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Abstract

This empirical study uses 100 years of annual data on 11 agricultural commodities from Belgium to measure the impact of
structural changes coinciding with economic development and changes in political institutions on agricultural protection. The
analysis shows that changes in agricultural protection are caused by a combination of factors. Governments have increased
protection and support to farmers when world market prices for their commodities fell, and vice versa, offsetting market
effects on producer incomes. Other economic determinants were the share of the commodities in total consumer expenditures
(negative effect) and in total output of the economy (positive effect). With Belgium a small economy, there was no impact of
the trade position. Changes in political institutions have affected agricultural protection. Democratic reforms which induced a
significant shift in the political balance towards agricultural interests, such as the introduction of the one-man-one-vote system,
led to an increase in agricultural protection. The integration of Belgian agricultural policies in the Common Agricultural Policy
in 1968 coincided with an increase in protection, ceteris paribus. Both institutional factors, related to changes in access to
and information about the decision-making at the EU level, and structural changes in the agricultural and food economy may
explain this effect. © 2001 Elsevier Science B.V. All rights reserved.
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1. Introduction applied have varied substantially over time. Since

1850,1 one can identify three ‘waves’ of increased

The Belgian government has regularly intervened protectionist demand by farmers in Belgium: the peri-

in agricultural and food markets since Belgium be- ods 1875-1895, 1929-1935 and more or less continu-

came an independent country in 1830. However, the ously since 1950. The supply of protectionist policies
effect of the interventions (supporting consumers or

producers), the intensity of support, and the range !In 1830, the government continued the pre-independence Dutch

policies of low import tariffs. In 1834, the government increased
tariffs for grains “to protect farmers from a worsening economic
o situation” (Vander Vaeren, 1930), reversed in 1845 when the potato

*Tel.: +32-2-296-0442; fax: +32-2-296-72-91. disease caused widespread food shortages, inducing the govern-
E-mail address: johan.swinnen@dg2.cec.be (J.EM. Swinnen). ment to cut all tariffs on food and prohibit exports of staple foods.

of commodities or subsectors to which the programs
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Fig. 1. Agricultural protection in Belgium from 1885 to 1985 (PSE% of butter and wheat).

varied considerably between these periods. In the first
period, protectionism was limited in size and scope.
Relatively small import tariffs were levied on live-
stock, dairy and meat products, and on oats. In the first
years after the First World War, government policies
supported consumers. All import tariffs were abol-
ished and maximum prices were introduced for grains.
Agricultural exports were taxed and regulated. In the
beginning of the 1930s, agricultural policies shifted
to support producers. Import quotas were imple-
mented for grains and flour and import tariffs were
levied on virtually all other farm products. Protection-
ism declined again in the second part of the 1930s.
Immediately after the Second World War, agricultural
production and distribution was strongly regulated
and consumers were protected by maximum food
prices. However, from 1949 onwards, agriculture and
food policies became more beneficial for producers
again. First wheat producers were supported and in
the beginning of the 1950s other producers increas-
ingly benefited from government policies. Since 1967
Belgian agricultural policies have been integrated
within the Common Agricultural Policy (CAP) of the
European Union (EU). Since then the level of pro-
tection has been high on average, although protection
rates have varied substantially (see Fig. 1).

This paper attempts to explain the variation in
protection between commodities and over time.
Most empirical research on the political economy of
agricultural subsidization/taxation is limited to the
post-World War II period (Honma and Hayami, 1986;
Krueger et al.,, 1992). In this case, much variation

is lost, especially in the analysis of industrialized
countries. Notable exceptions are Gardner’s (1987)
widely cited study on the causes of farm policy in
the US using long-run data, and Tracy’s (1989) his-
torical analysis of European agricultural policies. The
latter studies show that insights can be gained from
long run analyses in addition to studies focusing on
cross-country differences.

Our analysis studies the determinants of the vari-
ations in agricultural protection within one coun-
try over a long time period, using annual data and
disaggregation for 11 agricultural commodities. This
approach is comparable to Gardner’s (1987) empirical
study of agricultural protection in the US. However,
his analysis focuses primarily on factors which affect
the effectiveness of collective action of different
groups, including the relative size and concentration
of the agricultural producers, and on the deadweight
costs of the policies, hypotheses developed in Becker
(1983), Gardner (1983), and Olson (1985).

The focus of our paper is on the impact of the
changing role of agriculture and food in the economy
with economic development and changes in the rela-
tive income situation of farmers as the primary causes
of change in agricultural protection, as well as insti-
tutional changes affecting decision-making. Changes
in the structure of the economy affect the distribution
and the size of political costs and benefits of agricul-
tural protection, and thus, the government’s political
incentives in decision-making. Swinnen (1994, p. 2)
argues that “structural changes typically coinciding
with economic development induce an increase in
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agricultural protection” and that “the empirically ob-
served correlation between agricultural protection and
economic development is caused by a multiplicity
of factors”. This is consistent with hypotheses from
other political economy studies which have analyzed
the impact of some of these factors and have con-
cluded that governments adjust agricultural policies in
response to changes in relative incomes, policy distor-
tions, and economic structural changes which affect
the political costs and benefits of agricultural protec-
tion for the government (Anderson and Hayami, 1986;
Honma and Hayami, 1986; Riethmuller and Roe,
1986; von Witzke, 1990; de Gorter and Tsur, 1991;
Bullock, 1992; Anderson, 1995; Swinnen, 1996). 2

In addition, the long run data allow us to test
whether institutional changes in the political system,
such as changes in voting rights and the integration
of agricultural policy-making in the EU has affected
agricultural protection levels. There is a burgeoning
literature on the impact of political institutions on
economic performance (e.g. North, 1991; Przeworski
and Limongi, 1993). However, only a few studies
have studied the impact of political systems and rights
on patterns of policies, in particular agricultural and
food policies. All are cross-country studies and a
general result is that there is no linear relationship
between agricultural protection and political rights.
Beghin and Kherallah (1994) and Beghin et al. (1996)
find that protection initially increases with growing
democracy, but not beyond a certain level of political
rights, while Swinnen et al. (2000) find no positive
relationship between political rights and agricultural
protection.

The impact of the CAP decision-making structure
is more widely discussed. Several authors have argued
that the institutional framework of the EU decision-
making, such as the unanimity rule and financial sol-
idarity among member countries, have on average
increased protection levels (Schmitt, 1984; Runge and
von Witzke, 1986; Koester, 1992), while others have
challenged this view (de Gorter et al., 1998).

The paper is organized as follows. Section 2
reviews the development of agricultural protection in
Belgium; Section 3 presents the conceptual model
and Section 4 hypotheses and empirical variables.

2 See Swinnen and van der Zee (1993); and de Gorter (2000) for
surveys.

Section 5 discusses the econometric specifications
and Section 6 the results.

