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Abstract

Low and variable farm income has been a main mate for heavy government
intervention in agricultural markets and incomensfars to farmers whether in Europe in
response to disruptive agricultural imports and Weerld prices at the end of the 19th century
or in the US in response to the Great Depressidihile the future of the Common
Agricultural Policy (CAP) is again discussed andwndirections are examined, it is
fundamental to know to what extent low and variafalem income is still a problem in
contemporary European agriculture and a valid mal® for designing the new CAP. In this
context, this paper first examines the income lesedl distribution of farm households
compared to those of non-farm households for acseteof OECD countries. Second, the
paper econometrically investigates whether expianstfor low farm income given in the
literature apply to the selected OECD countriestli@r 1980-2000 period. Third, the paper
concludes with some policy implications.

Both the descriptive and econometric analyseshesenicroeconomic dataset from the
Luxembourg Income Study (LIS). This dataset corstasocio-demographic, income and
expenditure data that are collected at the houdelewkl through household-based budget
surveys. These data are recorded in the LIS dataseharmonized way for the 30 countries
that currently participate in the LIS. Averageante levels as well as indicators of poverty
and inequality are calculated for farm and non-faenseholds for the OECD countries that
have at least three waves of data in the LIS dategle a minimum of 30 identified farm
households surveyed in each wav&hree sets of explanations for low farm household
income drawn from the literature review of Gard(992) are successively investigated: (i)
the commodity market conditions, (ii) the earningedyuilibrium between sectors, and (iii) the
compensating differential for skill differences amsh-pecuniary aspeéts

Preliminary results confirm that in most of th@ %elected OECD countries the
average farm household income is greater than Wleeage non-farm household income.
Lower average farm household income tends to cgporadically for some years in only six
of the 12 selected OECD countries. In five of tliee selected European countries, the
average farm household incomes clearly tend toorgicompared to the average non-farm
household incomes during the 1985-95 period. Tdreywell above the average household
incomes. The incidence of poverty tends to be sesere among farm households than non-
farm households except for two European countrigs.contrast, the intensity of poverty
tends to be more severe among farm householdsthrafarm households in most countries.
This implies that in general there are relativelwér poor farm households compared to non-

Y In this study, the distinction between farm and-fearm households is made according to the houd&hol
income sources. We used here the ‘narrow’ dedinitf a farm household in which the household'snfaelf-
employment income is greater than 50% of its factoomes. A non-farm household is defined aswshbold
whose farm self-employment income is nul. The BEXOD countries included in this analysis are théofeing:
Australia, Canada, Finland, France, Germany, Ilaraly, Luxembourg, Norway, Poland, United Kingdo
and United States.

2 Gardner, B.L. (1992). "Changing Economic Perspeston the Farm Problem", Journal of Economic
Literature, 30 (1), 62-101.



farm households but the severity of their poverystronger. In addition, the income
distribution is more equal among farm households thon-farm households in all countries.

In the final version of the paper, it is expecthdt each set of explanations for low
farm household income would play a role in undexditag the evolution of farm household
incomes across countries. Depending on whethersenef explanations tends to dominate
the others in one particular group of countrieshliguinterventions can be designed and
emphasized in a new CAP for improving and staloigishcomes of farm households.

Keywords: Farm household income, poverty, Common Agricultéalicy, European Union,
OECD.

JEL Classification: Q10, Q18.



Introduction

At the time when the future of agricultural polity again debated in many developed
countries and new directions are examined, itmsl&amental to assess to what extent low and
unstable farm income still prevails in contemporagriculture and identify which factors
determine incomes of farm households. In the 2@thtury, low and unstable farm income
has historically been used to rationalise publippsut to farming in developed countries.
However, an accumulation of evidence during the0%9and 1980s discussed by Gardner
(1992) dismisses the prevalence of a low-incomélpro among farmers in the United States
(US) since the second half of the 1960s. Lesseewd is available for other developed
countries. Scattered national statistics colledigdEUROSTAT (2002) between 1972 and
1999 suggest that farm households have on averageme close or higher than other
households in most of the 15 member states of thepgean Union (EU) during that period.
An OECD (2003, p. 3) study also confirms that, firost OECD member countries, farm
households enjoy, on average, income levels tleatlase to those in the rest of the society.”

To what extent income distribution and povertyideace differ between the farm
households and non-farm households are also rélegaearch questions for gearing future
policy. In that respect Gardner (2000) reportst thath income inequality and poverty
continue to fall among US farm families during tt#70s, 1980s and 1990s to the point that
the poverty rate for farm households falls below poverty rate for non-farm households in
the late 1980s. Another OECD (2001) study, howesencludes that income inequality and
low-income incidence and intensity are greater agnfamm households than among other
households in most of the 14 OECD member countoes/hich data are available from the
middle of 1980s to the middle of 1990s. The stu@dyns that these findings may, however,
be affected by underestimating farm household irepimecause incomes in-kind and asset
values are not accounted for and incomes fromesefffoyment, including from farming,
may be under-reported in household income surveys.

