-
pluses were associated with a higher producer
support in the terms of all its measures, whereas
in the whole OECD, the monetary value of the
PSE was inversely related to the fiscal balance.

(6) For agricultural political economy researchers, it
may be interesting that in all individual countries
as well as in the entire EU and OECD, the level of
producer support, at least when percentage PSE
is considered, was significantly positively affected
by the rural to the total population ratio. It can
suggest that a higher (lower) political power in
shaping agricultural policies is connected rather
with a higher (smaller) size of the whole population
in rural areas (i.e. the number of voters) than with
the power of the farmers’ interest groups. Some
evidence for this is also given by the significant
positive correlations between the percentage
PSE and the share of agricultural employment
in the total employment obtained for almost all
countries and for the OECD as a whole, which
indicates that when the relative employment in
agriculture was shrinking, the share of the PSE
in farm receipts was also diminishing.
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