2. The history of agricultural
protection in Belgium

Tables 1 and 2 show the historical evolution of
agricultural protection in Belgium as measured by the
nominal protection coefficient (NPC) and by the pro-
ducer subsidy equivalent as a percentage of producer
value (PSE%), respectively.®> Before the First World
War, NPCs were close to one (PSE% close to zero) for
most products, with the exception of butter and oats.
Only these two products received protection through
import tariffs after the dramatic fall of agricultural in-
comes in the last part of the 19th century and the first
years of the 20th century. The fall in grain farmers’
incomes was caused by a dramatic increase in cheap
grain imports from Canada, the US, Argentina and
Russia due to (1) the expansion of agricultural pro-
duction, especially in the US where land was abun-
dant and cheap, and (2) technological innovations,
such as agricultural machinery, which allowed for the
exploitation of vast areas, and the steam boat, which
dramatically decreased international transport costs
(Tracy, 1989). Spill-over effects on other agricultural
markets caused other farm incomes to decrease sig-
nificantly. The Belgian government continued a free
trade policy for all commodities, except butter and
oats, because of the strong opposition of a coalition
of industrial labor (represented in the Belgian Social-
ist Party) and industrial capital (represented by the
Liberal Party) against policies that would increase
staple food prices (Van Molle, 1989). 4

Market prices recovered substantially just before
the first World War and remained high afterwards.
During and immediately after the war, food was
scarce and government policies were intended to pro-
tect consumers. The 1920s were generally considered
good years for farmers. It was an exceptional period

3 See Appendix A for details on the calculation of the protection
indicators.

#Qats and barley tariffs were opposed by the transport industry,
the coal mines, where horse power was important, and the brewing
industry. They prevented barley protection, but oats tariffs were
introduced as a compromise, with more farmers producing oats
and no opposition from brewers (Van Molle, 1984).
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Table 1
Average nominal protection coefficients (NPCs)*

Barley Butter Cattle Eggs Oats Pigs Potatoes Poultry Rye Sugarbeet Wheat
1850-1876 1.04 0.98 n.a. n.a. 1.03 n.a. n.a. n.a. 1.02 n.a. 1.02
1877-1890 0.98 1.00 0.97 0.84 1.00 n.a. n.a. n.a. 1.03 0.93 1.00
1891-1900 1.00 1.08 0.87 0.95 1.21 n.a. 0.57 n.a. 0.99 0.99 1.03
1901-1913 1.01 1.15 0.91 0.94 1.59 0.97 0.55 n.a. 0.99 0.85 0.98
1920-1930 1.09 1.04 1.13 1.05 1.07 1.27 0.94 0.76 0.98 1.23 0.92
1931-1939 1.21 1.49 2.02 0.94 1.41 1.11 0.78 0.69 1.20 1.11 1.15
1946-1960 1.14 1.16 1.25 1.04 1.19 0.94 0.67 0.54 1.19 1.26 1.37
1961-1970 1.32 3.38 1.78 1.09 1.31 1.13 0.75 0.58 1.32 1.87 1.51
1971-1980 1.33 3.00 1.79 0.92 1.33 1.09 1.07 0.94 1.29 1.19 1.34
1981-1990 1.80 2.24 1.29 0.80 1.32 1.32 0.84 1.06 1.64 1.55 1.62

2n.a.: Average could not be calculated with some data (not necessarily all) for this period missing.

Table 2
Average producer subsidy equivalents as a percentage of output (PSE%)?

Barley Butter Cattle  Eggs Oats Pigs Potatoes Poultry Rye Sugarbeet Wheat
1877-1890 —-2.0 -0.2 0.2 n.a. 0.4 n.a. —16.9 n.a. 29 —0.6 —-0.5
1891-1900 0.0 4.0 -3.0 n.a. 5.0 n.a. —22.5 n.a. —1.3 —0.4 2.6
1901-1913 0.7 6.8 —5.6 na. 207 -2.9 —66.5 n.a. —1.3 —15.0 —2.2
1920-1930 8.0 4.0 10.1 45 44 20.1 —2.1 —42.9 —-34 11.8 -9.5
1931-1939 14.7 30.7 394 —5.1 25.2 -8.3 —-14 —49.1 18.7 15.2 21.0
1946-1960 114 13.4 14 1.6 15.0 —-34 -1.1 n.a. 17.3 4.4 25.8
1961-1970 24.5 68.4 35.1 3.2 27.7 7.6 —4.6 —86.5 44.5 59.2 344
1971-1980 18.8 65.2 374 -75 18.6 73 —6.7 =75 18.4 11.6 18.6
1981-1985 20.3 46.0 19.8 —25.1 13.7 18.4 -2.8 1.8 20.3 29.6 18.3

2 n.a.: Average could not be calculated with some data (not necessarily all) for this period missing.

of net labor inflow and of large investments in agri-
culture. In contrast, the 1930s saw strongly declining
farm incomes because of a reduced demand due to the
general economic crisis and increased supply from the
1920s investments in agriculture. Government policy
responded to these developments: import protection
increased substantially in the 1930s, especially for an-
imal products. For example, PSEs for butter increased
from close to zero in the 1920s to around 40% in the
1930s (see Fig. 1). There was much more opposition
from industry (including workers) to raising tariffs
for breadgrains (PSEs for wheat actually fell signif-
icantly) in the early 1930s. A general strike in 1935
against a proposed grain import tariff even caused the
government to fall. The tariff proposal was abolished
and, instead, the next government introduced support
for grain producers through per hectare subsidies. In
general, Belgian agricultural and food policy between
the wars was characterized by a shift from consumer
protection to producer protection.

Similarly, immediately after the Second World
War government measures were taken to control
food prices and to guarantee food for consumers.
Fig. 1 illustrates how wheat and butter PSEs fell from
50-60% in 1944 to <10% in a few years. However,
from the end of the 1940s onwards government poli-
cies started shifting again to protect producers, first
in crops where production recovered fastest from the
war damages and where the first signs of production
surpluses emerged, putting pressure on agricultural
prices and incomes. Later on, also other producers
get increased protection.

In 1968, Belgian agricultural policy gets integrated
in the CAP of the then European Economic Com-
munity with six member countries.> Products which
are by then the most highly protected in Belgium

5 The principles and instruments of the CAP were decided in
the Stresa conference of 1958, but effectively the CAP started in
1967/1968 with common guaranteed grain prices.
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(grains, ® milk, sugar and beef) are also the products
which will receive most protection under the CAP.
Furthermore, from the data in Tables 1 and 2 it is not
obvious that the integration in the CAP has increased
agricultural protection in Belgium. In fact, the data in
Table 2 actually indicate that the average PSE levels
after 1970 were generally lower than in the 1960-1970
decade. However, as can be seen from Fig. 1, one rea-
son for this is the very low PSEs of the mid 1970s
caused by important increases in world market prices
following the 1973 oil crisis. ’

3. Hypotheses and empirical variables®

The above discussion suggests that the government’s
decisions on agricultural protection are affected by
changes in external conditions, such as the income

6 Within grains, protection was higher for feed grains in the first
part of the century, while this difference has diminished and even
reversed after 1945. Initially, butter and oats production were also
supported through subsidies. Since 1931, subsidies per unit output
have become also important for other grains, sugar beet and cattle.

7 Important macroeconomic changes and exchange rate move-
ments evidently affect the protection indicators. For example, with
world market prices for many commodities expressed in USS$,
changes in the US$/Belgian Franc (BEF) exchange rate (which
were large, e.g. over the 1970s—1990s period) have important ef-
fects on the calculated NPC, even when domestic prices (in BEF)
and world market prices (in US$) were stable. This exchange rate
effect is captured by our analysis, since all variables are measured
in real BEF. With fixed US prices, an exchange rate adjustment
will affect the world market prices in BEF, and hence, the NPC.
This effect is consistent with the political economy theory we test,
which predicts an (offsetting) adjustment in the protection rate.
Krueger et al. (1992) show that governments used sectoral price
and trade policies to (partly) compensate producers for negative
income effects caused by exchange rate policies. Since the world
market price in BEF is included as explanatory variable, our
regression model captures this effect. The use of an instrument
variable for the world market price (see further) allows also to
separate the ‘real’ policy adjustment from the ‘mechanical’ calcu-
lus effect of the world market price on the protection indicators.

8 Data for the calculation of the explanatory variables are from
publications of the Belgian National Institute for Statistics (N.I.S.),
the Belgian Agricultural Economics Institute (L.E.I.) and from
Blomme (1988), Bublot (1957) and Van Molle (1989). Most vari-
ables are calculated starting in 1877 because data are only avail-
able since then. The nominal rate of protection, requiring less data,
is calculated since 1850. For some years, data were not available
for some variables or some products. For example, data for the
two World War periods (1914-1918 and 1940-1945) are missing.

of farmers, structural changes in the economy, and
changes in the political institutions. This section dis-
cusses a set of political economy hypotheses, based on
Swinnen (1994) and other studies, and the indicator
variables used to test them empirically.