Plausible causes of the prevalence of low farrormes in the US until the early 1960s
have been proposed in the literature on the faroblepm. The review of these causes by
Gardner (1992) distinguishes three complementamdéworks of possible explanations. The
first framework corresponds to the basic farm pegabimodel that focuses on the commodity
market conditions. The second framework, insteadmines the factor market conditions to
explain an earning disequilibrium between the faamd non-farm sectors. The third
framework considers the compensating differential gkill differences and non-pecuniary
aspects of farming to explain low farm relativentan-farm earnings. To understand growth
in incomes of farm households relative to non-faiwnseholds that prevailed in the US since
the 1940s, Gardner (2000) focuses on adjustmenthienlabour market with increasing
economic integration between the farm and the maomfsectors, in particular migration off
farms and non-farm sources of income for househmdsining on farms. He finds that
labour-market integration is by far the predominfaator in the improvement of economic
condition of low-income farm households between(l86d 1980 in the US, not specifically
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agricultural variables such as government paymegssultural productivity growth or farm-
size growth.

Assessing the extent of low farm income is fraughth many measurement and
accounting difficulties. Low farm income has gealgr been evaluated by comparing the
average income of farm households to the averagama of non-farm households at the
country level using a combination of individualrfaaccount data, household income survey
data and sector-level aggregated income data. Vilmme comparisons do exist, for
example, from USDA, EUROSTAT (1999 and 2002) andCDE1999 and 2003), they are
sensitive to the sources of information, the meshofl estimation and the definitions of
incomes and farm households versus non-farm holdselizat are used. Because sources,
methods and definitions can also differ when edimgafarm and non-farm household
incomes and comparing their ratios across years @ouhtries, analyses of income
comparisons across years and countries are flawddganeralisations on the extent and
origin of income differences impossible to makehe3e difficulties may also explain why
factors identified in the economic literature, &ample in Gardner (1992), which may result
in low farm incomes have never been tested systeafisit across different years and
countries using empirical data. The conclusiontikk OECD (2003, p. 33) study
acknowledges “the absence of adequate informationth® income situation of farm
households” for properly designing and implementmgpme policies that are still prominent
in most OECD countries.

This paper has the ambition to fill this gap byngsmeaningful income comparisons
between farm and non-farm households for eleverldped countries over a period covering
the last 30 years. The first section of this pajmenpares the average income levels of farm
households to those of non-farm households by usi@game harmonized data set for years
and countries for which data are available andyapglconsistently the same definitions of
household categories across the eleven selectedtriesuover the 30-year period. The
second section compares indicators of poverty armbnne distribution between farm
households and non-farm households. The thirdoseeiconometrically tests factors that
may explain the disparity of incomes between fanu mon-farm households across ten of the
eleven countries over the last 25 years. Thikeaditst time that such systematic comparative
and explanatory study is proposed in the literature

Comparisons of farm and non-farm household incomeelvels

Both the comparative and econometric analyseghesenicroeconomic dataset from
the Luxembourg Income StudilS). This dataset contains socio-demographipeaditure
and income data that are collected at the housdbeé through national household-based
budget surveys. These data are recorded in thelai&set in a harmonized way for the 30
countries that currently participate in the LIS.sitg this microeconomic dataset that are
harmonized across households, years and couniaedhe great advantage that the same



source of information for household incomes andattaristics is used making comparisons
across household categories, years and countriesinggul. Compared to macroeconomic
or sector data, household data also allows the imedion of the incidence of low income.

In this paper, average income levels as well d&cators of income distribution are
calculated for farm and non-farm households foretlgyed countries that have at least three
waves of data survey in the LIS dataset. Furthegtbe income averages are calculated for
survey waves that contain a minimum of 30 iderdifiarm households to limit the risk that
sampling errors affect the statistical results. pkmg these selection criteria, 59 waves of
data survey covering eleven developed countriesuaeel for the comparisons of income
levels.

Table 1 reports the eleven countries, the LISkistas and the survey waves that are
used for the comparative and econometric analySdwe eleven selected countries include
Australia, Canada, Finland, France, Germany, Itldtaly, Luxembourg, Norway, the
United Kingdom (UK) and the United States (US).n@@a and the US have the longest time
series available spanning from the late 1960 tty @800. Luxembourg has the shortest time
series available from 1985 to 1994. After the rfeddf 1990s, national household-based
budget surveys from many European countries (famgie, France, Germany, Ireland, Italy
and the United Kingdom) have ceased to separatemes from farm self-employment and
other self-employment.

Table 1 also gives the sample sizes according diesd¢hold categories and the
proportions of farm households in the householdptesn In this paper, the distinction
between farm and non-farm households is made aogptd the source of the household’s
net disposable incomes. A distinction is made betwa ‘broad’ definition of a farm
household in which the household’'s farm self-empiegt income is not null and a ‘narrow’
definition of a farm household in which the houddofarm self-employment income is
greater than halve of its factor incomes. When‘lhead’ definition of a farm household is
used, then a counterpart ‘narrow’ definition of @affarm household is that of a household
whose farm self-employment income is null. Sintjlawhen the ‘narrow’ definition of a
farm household is used, then a counterpart ‘brdafihition of a non-farm household is that
of a household whose farm self-employment incomevier than halve of its factor incomes.
The definition of these household categories faldive same definition used in the OECD
(2001) report that has evaluated the incidenceowf income among farm households
compared to other households for 17 OECD countigeg also the LIS dataset but for
survey waves between the middles of 1980s and 1986sn this OECD (2001) report, the
net disposable income of a household is adjusteddount for its size using an equivalence
elasticity of 0.55 (see Forster, 1994).



Table 1. Unweighted sample size in the LIS by deifition

Sample size Sample size (% to all hh)
Non-farm households Farm households Farm households
Country LIS Database Wave All hh Narrow def. (a) Broad ckf. (b) Broad def. (c) Narrow def. (d) Broad def. (cNarrow def. (d'
Australia AU81H 1981 17021 16804 16897 217 124 1.27 0.73
AU89H 1989 16331 15967 16083 364 248 2.23 1.52
AU95H 1995 6819 6667 6737 152 82 2.23 1.20
AUO01H 2001 6786 6657 6703 129 83 1.90 1.22
AUO3H 2003 10210 10044 10113 166 97 1.63 0.95
Canada CA71H 1971 25927 24243 25007 1684 920 6.50 3.55
CAT75H 1975 26569 25102 25707 1467 862 5.52 3.24
CA81H 1981 15136 14064 14605 1072 531 7.08 3.51
CA87H 1987 11960 11249 11345 711 315 5.94 2.63
CA91H 1991 21647 20639 21258 1008 389 4.66 1.80
CA94H 1994 40849 39414 40276 1435 573 3.51 1.40
CA97H 1997 33843 32555 33299 1288 544 3.81 1.61
CA98H 1998 31218 29865 30749 1353 469 4.33 1.50
CAOOH 2000 28970 27647 28557 1323 413 4.57 1.43
Finland FI87H 1987 11863 8836 10517 3027 1346 25.52 11.35
FI91H 1991 11749 9058 10828 2691 921 22.90 7.84
FI95H 1995 9262 7392 8414 1870 848 20.19 9.16
FIOOH 2000 10423 7742 9301 2681 1122 25.72 10.76
FIO4H 2004 11229 8696 10362 2533 867 22.56 7.72
France FR79 1979 11044 10132 10432 912 612 8.26 5.54
FR84BH 1984 11977 11391 11478 586 499 4.89 4.17
FR89H 1989 9038 8524 8630 514 408 5.69 4.51
FR94H 1994 11294 10999 11089 295 205 2.61 1.82
Germany (e) DE73H 1973 46770 45177 45661 1593 1109 341 2.37
DE78H 1978 46068 44751 45194 1317 874 2.86 1.90
DES83H 1983 42752 41449 42068 1303 684 3.05 1.60
DE84H 1984 5194 5136 5157 58 37 1.12 0.71
DE89H 1989 4411 4350 4376 61 35 1.38 0.79
DE94H 1994 6379 6332 6349 47 30 0.74 0.47
Ireland IE87TH 1987 3294 2629 2899 665 395 20.19 11.99
IE94H 1994 3192 2755 2856 437 336 13.69 10.53
IE95H 1995 2830 2458 2540 372 290 13.14 10.25
IE96H 1996 2644 2297 2385 347 259 13.12 9.80
Italy IT87H 1987 8027 7861 7898 166 129 2.07 1.61
IT89H 1989 8274 8088 8142 186 132 2.25 1.60
IT91H 1991 8188 8031 8070 157 118 1.92 1.44
ITO3H 1993 8089 7969 8004 120 85 1.48 1.05
IT95H 1995 8135 7986 8044 149 91 1.83 1.12
Luxembourg LU85H 1985 2049 1971 1990 78 59 3.81 2.88
LU91H 1991 1957 1888 1909 69 48 3.53 2.45
LU94H 1994 1813 1752 1771 61 42 3.36 2.32
Norway NO79H 1979 10414 9713 10080 701 334 6.73 3.21
NO86H 1986 4975 4542 4830 433 145 8.70 291
NO91H 1991 8073 6331 7433 1742 640 21.58 7.93
NO95H 1995 10127 9236 9810 891 317 8.80 3.13
NOOOH 2000 12919 11849 12596 1070 323 8.28 2.50
UK UK79H 1979 6777 6702 6717 75 60 1.11 0.89
UK86H 1986 7178 7115 7130 63 48 0.88 0.67
UK91H 1991 7056 6997 7020 59 36 0.84 0.51
UK95H 1995 6797 6742 6755 55 42 0.81 0.62
USA USG69H (f) 1969 11978 10710 11313 1268 665 10.59 5.55
US74H 1974 12328 11100 11698 1228 630 9.96 5.11
US79H 1979 15928 15463 15690 465 238 2.92 1.49
US86H 1986 12600 12348 12500 252 100 2.00 0.79
US91H 1991 59038 57933 58608 1105 430 1.87 0.73
US94H 1994 66014 64446 65628 1568 386 2.38 0.58
US97H 1997 50320 49269 50040 1051 280 2.09 0.56
USOOH 2000 49633 48503 49392 1130 241 2.28 0.49
US04H 2004 76447 74553 76074 1894 373 2.48 0.49
Sum 59 59 1029833 980119 1007014 49714 22519 4.83 2.19

Source: The LIS database

(a) Incomes from farm-self-employment are null.