The indicators used for the dependent variable are
NPC and PSE%, as discussed above. We use both
indicators since NPC could be calculated for more
products and years, but PSE% is a more complete
indicator of agricultural support.

3.1. Variables measuring changes in income and
economic structure

Agricultural protection is expected to increase as
incomes in agriculture fall relative to the incomes in
the rest of the economy. A fall in income of farmers
increases the marginal utility of income of farmers
and the effective demand for support. Ceteris paribus,
governments can increase their political support by
exploiting this difference in forthcoming marginal
political support through increasing agricultural pro-
tection when agricultural income is falling in relative
terms.

Commodity specific information on pre-policy rel-
ative incomes is unavailable. As the relative change
in pre-policy incomes for agricultural producers is
strongly affected by world market agricultural prices
vis-a-vis other prices, we use the world market price
of the agricultural commodity, deflated by the con-
sumer price index, as an indicator for relative income
developments of the commodities’ producers vis-a-vis
the rest of the economy.

The share of the commodity in consumer expendi-
tures, measured by CONSHARE, is expected to have
a negative impact on protection: protection to a sector
is lower when the expenditure share of the sector’s
product in total consumer expenditures is more impor-
tant. For example, an import tariff to protect a sector
will increase prices and government revenues. In a
small open economy, the loss for consumers due to in-
creased consumer prices is partly offset by the gain in
revenue due to the distribution of tariff revenues. The
proportion of this offsetting gain is the same for all
individuals if each individual’s share in tax revenues
is the same as his/her share in consumption. However,
often this is not the case. For example, for the poorest
people in society the share of basic foodstuff is higher



30 J.EM. Swinnen et al./Agricultural Economics 26 (2001) 25-43

than their share in total government revenues, includ-
ing those obtained from the tariff. Most output of agri-
cultural production is food products, which itself is a
heterogeneous group of products. Some of the prod-
ucts are staple foods, while others are more luxury
products, with a higher income elasticity. This income
elasticity itself declines as the economy grows and
the lowest incomes increase. In addition, as an econ-
omy grows, value added for food products increases,
with the resulting increase in processing and distribu-
tion margin reducing the share of the raw agricultural
material in the final price for food. Therefore, ‘poor’
people, experiencing small marginal income tax rates
and few government benefits and having a higher
than average marginal propensity to consume (sta-
ple) food, will oppose import tariffs more vigorously
than ‘rich’ people. However, this resistance decreases
when the share of food expenditures in total income
declines.

Table 3 shows that the share of food in total con-
sumer expenditures was fairly stable (between 60
and 65%) over the period 1860-1920. Afterwards, it
declined slowly, but was still almost 50% in 1950.
After 1950, it decreased strongly to <18% now. How-
ever, the aggregate numbers do not fully reflect the
change in food expenditures. Table 4 shows how the
share of bread in total consumer expenditures declined

Table 3

from 30% in 1853 to <8% by 1929. The other main
staple food, potatoes, declined strongly over the same
period as well. The decline in expenditures on bread
and potatoes was mostly replaced by more expendi-
tures on beef, pork and butter until 1950. Afterwards,
the share of most food item expenditures declined.

GNPSHARE measures the share of the value of
each commodity in total GNP. Table 3 shows that
the share of agriculture in total output has declined
from around one-quarter in 1880 to <3% in 1985.
Within agriculture the share of crop production has
decreased while dairy and meat production have be-
come more important (Table 5). The import of cheap
overseas grain from 1877 onwards initially induced
grain prices to collapse and has on a more permanent
basis induced farmers to shift to animal production.
The average producer value of grains, and especially
food grains, declined strongly during the last 25 years
of the 19th century. The producer value of wheat was
halved and that of rye declined by one-third. The pro-
duction of oats and rye has virtually disappeared by
now, while wheat output has stabilized. The produc-
tion of meat, especially cattle and pigs, has become in-
creasingly important. The government has stimulated
this restructuring by supporting animal production
and by investing in research, education and extension
programs.

Share of agriculture in population, total output and of food in total expenditures®

% Agricultural % Food % Share of agriculture
population expenditures in total output®

1860 42.6 62.2 n.a.

1870 36.1 61.9 n.a.

1880 29.0 61.5 23.8

1890 22.0 61.2 n.a.

1895 n.a. n.a. 16.3

1900 21.0 62.7 n.a.

1910 16.0 63.2 13.8

1920 15.0 64.7 19.8

1930 17.0 55.6 12.7

1939 14.4 49.7 10.0

1950 11.1 48.7 9.8

1960 8.0 38.6 6.8

1970 4.6 29.0 4.4

1980 3.0 17.8 32

1985 29 17.8 2.8

2 Source: Blomme (1988) and N.I.S.
b Gross value added at factor costs.
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Table 4
Food expenditures as share of total consumer expenditures (%)?

Bread Potatoes Beef Pork Poultry Butter Eggs Sugar Beer
1853 30.08 10.72 1.71 2.04 0.33 4.76 1.25 0.56 0.72
1891 18.38 7.20 4.07 4.36 1.26 6.61 1.75 0.77 1.00
1928 7.92 3.11 5.34 5.04 2.29 8.50 2.25 1.00 1.29
1947 6.90 2.15 4.41 3.13 3.77 4.90 1.77 0.93 0.98
1961 5.06 1.01 3.12 1.54 6.06 2.88 1.01 0.68 0.96
1973 3.65 0.64 275 1.49 4.65 0.65 0.88 0.30 1.10
1985 1.09 0.17 2.10 1.12 3.78 0.51 0.31 1.11 1.36

@ Source: Creten (1982) and N.LS.
Table 5
Average producer value in 1985 prices (million BF)
Barley  Butter Cattle Eggs Oats Pigs Potatoes  Poultry  Rye Sugarbeet ~ Wheat

1877-1890 26555 n.a. 19391.8  n.a. 9189.2 n.a. 107777  n.a. 19718.0  4857.7 13164.2
1891—-1900 24364 na. 199463 n.a. 128424 na. 10226.8  n.a. 15129.9  5713.7 8013.7
1901-1913  2361.1 184643 28253.5 n.a. 161469 342613 14016.5 n.a. 12202.0  5560.4 10090.6
1920-1930 22254 26682.4 18160.1 34236.8 16174.0 27360.4 384449 23682  12791.6 6758.5 10636.3
1931-1939 1108.1 20084.1 15707.9 12174.8 8821.7 19573.1 22863.8 1561.2 5178.7  3203.7 6395.0
1946-1960  4146.1 26264.7 52826.4 n.a. 66504 172069 na. n.a. 3031.8 n.a. 11103.4
1961-1970  7030.5 275127 699232  15826.1 4188.8 309428 9048.2 5097.6 1246.3 103355 123354
1971-1980  7049.6 17484.4 690724 11712.9 1733.0 45295.1 73064 4138.5 538.7 11747.1 9981.9
1981-1990  6399.5 14437.8 50287.7 6763.7 750.6  41581.8 64729 3659.2 226.5 111714 10060.2

The estimated coefficient of the GNPSHARE
variable may reflect the (net) effect of two, opposing,
factors. First, ceteris paribus, sectoral protection will
increase as the share of the sector in total output
declines because with a decline in the share of the
sector’s output in the economy, the tax base (the other
sectors’ output) increases relative to the total expen-
ditures for a given level of per capita transfer. This
reduces the tax rate that is required to finance both the
transfer and the accompanying social costs. This re-
duction in the required tax rate benefits all taxpayers
and, hence, reduces the loss in political support per
unit of transfer. In addition, social deadweight losses
increase because of commodity policies. This first
effect would imply a negative sign for the coefficient
of GNPSHARE in the regressions.