(b) Incomes from farm self-employment are lowentt50% of incomes from all sources.

(c) Incomes from farm-self-employment are not null

(d) Incomes from farm self-employment are gretitan 50% of incomes from all sources.

(e) Datasets earlier than 1994 refer to the forkivest-Germany' only; datasets after 1994 reféhéaunified West- and East-Germany.

(f) Farm household sample sizes are calculateti®basis of gross income, not disposable persamcaine as in the other countries and waves.



For these countries and waves, Figures 1 and & #® ratios of the net disposable
income (DPI) of farm households narrowly definedthie DPI of non-farm households for
years and countries that are selected. For Awstr@anada and the US, farm household
income ratios reported from 1969 to 2004 in Figuuctuate between 60 and 160 per cent
around the income parity level of 100 per centr the US, fluctuations of this ratio around
the income parity level in the 1970s and 1980sectfthe boom and the bust of farming
during that period. For Australia and Canada,féiien the farm household income ratio in
the 1990s and the early 2000s fellows a periodhdurihich the ratio was close to or higher
than the income parity level of 100 per cent. Ehesw series of farm household income
ratios support the conclusion already reached imdG&a (1992) for the US that farm
household incomes in these three countries arehmonically low on average.

For European countries, farm household incomesatported from 1973 to 2004 in
Figure 2 are generally close to or higher thanilkeme parity level of 100 per cent. For six
of the eight European countries, there is a ndblesaend of increase in the farm household
income ratios during the observed period. Thesa faousehold income ratios fluctuate less
than those recorded in Australia, Canada and the Alough the series of farm household
income ratios stop short after the middle of 19f0sseveral European countries, they show
that farm household incomes in all these eight pean countries have definitively ceased to
be low on average since the late 1980s.

When the broad definition of a farm household s&dj the income picture (not
showed here) slightly changes. For Australia, @arend the US, the farm household income
ratios are higher and more stable than those eatmlibn the basis of a narrow definition of a
farm household. For the US, the farm householdnm ratios are consistently above the
income parity level of 100 per cent for the thiygars of observations while, for Canada, the
ratios are also above the income parity level o J@r cent except for two years of
observations.

® Large discrepancies exist between this new sefi¢tS farm household income ratios reported herktha
series reported by USDA and used in Gardner (199Phey result from the use of different sources of
information and definitions of households and inesm For example, USDA uses a broad definition fafrm
household that includes all households in which meenber is an operator associated with a farm basithat
has a minimum annual sale of USD 1,000 of agricaltproducts. This definition applies to some 2,000 US
farms in 2004 and 2005.

* Differences in information sources and househefinitions prevent the comparisons of these nevesef
farm household income ratios reported here fortelifjiropean countries with those reported in EUROBTA
(2001). Both series, however, confirm that averagemes of farm households are higher than thés®o-
farm households for most of the European counaiesyears.



Figure 1. Ratio of average DPI of farm households (narrow definition) to non-farm households (%)
in Australia, Canada and USA

185
165
145
125
105
ﬂ
85 L

65

\_

45

25
1965 1968 1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001 2004

Source: LIS

~=— Australia Canada —e—USA

Figure 2. Ratio of average DPI of farm households (narrow definition) to non-farm households (%)
in selected European countries
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For the selected European countries, the farm dimid income ratios are slightly
higher for three of the eight countries. A moreedsified source of incomes out of farming
indeed tends to stabilise and increase the farnsdimid incomes for a total of six countries



out of the eleven that are surveyed. That on geefarm household incomes are not
chronically low is even more evident for these eflevdeveloped countries when a broad
definition of farm households is considered. Tt income problem no longer exists in the
eleven developed countries for which data of facudehold incomes are available.

Comparisons of farm and non-farm household incomeidtributions

The distribution of farm household incomes is ncompared to the distribution of
non-farm household incomes using the narrow démitof a farm household and its
counterpart definition of a non-farm household. ufFmdicators of income distribution are
calculated for each household category, wave andtop They include the low income rate,
the low income gap, the Gini coefficient and the 8elex. As in the OECD (2001) report,
the low income is defined as being 50 per cenhefrhedian income of all households in the
sample, so that the situation of the low incomenfdrousehold is assessed relative to all
households of the country in a particular yearisTalative approach to the definition of low
incomes facilitates cross-country comparisons. fireetwo indicators of income distribution
are calculated from survey waves that contain amqmmim of 30 identified farm households
that are below the low income to limit the risksaimpling errors. This threshold restricts the
analysis of the relative income distribution toeficountries: Canada, Finland, France,
Germany and the US. The ratios of one particuidicator for farm households to the same
indicator but for non-farm households are thenudated and compared through the available
observed period across countries.

Figure 3 shows the ratios of the low income rai®) for farm households narrowly
defined to the LIR for non-farm households acrosary for the five countries. The LIR
measures the cumulative proportion of householdsinvithe population below the low
income. It is a measure of the incidence of loaome. Except for Germany during the
1973-83 observed period, the US in 1974 and Finlar&D00, the incidence of low income is
much higher among farm households than non-farnsdtmalds. The farms to non-farm LIR
ratios, however, vary widely across countries aeary making difficult to discern a pattern.
These ratios fluctuate between 100 and 170 perfoetihhe US and 150 and 250 per cent for
Canada during the 30-year period. In contrasthatwaardner (1992) reports, this new series
of ratios of farm to non-farm poverty rates for th8 indicates that the farm poverty rate has
not converged and fallen under the non-farm poveatg during the last three decades.
Except for Germany before the middle of the 198@s proportion of low income households
is also much higher among farm households thanfawn-households in the other two
European countries. France has a particularlyanigioportion of low income households
among farm households than non-farm householdseeet®979 and 1994. Even when the
average incomes of farm households are close ligber their parity level, the incidence of
low income tends to be higher among farm househiblals non-farm households except for
Germany.
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Figure 4 shows the ratios of the low income galéjLfor farm households narrowly
defined to the LIG for non-farm households for #ane five countries. The LIG measures
the difference between the average income of thhearloome households and the low income
as a percentage of the low income. It is a measutlee intensity of low income. Except for
Germany during the 1973-83 observed period, Frand®84 and 1989 and Finland in 2000,
the intensity of poverty is much higher among fdrouseholds than non-farm households.
Even when the average incomes of farm househotlslase to or higher their parity level,
the intensity of low income tends to be higher aghdarm households than non-farm
households except for Germany and, to a lesseneXmland and France.

Figures 5 and 6 show the ratios of the Gini incornacentration index of farm
households narrowly defined to the same Gini indéxon-farm households. Here the
income distribution analysis is extended to surwewes that contain a minimum of 30
identified farm households that are narrowly definelncomes are generally less equally
distributed among farm households than non-farnsébalds except for Germany during the
observed 1973-83 period and Norway and the UK sI®&.. Otherwise the Gini indexes are
up to about 40 per cent higher for farm househtids non-farm households suggesting a
higher inequality in the distribution of farm houséd incomes than non-farm household
incomes.

Figure 3. Ratio of low income rate of farm households (narrow definition) to non-farm households (%)
in selected OECD countries
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Figure 4. Ratio of low income gap of farm households (narrow definition) to non-farm households (%)
in selected OECD countries
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Figure 5. Ratio of the Gini index of farm households (narrow definition) to non-farm households (%)
in Australia, Canada and USA
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Figure 6. Ratio of the Gini index of farm households (narrow definition) to non-farm households (%)
in selected European countries
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Figure 7 shows the ratios of the Sen index of faouseholds narrowly defined to the
Sen index of non-farm households. The Sen indexbages the LIR, the LIG and the Gini
index of the low income households into a singtfidator of poverty (see Forster, 1994)t
is a measure of degree of poverty. Here the incdisteibution analysis is scaled down to
survey waves that contain a minimum of 30 iderdifi@m households that are below the low
income to limit the risk of sampling errors. ThenSndex is lower among farm households
than non-farm households in Germany during the roleslel 973-83 period. The Sen index is
generally higher among farm households than nam-fasuseholds in the other two European
countries but much higher in Canada and the US. sum, all indicators of income
distributions show that, except for Germany betw#&87i3 and 1983, the incidence and the
intensity of low income as well as the disparityimfome distribution are often much higher
among farm households than non-farm householdhé&developed countries for which data
of farm household incomes are available. Thesepanisons of income distributions
between farm households and non-farm householdrmothe conclusion reached in the
OECD (2001) report. The incidence of low incomel &ne disparity in incomes are most
often higher among farm households than among aon-households in the same country.

® The Sen index S is defined as follows: S = LIKJl+ (1-LIG) G;] where LIR is the low income rate, LIG the
low income gap and Ghe Gini income concentration index among the ilseome population.
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Figure 7. Ratio of the Sen index of farm households (narrow definition) to non-farm households (%)
in selected OECD countries
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Testing factors explaining income disparity betweefiarm and non-farm households

From the literature review of Gardner (1992)sipbssible to distinguish three sets of
plausible reasons for low income of farm householésst, low and unstable farm income is
explained by a supply-demand model of aggregatercmfities. The essential features of the
model include very inelastic demand and supplygicaltural products, a faster growth rate
of supply than demand and small transitory shodkseubput or demand (Schultz, 1945;
Cochrane 1958; Hathaway, 1964; Tweeten, 1971)e edonomic consequences of this basic
model are declining and volatile farm prices andv lomcomes of farm people. This
commodity-based supply-demand model prevails inl®#0s and 1950s to explain the farm
income problem and remained classic among agrr@allteaconomists until the 1980s.
According to Gardner (1992), no econometric worls, i@owever, established commodity
price trends as the cause of farm income trends.