Second, protection is expected to be higher for agri-
cultural commodities that use more fixed production
factors in the production process. An increase in the
amount of fixed production factors in the sector will
increase the vested interest, and thus, the political

pressure from factor owners.® On aggregate, the total
capital stock in Belgian agriculture has remained rel-
atively stable in real terms over the past century (see
Table 6). The capital intensity, measured by the capital
labor ratio in 1985 prices, was stable over a 50-year
period between 1880 and 1929, but increased by a fac-
tor 5 after the Second World War. The strong increase
in capital intensity coincided with a strong increase in
agricultural protection (see Tables 1 and 2).

Data on product specific fixed factor investments
are unavailable over a significant time period. How-
ever, correlations based on incomplete data suggest

9 Further, an increase in industrial capital intensity reduces the
share of labor in total production costs, and hence, reduces the
impact of the inflationary effect of food price increases on wages.
This will mitigate the opposition of industrialists to agricultural
protection This inflationary effect of agricultural price increases
arrives through the demand side of the labor market. A second
inflationary effect through an increase in the cost of living of
workers is captured by the share of the commodity in consumer
expenditures (CONSHARE).
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Table 6
Capital stock and capital intensity in agriculture?

Capital stock (billion BF)

Nominal prices 1985 prices

Capital/labor ratio (1000 BF/labor units)

Nominal prices 1985 prices

1880 9.2 1187
1895 6.7 1070
1910 8.9 1242
1929 68.6 1002
1950 206.7 963
1960 318.3 1225
1970 521.0 1490
1980 917.0 1288
1989 939.0 886

14.8 1908
10.5 1674
14.0 1944
135.5 1979
465.1 2166
951.6 3662
2733.5 7816
7654.4 10755
0884.2 9325

2 Source: own calculations based on Bublot, Blomme and NIS.

that the relative amount of fixed factors across com-
modities is correlated with the share of the value of the
commodity in total output. Therefore, since the theory
predicts an increase in protection with an increase in
the amount of product specific capital, a positive sign
of the coefficient of GNPSHARE would be consistent
with this hypothesis.

Another structural variable which is expected to
have an impact on the politically optimal level of
agricultural protection is the share of agricultural em-
ployment in total employment. Protection is expected
to increase to a sector with decreasing employment
shares. As the number of individuals in a sector de-
crease relative to that of another sector, there are
relatively fewer people to subsidize. For a given
per capita transfer to the protected sector, the per
capita tax on the rest of the economy decreases. This
reduces each individual’s opposition to protection.
However, there are now relatively more people who
are taxed and fewer who benefit by the protection-
ist policy. Swinnen and de Gorter (1993) show that,
under standard assumptions on the concavity of the
utility and support functions, the combined effect is
an unambiguous increase in the per capita transfer to
the protected sector. Collective action models empha-
size this factor for a different reason. They attribute
the increase in agricultural protection importantly to
the increased ability of farmers to organize politi-
cally as their numbers decline, and hence, free-riding
problems become less important (Olson, 1985).

The agricultural population in Belgium fell from
43% of the total population in 1860 to only 21% by
1900 (Table 3). Based on that indicator, Belgium was

one of the most industrialized countries in Europe by
the turn of the century. This percentage further de-
clined with an average of 2% points per decade over
the next 50 years. Between 1950 and 1980, the share
of farmers in total employment fell rapidly. The share
of agricultural production in GDP was less than the
share of agriculture in employment over the first part
of the century, but this was reversed from 1970 on,
as the productivity of agricultural labor has increased
dramatically since 1950. This increase in agricultural
labor productivity is also reflected in a strong in-
crease in the capital intensity in agriculture since 1950
(Table 6).

We decided not to include this variable in the
empirical model because (a) there are insufficient data
to disaggregate employment by commodity, and (b)
the aggregate agricultural employment share is highly
correlated with some of the institutional variables
discussed next. In Section 5, we discuss the implica-
tions of this correlation of explanatory variables for
interpreting the results.

The self-sufficiency ratio (SSR), measured as the
ratio of domestic production over consumption, is
found to have a negative impact on agricultural pro-
tection in several studies: imported products receive
higher protection than exported products. This effect
is due to budgetary reasons (budget revenues for im-
ported products and expenditures for exports, and
increasing with the size of the trade) and due to dis-
tortions and terms of trade effects. Deadweight costs
of protection increase with net exports, especially
for large trading countries. Such countries will also
experience a negative terms of trade effect. However,
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Table 7
Average self-sufficiency ratios (in %)
Barley Butter Cattle Eggs Oats Pigs Potatoes Poultry Rye Sugarbeet Wheat

1877-1890 35 93 82 93 n.a. n.a. 92 n.a. 80 98 37
1891-1900 27 92 88 97 90 n.a. 114 n.a. 83 92 20
1901-1913 21 92 89 90 87 n.a. 100 95 80 90 17
1920-1930 27 94 92 n.a. 85 90 137 146 85 n.a. 25
1931-1939 25 97 94 n.a. 94 99 91 129 70 n.a. 26
1946-1960 44 99 97 109 85 101 95 n.a. 74 107 49
1961-1970 68 105 89 133 84 118 97 127 81 131 66
1971-1980 67 106 92 165 79 169 95 106 88 209 64
1981-1990 76 115 121 119 71 150 118 94 71 243 70

the terms of trade and distortion effects may have
had less impact in Belgium which is a small country
having little impact on international markets for most
agricultural products.

Belgium has been an importer for most of the food
products (Table 7). Only for potatoes, eggs and poultry
was the country more or less self-sufficient most of the
time. Belgium imported between 65 and 80% of its
wheat and barley consumption until the Second World
War.

The SSR itself may be influenced by protection:
high domestic prices induce an increase in net ex-
ports. For example, the import share for wheat and
barley has dropped to around 30% as domestic sup-
ply has increased with highly protected prices. Simi-
larly, Belgium has become a net exporter of beef/cattle,
pigs/pork and butter. While Belgium still imported
sugar in 1930, it now has a self-sufficiency ratio of al-
most 250%. In Section 4, we explain how we test and
account for this potential bi-causality effect between
SSR and NPC.

3.2. Institutional variables

Policy making is affected by the institutions that
determine the framework for decision-making. Since
the data cover a period of more than 100 years during
which important changes in Belgium’s political insti-
tutions took place, additional variables have been in-
cluded in the empirical model to capture the impact
of institutional changes.

Four dummies are introduced to capture changes
in voting rights. The variables D1877-1893, D1894—
1899, D1900-1919, D1920-1948 (= 1 during the

time period and = O outside) capture, respectively,
the introduction of Plural General Voting Rights
System in 1893, of a proportional voting system
in 1899, of the Singular General Voting System
(one-man-one-vote) in 1919, and of Voting Rights for
Women (one-person-one-vote) in 1948. The base for
comparison is the post-1948 period.

Each of these political reforms represented a step
towards universal voting rights. In terms of their im-
pact on agricultural policy-making, one would expect
that the 1893 and the 1919 political reforms, i.e. in-
troduction of general voting rights, and equal voting
rights among men, respectively, have been the most
important reforms.