It became evident that low farm incomes relatwendn-farm incomes should not be
primarily a matter of relative farm and non-farmnguoodity prices, but rather of factor
market conditions that only a general equilibriupp@ach can incorporate. Consequently,
chronically low farm income is, here, explained the persistence of a disequilibrium
between the farm and non-farm labour markets thap& farm people with lower incomes in
the farm sector (Johnson, 1959). To explain a t#Hckactor mobility and consequently low
farm incomes, two approaches are investigated. fifsteapproach considers factor-market
disequilibrium as a short-run phenomenon attridetato adjustments costs in labour
movement, in particular job search and moving egpsen These adjustment costs result in a
short-term income differential when the demandfdm labour declines as a result of labour-
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saving technical change, even when similar skils mvolved. The second approach
considers that long-run income differences are #emaf skill and age differences, non-
pecuniary preferences for farming, income measunémgroblems, or other non-
comparabilities between farm and non-farm peopdfrfdon, 1963). This second approach
actually constitutes an application to labour @ tieoclassical view that emphasizes fixities
and irreversibilities in agricultural investmentgi@ner, 1992): farm-specific skills are less
valuable off the farm and shifting employment isttypy Both approaches would also imply
that the farm labour force tends to become oldé¢h@aslemand for farm labour declines. The
earning disequilibrium between the farm and nomfaectors constitutes the second set of
plausible reasons for low farm income. Accordiag3ardner (1992), no empirical work has
been able to test either the short or the longesyplanation of the earning disequilibrium.

However, empirical evidence has rendered it daliltitiat income differences are still
a matter of disequilibrium between the farm and-fasm labour markets in the US. In
advanced well-integrated economies, income diffeenare more likely a compensating
differential for skill differences or non-wage astge of the two employments. This
constitutes the third set of plausible reasonddarfarm income. Johnson (1953) has tested
this hypothesis but he could not attribute at thmaé the full difference of real labour returns
between the average farm and non-farm workers $bthe differences in income-earning
capacity as a result of age, sex, and skill diffees. That the income difference was
substantially larger than what these differencaadome-earning capacity can be accountable
for has actually motivated the hypothesis of aglidédrium between the farm and non-farm
labour markets.

Using that theoretical background and empiricdbdé&ardner (2002) proposes and
discusses leading plausible causes of growth ironms that farm households have
experienced in the US since 1950. These causésie@gricultural productivity growth,
saving and investment by farm people, expandingogxpnarkets, adjustment to
disequilibrium via out-migration of labour, off-farwork opportunities for farm people in a
growing general economy and improved skills of far@ople. He adds that these causes may
themselves result from more fundamental developsnentesearch and extension, improved
rural infrastructure, marketing services and recdlooling, lower costs of inputs and services,
government subsidies and support and economic grawthe non-farm economy. It is,
however, not certain how some of these causes asactechnological progress and the
resulting agricultural productivity increases mayually have contributed in the long run to
farm income growth. Although empirical evidencgg@ests a close correspondence between
growths in productivity and farm income in the U®me other causal factors listed above
need to be considered as explanations for farnmecgrowth.

Using an expanded error-correction model with W8esdata as well as US county
data to test determinants of the annual rate té-$t@el median incomes of farm households
between 1950 and 1990, Gardner (2002) shows thathHausehold income growth has little
relationship from farming or its determinants suak farm productivity, government
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programs, or investment in agriculture but, ratfienn adjustment in labour markets, with
off-farm migration and off-farm work by farm housd#tt members being the main
mechanism of adjustment. Four hypothetical factmage received sustained attention to
explain in particular growth in farm household inees: (1) the development and diffusion of
new agricultural technology, (2) the expansion awmmercialisation of agricultural
commodity markets, (3) the integration of farm pgeapto the growing non-farm economy
after 1945, and (4) government policies includiagulatory institutions, public investment in
infrastructure and commodity programs. Gardner0220concludes that evidence points
firmly in the direction of the third hypothesis, ethintegration of farm and non-farm
economies, to explain rising incomes of farm hooashin the US since 1945.

We now investigate to what extent factors thas therature review has revealed to
explain convergence of incomes between farm anefanon households in the US since 1950
also apply for the ten developed countries for Whiccome data are available over the last
three decades. We are particularly interestedestintgy whether the commodity market
conditions, the government subsidies, the labouketaconditions, the skill differences as
well as the long term interest rates could expllaenfluctuations and trends in farm household
income ratios that are observed for these ten dpedl countries.