The first election after the 1893 electoral reform
resulted in a major shift in the political power balance.
It strongly reduced the parliamentary representatives
of the pro-free trade Liberal Party (mostly supported
by industrial capital) and provided an outright ma-
jority for the Catholic Party (53% of the votes) (Van
Molle, 1979). The strategy of the Catholic Party was
to ‘capture the rural areas’ in reaction to the growth of
socialist influence among industrial workers (Craey-
beckx, 1973). Around 35% of the CP members
of Parliament declared themselves members of the
‘agricultural group’ whose official objective was to
increase protection for agriculture. However, not only
the Catholic Party did well in the 1893 election, but
also the emerging Labor Party gained substantially
with the more democratic electoral system. This party
was strongly opposed to restrictions and tariffs on
agricultural and food imports. As the Liberal Party,
the Labor Party preferred the use of non-market poli-
cies, such as investments in rural infrastructure and



34 JEM. Swinnen et al./Agricultural Economics 26 (2001) 2543

in agricultural research education and extension, to
support agricultural producers.

The 1919 one-man-one-vote reforms gave equal
voting rights to small peasants, hired farm workers,
landlords, industrial workers, and capital owners. Van
Molle (1984) argues that this reform strengthened
the rural interests in parliament and their influence
on agricultural policy, although the reforms also in-
creased political power of industrial workers, who in
general opposed agricultural protection. However, the
reform certainly shifted the political balance between
large landowners and small tenants. This resulted in
the 1929 Tenure Law which caused a major shift
in land property rights from land owners to small
farmers and tenants through restrictions on land rents
and by providing more tenure security for tenants
(Swinnen, 1998).

Finally, the 1948 extension of women voting rights
for agricultural protection was expected to further
strengthen the rural interests in parliament because
of the strong influence of the Catholic Church —
which actively supported the Catholic Party — among
women. Catholic institutions were (and still are) very
important in primary and secondary education and in
health care: the Catholic Church owns many schools
and hospitals. This, in combination with the rural
background of most industrial worker families, made
the Labor Party worry that women would vote dispro-
portionately for the Catholic Party. This was the main
reason why the Labor Party was the main opponent
to women’s voting rights until their introduction in
1948 (Craeybeckx, 1974).

DUMEC is a dummy variable which is zero for the
years before 1968, and one afterwards when Belgian
policies where integrated in the CAP. It is argued that
institutional arrangements of the EU decision-making,
such as the unanimity rule, the discrete nature of the
decision-making process and the distribution of au-
thority, costs and benefits between the EU and the
Member States have induced increases in protection
levels (Runge and von Witzke, 1986; Koester, 1992).
The unanimity rule allows individual countries to
bargain more effectively to increase protection for
products that are important for the country. The dif-
ference in distribution of decision-making authority
and the cost and benefits of the policies leads to what
Schmitt (1984) has called ‘the restaurant table effect’.
Member Countries are inclined to increase transfer

policies to (national) domestic producers as the bill
is picked up by the EU budget, i.e. all the countries.
This is argued to have increased the overall level
of protection, although recent studies challenge this
argument (de Gorter et al., 1998).

3.3. Intertemporal effects

The short-run effect of protection is that agricultural
incomes increase. However, in a dynamic perspective,
price supports lead to less competitive farms since
they allow them to survive or, more general, reduce
the incentive for restructuring. This will, in turn, in-
crease the demand for protection in the next period,
and thus, trigger a continuation of support policies.
Furthermore, it is well known that policy rents get
captured by the production factors. Protection induces
factor price increases. This, in turn, will increase costs
for farmers, and hence, have a negative impact on their
profitability, again increasing demand for protection.
If the factor price effects occur with some delay, an
intertemporal effect is likely to emerge. This factor
is important in Belgium with around 70% of agricul-
tural land leased — a share which was fairly constant
over the past century, although important changes in
the land tenure regulations have restricted land own-
ers autonomy in adjusting land prices and have given
strong property rights to tenants (Swinnen, 1998).

Although the structural change variables may
capture some of the intertemporal effect, a vector of
autoregressive variables AR(g), with g the number of
lags, is included in the model to capture the residual
effect of contemporaneous correlation. A positive sign
of the AR coefficients would be consistent with the
hypothesis that current protection stimulates future
protection, although one should be careful with this
conclusion since the AR may also capture the impact
of missing variables.

4. The empirical model

The empirical analysis uses annual data on protec-
tion in Belgium between 1877 and 1985 (PSE%) and
1990 (NPC) for 11 agricultural commodities (wheat,
rye, barley, oats, sugar beet, potatoes, butter, cattle,
pigs, poultry, and eggs). Data for the two world war
periods are missing for all commodities, and for some
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commodities and explanatory variables data were not
available for some of the early years (see Tables 1
and 2).

The empirical model has the following structure:

R =ap+a; x Xy +ay xI; +a3 x Dy +¢, (1)

where ¢, ~ AR(g), R represents the dependent pro-
tection variables, X the vector of variables measuring
the income situation and the economic structure, I the
vector of political institution variables, and the term
AR(q) as discussed in Section 3.3. Further, a vector
(D) of product-specific dummy variables (DBAR,
DRYE, DOAT, DPOT, DSUB, DBUT, DCAT, DPIG,
DPOU, DEGQG) is also included in the model to reflect
fixed effects not captured by the other explanatory
variables, and to capture effects caused by different
price units for the different commodities. ' The in-
stitutional variables, AR(g), and the product specific
dummies are required to avoid systematic bias in the
linear estimation procedure.

As discussed above, there is a causality problem as
some of the explanatory variables (SSR, GNPSHARE,
and CONSHARE) used to explain NPC or PSE
changes may themselves be affected by changes in
agricultural protection. As in Beghin and Kherallah
(1994), we use Granger pairwise causality tests for
these economic variables vis-a-vis the logarithmic
transformation of NPC (log NPC) and PSE% vari-
ables. The tests reject the causality hypotheses for
CONSHARE and GNPSHARE, but the hypothesis
could not be rejected for SSR. To take care of any
residual endogeneity effects, we will estimate a sys-
tem of equations, including a structural equation for
the SSR variable. Furthermore, keeping in mind the
non-robustness of Granger tests against monotonic
transformations (Holmes and Hutton, 1988, 1990),
we shall use lagged values of GNPSHARE and
CONSHARE in the subsequent estimation to protect
against potential bi-causality which is not captured
by the tests.

First, we estimated the following system for NPC
(analogous for PSE%) and SSR:

10 When the log of WPRICE is used in the estimation, the scale
problem is transformed into a location problem.

log NPC, = ap + 11 x log WPRICE? + ajp
x log GNPSHARE, + a3
x log CONSHARE, + a4
XSSR; 4+ X I +a3 x Dy + ¢, (2)

SSR; = Bo + B1 x (SSR;_1, SSR;_3, SSR;_3)
+ B3 X Di + B4 x logNPC,_; + &. 3)

Since we have no a priori information to exclude that
the error terms of both equations are correlated, we
assume that

& ~ AR(q),
& ~ AR(p) and (&,§) ~ N(0, X), “

and we use a Three Stage Least Squares procedure
(3SLS) by estimating X~ and using an Iterated Gen-
eralized Least Squares estimate where the predicted
variable of SSR from Eq. (3) is used as an instrument
in Eq. (2). This procedure is asymptotically efficient
(Zelner and Theil, 1962).

Finally, as emphasized by, e.g. Riethmuller and
Roe (1986), and von Witzke (1986), decision-making
in setting price and tariff interventions is often done
before the actual world market prices (WPRICE)
are known to decision-makers and interest groups.
Instead, the decisions and actions of the agents
involved are based on expected price levels. We fol-
low the methodology of Riethmuller and Roe (1986)
in assuming that the price expectations of the agents
can be estimated using the following AR process:

log WPRICE, = b1 x D; 4 by
x (log WPRICE, _ 1,
..., log WPRICE, _;) + u;, %)

where u; ~ N(0,02). As indicated in Eq. (2), the
forecasted value WPRICE? estimated from Eq. (5) is
used in the 3SLS model. Based on AIC criteria, two
lags (k = 2) were used in the estimation.

Second, it would have been preferable to change
all relevant structural variables from Belgian to EU
level after 1967 when the CAP was introduced. How-
ever, the necessary data were not available at the
disaggregated level for all variables (GNPSHARE,
CONSHARE, and SSR). Therefore, instead, we also
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estimated another regression to test whether EU mem-
bership, in particular the implementation of the CAP,
has affected the relationship between these structural
variables and the protection rate. In the second model,
interaction terms between DUMEC and the struc-
tural variables were introduced in the NPC (and PSE)
Eq. (2) (see Table 9). DUMEC itself was removed to
avoid collinearity problems.

5. Results and discussion

Table 8 presents the 3SLS estimation results for
the first model. While there is some variation in the
estimated coefficients and z-statistics between the NPC
and the PSE% regressions, there is no difference in
the key conclusions which can be derived from the
regression results. In general, these conclusions are
consistent with the theoretical hypotheses.

Changes in the (forecasted) WPRICE have a sig-
nificant impact on the level of agricultural protection.

Table 8
Three stage least squares estimation results
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Over the period of more than 100 years, the Belgian
governments have used policies to increase protection
and support to farmers when world market prices for
their commodities fell, and vice versa. This result is
consistent with the ‘relative income hypothesis’ of
Swinnen and de Gorter (1993), and de Gorter and
Tsur (1991); with the ‘compensation effect’ in Magee
et al., 1992, the ‘countercyclical transfers’ of Bullock
(1992), and with Peltzman (1976).

The share of the commodity in consumer expen-
ditures (CONSHARE) has a significant negative im-
pact on protection for the commodity. Policy-induced
price increases of products, which have less impact
on consumer welfare, are likely to meet less opposi-
tion. This result is consistent with empirical evidence
from cross-country studies (Balisacan and Roumasset,
1987, Fulginiti and Shogren, 1992; Swinnen, 1996).

There is a significant and positive impact of the
share of the commodity in GNP (GNPSHARE) on
protection. As we have discussed in Section 3, this
variable captures two factors. The positive sign of

Variables Dependent log NPC? Dependent PSE%"
Coefficient t-values Probability Coefficient t-values Probability

Constant 2.310 4.894 0.000 2.292 6.472 0.000
log WPRICE —0.135 —2.950 0.003 -0.177 —5.214 0.000
log GNPSHAR 0.130 4.702 0.000 0.060 3.428 0.001
log CONSHAR —0.126 —2.258 0.024 —0.034 —3.424 0.001
SSR —0.004 —0.166 0.868 0.015 0.585 0.559
D1877-1893 —0.183 —1.602 0.109 —0.013 —0.174 0.862
D1894-1899 —0.200 —1.843 0.066 —0.054 —0.713 0.476
D1900-1919 —0.081 —0.901 0.368 —0.037 —0.648 0.517
D1920-1948 0.097 1.352 0.177 0.103 2272 0.023
DUMEC 0.123 2478 0.013 0.087 2.307 0.021
DBAR —0.034 —0.350 0.726 —0.085 —1.484 0.138
DRYE 0.040 0.441 0.659 0.033 0.608 0.543
DOAT —0.016 —0.166 0.868 —0.069 —1.195 0.232
DPOT —0.840 —5.593 0.000 —0.891 —8.743 0.000
DSUG —0.371 —2.499 0.013 -0.500 —5.057 0.000
DBUT —0.359 —1.604 0.109 —0.674 —4.250 0.000
DCAT —0.628 —2.261 0.024 —0.958 —4.910 0.000
DPIG —0.879 —3.487 0.001 —1.090 —6.124 0.000
DPOU —1.038 —4.086 0.000 -1.610 —9.435 0.000
DEGG —0.876 —5.024 0.000 -0.917 —7.467 0.000
AR(1) 0.664 17.637 0.000 0.488 12.287 0.000

2 Adj R2: 0.728; DW: 2.081; Obs used: 566.
b Adj R2: 0.731; DW: 2.191; Obs used: 569.
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the GNPSHARE coefficient suggests that the positive
impact of the size of the ‘vested interest’ on the level of
protection is stronger than the negative impact that the
‘tax distribution’ effect may have. This result is differ-
ent from other empirical studies that typically indicate
a negative correlation between the size of the agri-
cultural sector and agricultural protection (e.g. Miller,
1991; Beghin and Kherallah, 1994). However, our re-
sult is consistent with the results of Swinnen et al.
(2000) based on a recent empirical study of agricul-
tural protection determinants across 37 countries.

Combined, the WPRICE and GNPSHARE results
provide an explanation for the apparent paradox iden-
tified by Gardner (1992, p. 95): “[while] intervention
to assist farmers occurs when economic conditions
turn against agriculture. ..it is conceivable that the
richer an industry becomes the better placed it is to
win political favors”. Our results suggest that there is
not necessarily a paradox: when economic conditions
turn against agriculture governments are more likely
to protect farmers, and more so when the vested
interest is larger.

There is no significant effect of the self-sufficiency
ratio (SSR) on agricultural protection. This result dif-
fers from many other empirical studies which have
found that agricultural protection is higher for im-
ported products and lower for exported products (e.g.
Gardner, 1987; de Gorter and Tsur, 1991; Fulginiti
and Shogren, 1992). Initially, Belgium was an im-
porter for most agricultural products. Historically,
reduction in net imports has coincided with a growth
in protection for most of the commodities. Hence,
over time the correlation between SSR and NPC is
positive for most products Our model was explic-
itly structured to capture the bi-causality effects in
this correlation. The SSR equations show no signif-
icant impact of the lagged protection variables on
self-sufficiency, suggesting little feedback effect on
SSR due to protection, at least not in the time dimen-
sion captured by the lagged variables. Therefore, our
results suggest that SSR has less effect on protection
in a small country such as Belgium, which has little
impact on international markets for most of the prod-
ucts analyzed, compared to large trading countries.

The estimated coefficients of the political reform
variables indicate no significant effect of the introduc-
tion of the Plural General Voting rights in 1893. This
is an interesting result because in the first election

after the 1893 electoral reform the pro-free trade Libe-
ral Party was heavily defeated by the Catholic Party,
of which a substantial faction supported agricultural
protection. An explanation for the no-effect regression
result is that the Labor Party also gained substantially
in these elections. In coalition with the Liberal Party,
they strongly opposed import restrictions and tariffs
on agricultural commodities, which prevented the
government from implementing such measures.

In contrast, our estimations suggest that the intro-
duction of the Singular General Voting Scheme (one-
man-one-vote) had a significant positive effect on
agricultural protection. The extension of equal voting
rights to small peasants and farm workers strength-
ened the rural interests in parliament (Van Molle,
1984) and, moreover, our results show that they had
a significant positive impact on governments policies
to protect farmers.

The positive coefficient of the D1920-1948
coefficient further implies that there was no positive
impact of the extension of voting rights to women on
agricultural protection. In fact, the data suggest that,
if anything, the opposite occurred. Hence, despite the
fear of the Labor Party, the extension of voting rights
to women did not lead to a further strengthening
of the rural interests, or at least it did not cause an
increase in trade protection of agriculture.

These results provide some interesting additions to
the results obtained by cross-country analyses of the
impact of political reforms on agricultural protection
(Beghin and Kherallah, 1994; Beghin et al., 1996;
Swinnen et al., 2000). As these studies, we find that
there is no linear relationship between democratiza-
tion and protection of agriculture: we find that some of
the democratic reforms had a positive impact on agri-
culture protection, but others had no impact, or even
the opposite. However, in contrast to the cross-country
studies who merely speculate on the causes, our study
can provide an explanation for why this is the case.