Commodity market conditions that can be favourabléarm household incomes are
traced through the agricultural terms of tradee &gricultural terms of trade are calculated as
the ratio of the deflated price indexes of agrizat products and means of agricultural
production. These indexes are taken from natiostatistics (Australian Bureau of
Agricultural and Resource Economics, Canada StajstFinland Statistics, National
Agricultural Statistics Service of the USDA and Way Statistics) for the non-EU countries
and EUROSTAT for the EU member states.

Because farm household incomes can also depem@w@rnment subsidies, we also
test whether subsidies allocated to farm directnpays and general agricultural services
affect their incomes relative to those of non-famwuseholds. Subsidies for farm direct
payments and general agricultural services arentiloen OECD. Subsidies for farm direct
payments are expressed in percentage of the taltad wf agricultural production at farm gate
and direct payments; subsidies for general agtallservices in percentage of the total value
of agricultural production at farm gate only. T@&CD reports subsidies for farm direct
payments and general agricultural services forBbeas a whole, not by EU member state.
Since 1986, it, however, specifies the output, dhea, the animal and the input on which
subsidies for farm direct payments are based. alaulate subsidies for farm direct payments
by EU member state, each EU specific subsidy ahfdirect payments is disaggregated by
EU member state by applying the member's sharehénBEU corresponding output, area,
animal number or input from EUROSTAT. The membesigecific subsidies are then
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aggregated at the member level and, then, exprasgetcentage of the member’s total value
of agricultural production at farm gate and direayments.

The labour market conditions that may facilitatedur mobility between the farm and
non-farm sectors and, hence, reduce the earniregjuigrium between the farm and non-
farm labour markets are uneasy to translate in urebke variables. In the short run, higher
unemployment is expected to increase adjustmens ao$abour movement, in particular job
search, as a result of fewer off-farm job oppotigai Greater economic growth is expected
to affect relatively less incomes of the farm warkipopulation because of longer adjustment
lags to economic opportunities in farming than theo occupational activities. Greater
economic growth is also expected to be centredrbanized areas and, hence, affect last rural
areas. A higher population density may be a fattar would reduce off-farm job search and
commuting or eventually moving expenses in rurahar In the long run, a lower education
and a greater age are expected to make employmiirigsless attractive.

The annual standardised unemployment rates aem tlikm OECD. To reflect the
unemployment situation of the country that has aedated until a particular year to have an
effect on the farm to non-farm household incoméora five-year average of the annual
unemployment rates that precede that year is aed.u The growth rates of real GDP per
capita at 2000 constant prices (chain series)akentfrom the Penn world table of Hestin
al. (2006). Similarly, to reflect the economic grovaththe country that has accumulated until
a particular year to have an effect on the farmai-farm household income ratio, a five-year
average of the annual growth rates of real GDFcppita that precede that year is also used.
As a crude indicator of population density in ruae¢as, population densities given by United
Nations Data Demographic Statistics at the couetrgl are used.

Higher long term real interest rate is a macroeaun event that may affect farm
household incomes by increasing debt services anérgting financial hardships that can
eventually lead to farm business failures suchuwagg the US farm crisis in the middle of
1980s. Long term interest rates and producer pfimemanufacturing are taken from OECD
to obtain the long term real interest rates.

Income-earning capacity as a result of skill agd differences can also be captured
by education level and age differences. Followhmginternational standard classification of
education from UNESCO (1999), three educationatlkeare distinguished using the highest
attained level of education. The low educatiorelexorresponds to the primary and lower
secondary education or any other formal educatrdit the minimum age of 16 years. The
medium education level corresponds to the uppermsksy general and vocational education
or any other formal education from the minimum agel7 until the maximum age of 20
years. The high education level corresponds touthigersity and specialized vocational
education or any other formal education from thenimum age of 21 years. For each

® The disaggregation of EU subsidies for farm digegtments by EU member state from 1986 to 2004 is
available from the authors.
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education level, a ratio of the percentage of hbolseheads having reached that education
level among the farm households to the percentadmusehold heads having reached that
same education level but among the non-farm houldglcalculated per country and survey
year from the LIS databases. A ratio of the average of the heads of farm households to
the average age of the heads of non-farm houselso#dso calculated per country and survey
year from the LIS databases.

An error components model, estimated by instrualargriable [V) using generalized
Hausman-Taylor instruments as described in Wyho@94), is used to test whether above
variables can explain the ratio of the averagenmeof farm households narrowly defined to
the average income of non-farm households acra@ssetih developed countries over the 25-

year period. Whereas Hausman and Taylor (19819taast two instrumentsy, :T‘lzt Xt

and(xit - xi,), for every variablex, that varies freely over timeand countryi, Wyhowski
(1994) constructs three instrument$x., - x..), (x, —x..), and (x, = x. =X, +x..). This

decomposition allows the isolation of any possitderelation between error components and
regressors in case of a two-way error componenteh(@Vyhowski, 1994).