Only those political reforms which induced a sig-
nificant shift in the political balance towards agri-
cultural interests led to an increase in agricultural
protection. More specifically, the early reforms (1893,
1899) which provided more voting rights for rural
and agricultural interests, and thus increased the share
of their representatives in parliament, at the same
time increased the voting rights and political power
of industrial workers. As a consequence, the reforms
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simultaneously reinforced the parliamentary factions
opposing and those supporting agricultural protec-
tion, and as such having no net impact on the level of
protection to agriculture.

The 1919 reforms disproportionately benefited
small farmers and farm workers, reinforcing rural and
agricultural interests in parliament, and hence, in-
creasing their influence on the government. The same
argument can also explain why further democratiza-
tion by extending voting rights to women in 1948 did
not have the same effect: the distribution of economic
interests of women across sectors was most likely
fairly closely correlated with that of their husbands
and fathers. Furthermore, by 1948 only 12% of the
population was employed in agriculture. Hence, in
combination, these factors made that this democratic
reform did not cause a significant shift in the power
balance between agricultural and non-agricultural
interests in parliament.

Table 9
Three stage least squares estimation results

The positive and significant coefficient of DUMEC
indicates that, ceteris paribus, agricultural protection
in Belgium was higher after integration within the
CAP than before. One explanation is that the specific
characteristics of the EU decision-making institu-
tions had a positive impact on agricultural protection.
Another explanation, based on the political economy
of integration, is that protection has increased for those
countries which had a lower than average pre-EU pro-
tection level with protection now being determined
by EU-wide structural factors (de Gorter et al., 1998).
Finally, integration in the CAP is strongly correlated
with the dramatic increase in overall capital inten-
sity of agriculture (see Table 6): the correlation )
between DUMEC and this variable is 0.85. Theory
predicts that such increase in capital intensity (and the
decline in agricultural employment which coincided)
would cause an increase in protection to farmers.
Therefore, the positive impact of DUMEC may also

Variables Dependent log NPC? Dependent PSE%°

Coeff t-values Prob Coeff t-values Prob
Constant 2.397 5.263 0.000 2.402 6.965 0.000
log WPRICE® —0.148 —3.289 0.001 —0.198 —5.665 0.000
log GNPSHAR x (1-DUMEC) 0.117 4.258 0.000 0.048 2.428 0.016
log GNPSHAR x DUMEC) 0.100 3.907 0.000 0.040 2.234 0.026
log CONSHAR x (1-DUMEC) —0.184 —3.268 0.001 —0.128 —3.382 0.001
log CONSHAR x DUMEC) —0.029 —0.457 0.648 0.033 0.735 0.463
SSR® x (1-DUMEC) 0.004 0.319 0.750 —0.001 —0.145 0.885
SSR? x DUMEC —0.002 —0.034 0.973 0.017 0.394 0.694
D1877-1893 —0.094 —0.846 0.398 0.029 0.381 0.703
D1894-1899 —0.110 —1.038 0.300 —0.002 —0.027 0.979
D1900-1919 —0.008 —0.096 0.924 0.029 0.487 0.627
D1920-1948 0.135 1.915 0.056 0.170 3.356 0.001
DBAR —0.091 —1.000 0.318 —0.111 —1.937 0.053
DRYE 0.032 0.389 0.698 0.022 0.443 0.658
DOAT —0.070 —0.768 0.443 —0.091 —1.589 0.113
DPOT —0.855 —6.070 0.000 —0.909 —9.377 0.000
DSUG —-0.471 —3.198 0.002 —0.566 —5.635 0.000
DBUT —0.411 —1.902 0.058 —0.737 —4.564 0.000
DCAT —-0.722 —2.661 0.008 —1.065 —5.271 0.000
DPIG —0.970 —4.020 0.000 —1.164 —6.429 0.000
DPOU —1.182 —4.784 0.000 —1.729 —9.620 0.000
DEGG —0.909 —5.492 0.000 —0.967 —8.075 0.000
AR(1) 0.635 16.599 0.000 0.464 11.400 0.000

2 Adj R2: 0.727, DW: 2.051; Obs used: 566.
b Adj R2: 0.734; DW: 2.205; Obs used: 569.
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Table 10
Wald tests for structural breaks due to EU integration?

z PSE% equation log NPC equation

Chi-square Prob Chi-square Prob

GNPSHARE 0.749 0.387 2.594 0.107
CONSHARE 15.314 0.000 7.353 0.007
SSR? 0.178 0.673 0.010 0.919
Jointly tested 18.405 0.000 11.632 0.009

2Null hypothesis: Coeff (Z x DUMEC) = Coeff (Z x
(1I-DUMEC)). See Table 9.

be caused by the dramatic increase in capital inten-
sity of agriculture, and the reduction in employment,
which occurred around the time of EU integration.

Further, Table 9 presents the results of the 3SLS
regressions with the interaction terms of the structural
variables and DUMEC. Table 10 presents the results
of the Wald tests whether the changes in coefficients
are significant before and after 1968 when the CAP
was implemented. The results indicate that there is
a significant impact of the integration in the CAP
on the impact of the structural variables but that this
change in the impact of the variables is only signifi-
cant for the CONSHARE variable, while there is no
significant change for the GNPSHARE or the SSR
variables. More specifically, the results indicate that
before 1968 the share of the product in consump-
tion expenditures had a strongly negative impact on
protection (#-values >3.2 in both PSE and NPC re-
gressions), but that after 1968 there is no longer such
negative impact. This result differs strongly from
the impact of GNPSHARE where there is no such
difference before and after 1968.

One explanation for these results is that consumers
are less informed about decision-making at the EU
level than at the national level, and therefore, have less
influence on the decision-making. This is in contrast
with producer groups who are well organized both at
the national level and at the EU level.

Another explanation is that after 1968, with
increasing incomes, declining real food prices, and in-
novations in food processing and marketing, the share
of the agricultural product in consumer expenditures
has declined to the extent that consumers become
increasingly less concerned about agricultural pro-
tection. For example, the combined share of bread,
beef, butter and sugar, food products derived from

the most highly protected agricultural commodities
in Belgium and under the CAP, had fallen to <8% of
total consumer expenditures by 1973 and to <5% by
1985 (Table 4). Furthermore, these data underestimate
the decreasing share of the (raw) agricultural prod-
ucts in the consumer product, and thus, the reduced
impact of agricultural protection on consumer wel-
fare. Hence, with this evolution, consumers may have
started caring less after 1968 about the price effect of
agricultural policy, and increasingly more about other
aspects (quality, health, and later on environment, an-
imal welfare, etc....). Again, this contrasts with the
producer groups who remain heavily affected by the
price effects of the policies.

Both arguments explain why there is a structural
change in the coefficient of CONSHARE but not in
the coefficient of GNPSHARE in the regressions in
Table 10 with the integration of Belgium in the CAP in
1968. In conclusion, both institutional effects, related
to changes in the decision-making institutions and the
associated changes in access to and information about
the decision-making, which may have favored propo-
nents of agricultural protection, and structural changes
may contribute to explain the effect of the DUMEC
in the regressions.

The coefficients of the dummy variables capture
both differences in price units of the various com-
modities and variation which cannot be attributed to
the other variables. Some factors are not included in
our model since it was not possible to find data or cal-
culate consistent values for the time period and prod-
ucts considered here. These factors include supply
elasticities, which affect dead-weight costs per unit of
protection; the organization and industrial structure
of the processing industry, affecting the distribution
of rents along the food chain and the political organi-
zation of the sector; the degree of commercialization,
perishability and tradedness, which is affected by the
characteristics of the commodity and the state of the
technology, and which affect the government’s abil-
ity to implement price and trade policies. From the
regression, it is not possible to distinguish between
the impacts of these various factors.

Finally, the estimation results indicate that only one
AR term needed to be included to capture residual
effects of contemporaneous correlations. The coeffi-
cient of the (highly significant) AR(1) term is positive:
0.46-0.49 in the PSE equation and 0.63-0.66 in the
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NPC equation. This coefficient may capture the im-
pact of missing variables in the model (which could
be either positive or negative). However, the estimate
is also consistent with the hypothesis that current pro-
tection stimulates future protection policies, even after
accounting for structural and institutional changes,
because (a) less competitive farms will survive, or
more generally because the incentives for restructur-
ing are reduced, and (b) input price increases, both of
which, in turn, increase the demand for protection in
the future. If so, the AR term being less than one im-
plies that this dynamic impact of protection declines
over time and phases out.

6. Conclusion

A quantitative empirical analysis of the determi-
nants of agricultural protection, based on 100 years
of commodity level annual data from Belgium, yields
results that are consistent with theoretical hypothe-
ses from Swinnen (1994) and other studies that the
increase in government protection of agricultural
producers with economic development is caused by
a combination of factors. Changes in the relative
income position of farmers and structural character-
istics of the economy reduce the political costs and
increase the benefits for politicians in supporting farm
incomes. Belgian governments have increased protec-
tion and support to farmers when world market prices
for their commodities fell, and vice versa, offset-
ting market effects on producer incomes. Protection
has been higher for those commodities which repre-
sented a smaller share in consumer expenditures, as
policy-induced price increases for those commodities
had less impact on consumer welfare, and met with
less opposition. Unlike in some other studies, the
share of the commodity in GNP was positively related
with protection, suggesting that the positive demand
side impact of the size of the ‘vested interest’, i.e.
the amount of fixed resources affected by the poli-
cies, on the level of protection is stronger than the
negative impact of the ‘tax distribution’ effect. There
was no significant effect of the self-sufficiency ratio
on agricultural protection. This result may be due to
the fact that the net trade position of the commaodity,
and the related market distortions, are less important
factors in policy-setting in a country such as Belgium,

which is small and has little impact on international
markets.

Our study also showed important impacts of
changes in political institutions on agricultural protec-
tion. Our results confirm cross-country analyses of the
impact of political reforms on agricultural protection,
that there is no linear relationship between democ-
ratization and protection of agriculture: we find that
some of the democratic reforms had a positive impact
on agriculture protection, but others had no impact, or
even the opposite. However, in contrast to other stud-
ies, our analysis also provides an explanation for why
this is the case. Only those political reforms which
induced a significant shift in the political balance
towards agricultural interests led to an increase in
agricultural protection. Early political reforms which
provided voting rights for both industrial workers and
larger farmers, and the most recent reform, extending
voting rights to women, had no impact on agricul-
tural protection as they simultaneously reinforced
the parliamentary groups opposing and supporting
agricultural protection. In contrast, the extension of
equal voting rights to all men in 1919 had an impor-
tant impact on agricultural protection. These reforms
disproportionately benefited small farmers and farm
workers, which significantly strengthened the group
of parliamentary representatives favoring government
protection of agriculture, leading to major changes in
agricultural policy.

The variable representing the integration of Belgian
agricultural policies in the CAP in 1968 had a pos-
itive impact on protection, ceteris paribus. Further,
our results indicate that before the introduction of the
CAP the share of a product in consumption expendi-
tures had a strongly negative impact on protection but
that after 1968 this is no longer the case, unlike other
structural variables where we found no such structural
break.

These results are consistent with arguments that
the specific characteristics of the EU decision-making
institutions cause higher agricultural protection. For
example, consumers may be less informed about
decision-making at the EU level than at the national
level, and less organized at the EU level than pro-
ducer groups, and therefore, have less influence on
the decision-making. The regression results may also
be explained by structural changes occurring after
1968 which are not captured by the model. They are
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consistent with predictions that the dramatic increase
in capital intensity of Belgian agriculture, and the
associated reduction in employment, which occurred
around the time of EU integration, would increase
agricultural protection. Also, after 1968, with increas-
ing incomes, declining real food prices, and innova-
tions in food processing and marketing, consumers
may have started caring less about the price effect of
agricultural policy, and increasingly more about other
aspects (quality, health, and later on environment, an-
imal welfare, etc....), in contrast with the producer
groups who remain heavily affected by the price
effects of the policies. In conclusion, both institutional
factors, related to changes in the decision-making
institutions and the associated changes in access
to and information about the decision-making, and
structural changes may contribute to explain these
results.
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Appendix A

The analysis uses two indicators of agricultural
protection as dependent variables: the nominal rate of
protection (NPC) and the producer subsidy equivalent
(PSE).

1. Following the standard OECD procedure for cal-
culating impacts of agricultural price and trade
policies we measure the rate of protection as close
to the producer as possible (OECD, 1987). NPCs
and PSEs were calculated for sugar beet, cattle,
pigs and poultry instead of for sugar or meat. For

the most recent time period, reliable and consistent
data were only available for the derived products
(sugar, beef, meat). For this period, the data were
converted to the primary product base.

The NPC is the simplest indicator, measuring
primarily price distortions, and is calculated as the
ratio of domestic prices over world market prices
(Tsakok, 1990). Domestic prices are taken from
the national statistics Nationaal Instituut voor de
Statistiek (N.L.S.). For a consistent proxy of world
market prices, we used import (export) prices, cal-
culated as the ratio of import (export) values over
import (export) quantities, as listed in the Belgian
import-export statistics. Import prices are used
for products with a negative trade balance, and
export prices for those products that are mostly
exported. Import and export values in the statis-
tics are based on the average import price c.i.f.
and export price f.0.b. Since the implementation
of the EU trade regime, some c.i.f. import prices
are listed in EUROSTAT publications (mostly for
grains and sugar). These prices are used for im-
ported products. Under the EU trade regime, the
import (export) total value/total amount ratio no
longer provides a consistent proxy, because of the
large amount of intra-EU trade. Depending on the
product specific EU regime, import and export
prices were calculated for different places of ori-
gin and destination. The lowest import price was
taken as world market price. Transport costs were
unavailable for most products and time periods.
For the sake of consistency, transport costs are not
included in the calculations. This has a downward
bias on rates of protection for exported products '!
and may partly explain why the NPCs for poultry,
and eggs — products that have received, at least
relatively, little protection — are below one in the
calculation (see Table 1). One could argue that this
offsets the opposite bias of not including the effect
of higher feed costs for these products, and there-
fore, reflects more or less their true rate of protec-

' The net impact on the NPC for imported products is not clear,
as transportation costs should be added both on the domestic price
as on the world market price and the net result depends on the
location of import, production and consumption. Given the small
size of Belgium and the well established transportation system,
especially for the second part of the century, the bias will most
likely be unimportant.
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tion, but we have no strong evidence to argue this
either way. 12

2. PSEs (as a percentage of commodity market value:
PSE%) are a better measure of government support
because they also capture government measures
which do not affect domestic prices, such as direct
subsidies. The PSEs were calculated following
the standard procedure of the OECD studies on
national policies and agricultural trade (OECD,
1987) and converted to 1985 prices. The PSE is
calculated as the sum of trade measures, direct
subsidization, compensation payments, govern-
ment expenditures on imputs, and expenditures
on investment support. Trade measures (TM) are
calculated as TM = (PD — PW) x DP, where PD,
PW and DP represent domestic producer price,
world market price and domestic production, re-
spectively. Compensation payments consist mainly
of government transfers to compensate farmers
for losses due to animal diseases. Product specific
expenditures are assigned to the products. Invest-
ment subsidies are divided among agricultural
products based on their share in agricultural out-
put. 13 Yearly data on government expenditures on
these policies since 1871 are taken from the bud-
gets published in ‘Het Belgisch Staatsblad’, the
Belgian government’s official journal. Production
data are from Blomme (1988), Mitchell (1975) and
Landbouweconomisch Instiuut (L.E.I).
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