We test instrument exogeneity by the Lagrange ipligt (LM) or score test as
described by Magdalinos (1988). It has been pregpoby Hausman (1983) as an
overidentification restriction test. On tHi$/ statistic we base a downward testing procedure
which consistently results in the correct vectoinstruments, under the conditions stated in
Andrews (1999). The actual algorithm that is uBmdinstrument selection not only makes
use of theLM-statistic, but also of the individugistatistics of an auxiliary regression of the
residuals on the excluded instruments. This destirtg makes use of information on the
likely source of the misspecification. It can brgued in close analogy to Chatelain (2007),
that tests on individual instruments have greateall power compared to the overaM test
and that a sequence of tests with greater localepamproves the moment selection
procedure with respect to a sequence of tests legth local power. Finally, we also test
instrument relevance, i.e. weak instruments, byma@d Shea's (1997) "parti@®@®” measure
for each endogenous regressor, corrected for degfdeeedom.

Table 2 shows two series of similar econometrgults whether unemployment rate
and growth in GDP per capita are taken for theeniryear or the preceding five years. In
line with previous econometric work for US houselsplthe market conditions that are here
encapsulated into the agricultural terms of tradg po role in explaining income differences
between farm and non-farm households. In contgsternment programs such as farm
direct payments and general agricultural services@nificant at less than five per cent. The
positive association between these direct paymardghe farm household income ratio does
not come as a surprise. These farm direct paynazatselatively recent for the EU member
states included into the econometric analysis ardnhat yet capitalised into the farm fixed
assets such as farmland. Instead, the negativaeiassn between subsidies for general
agricultural services and the farm household incoat® does come as a surprise. The
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largest part of these subsidies is actually usegiblic stockholding in the EU until 1993
and for marketing and promotion in the other caestmcluded into the econometric analysis
during the whole recorded period. It is only in949that these subsidies become more
oriented to infrastructure, marketing and promotiorthe EU. Since subsidies for public
stockholding in the EU tend to be disbursed in yedrunfavourable market conditions, the
negative association between these subsidies anf@drtm household income ratio may rather
reflect market conditions that temporally depressifhousehold incomes.

Table 2. Regression explaining the ratio of averagfarm household income
to average non-farm household income in selected @B countries (a)

Independent Current year Previous 5 years (c)

variable (b) Coefficient Robust std. error P>[t|l: Coefficient Robust std. error P>[t|
Constant 13.76 4.34 0.00 20.50 5.86 0.00
Agricultural terms of trade 0.56 0.34 0:11 0.55 0.38 0.16
Farm direct payments support 0.13 0.04 .00 0.16 0.04 0 0.0
General agricultural services support -0.17 0.07 0.020.17- 0.08 0.05
Standardised unemployment rate -0.38 0.13 0.01

Standardised unemployment rate (5-year average) -0.42 0.17 0.02
Growth in GDP per capita -0.66 0.31 0:04

Growth in GDP per capita (5-year average) -0.88 0.34 0.02
Population density -0.01 0.03 081 -0.05 0.03 0.17
Long term real interest rate -0.02 0.01 Qq.07 -0.03 0.01 .030
Low education ratio -0.42 0.20 0.05 -0.40 0.24 0.10
High education ratio 0.11 0.05 0.05 0.15 0.07 0.04
Age ratio -0.02 0.56 0.98 -1.05 0.81 0.21
Number of observations 46 46

F(10, 35) 5.52 5.05

Prob > F 0.00 0.00

(a) Instrumental Variables Estimation of Error Caments Model
(b) Expressed in natural logarithm
(c) For Standardised unemployment rate and GrowDP per capita

Variables that reflect labour market conditionsr flarm households such as
unemployment rate and per capita economic growghnagative and significant at less than
five per cent in both models. Per capita econognisvth has a stronger negative effect on
differences between incomes of farm and non-farnusébolds than unemployment.
Accumulation of per capita economic growth and upleyment in the previous five years
tends to accentuate the negative effect. Populatensity is too crude an indicator for
proximity to job opportunities to be significanAs expected, higher long term interest rates
also have a negative effect on the farm housemmaidnie ratio that is significant at less than
ten per cent for the first model but five per cemtthe second model. As expected, low and
high education levels respectively have a negath positive effects on the farm household
income ratio that are significant at five per céatthe first model but ten per cent for the
second model. The average age ratio is not sogmfi This variable needs to be corrected to
account for non-farm households that are only atiive.

In sum, accounting for the size of the reportestidities in table 2, the econometric
analysis confirms that incomes of farm househoklative to non-farm households are
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strongly influenced by the general labour markenditions in the economy and the
marketable skills of farm household heads. It @lsows that farm household incomes are
weakly influenced by farm direct payments and, toexen lesser extent, long term real
interest rates. Government programs such as optjeg support or input price subsidies
have on average no impact on the well-being of fémoouseholds relative to the other
households. It is our intention to test also theuse education level with the same education
indicators and productivity growth with an indicatf total factor productivity on the farm
household income ratio. Because of risk of endeiggrexcess labour in farming and income
diversification out of farming are not tested.sltlso our intention to extend this econometric
analysis to the Canadian provinces and the US msgior which the sample size of farm
households from the LIS dataset has a minimum di@&@&eholds. For now, conclusions and
recommendations are left for the reader.
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