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Abstract

This study evaluates the impact of agricultural subsidies (CAP) on unemployment
and employment outside the agricultural sector. For the CAP subsidies to have an
effect outside the agricultural sector, the subsidies must have a second-order
effect. Thus, the Open Economy Relative Multiplier for Sweden is estimated with
aggregate municipality data for the years 2001 to 2009. A side-effect of the
decupling reform in 2005 was that Sweden was forced to introduce a grassland
support which redistributed the payments among the regions. This exogenous
redistribution of the CAP is the identifying assumption in this study. The subsidy
creates private jobs at a cost of about $20,000 per job, which is consistent with
earlier estimates based on US data.

1. Introduction

The Common Agricultural Policy (CAP) is the EU-wide subsidy system directed at the
agricultural sector. Besides the direct impact on agriculture, the subsidies may stimulate the
rural economy in general, and increase employment in sectors other than agriculture.
Although the agricultural sector is small, the CAP subsidies are large, and, in comparison to
the total cost of labour market programmes in Sweden, which amounted to 8 billion in 2010
(Sibbmark 2011), the CAP payment is 25% higher. Moreover, whereas EU’s Structural funds
and Cohesion funds have been found to increase regional economic performance (see for
example Becker et al. (2010) and Becker et al. (2012)), the causal effect of CAP on regional
economic performance has not been investigated. Examining whether the CAP affects
employment is thus important, since subsiding basically well-functioning farms may have a
large impact on the rural economy. For the CAP subsidies to have an effect on employment
outside the agricultural sector, the subsidies must have a second-order effect, a so-called fiscal
multiplier effect. It is the purpose of this paper to examine the size of this transfer multiplier.

The effect of government spending on income and employment is a classical and
unresolved question in economics. A recent review of the literature is provided by Ramey
(2011). While some studies argue that fiscal spending can increase output and employment by
more than the increase in spending (a multiplier larger than one), others report the multiplier
to be much smaller, sometimes close to zero. The inconclusive results partly stem from the
difficulty of estimating the fiscal multiplier. To analyze the effect of policies on economic
outcomes, the policy variation has to be exogenous (Besley and Case, 2000), which is rarely
the case when it comes to fiscal policy. Another issue is that there must be enough variation in
fiscal spending to identify the multiplier effect (Barro and Redlick, 2011).

In this paper, we solve these problems by studying an exogenous redistribution of the
Swedish CAP subsidy in 2005. The redistribution was truly exogenous since it was: (i)
decided and funded at the European level and, (ii) a side-effect of a change in the EU-wide
regulation for the CAP (the decoupling reform). With respect to (ii), the decoupling reform
made Sweden introduce a grassland support, which implied that direct payments to farmers
became directly related to their amount of grassland. Our identifying assumption is that
Sweden neither agreed to follow the new EU regulation, nor forced the EU to implement the
new regulation, because regions that received disproportionate increases in payments were
doing poorly relative to other regions. In fact, the intention was to propose a model without
redistribution between regions in Sweden (Ds, 2004), but the granted petition (Skr,
2003) included a last minute change to the reform, which probably caused the redistribution.
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Importantly, the decoupling reform changed the subsidy scheme dramatically, and the
payments doubled in some municipalities. As a consequence, gross agricultural employment
increased in regions with much grassland (Nordin, 2014).*

Thus, whereas most policies are targeted at industries or regions in difficulties (Rodrik,
2007), the redistribution of the CAP had no such aim. On the other hand, knowing that
agriculture is constantly in a process of structural change, the redistribution of the subsidy
resembles the case of a targeted subsidy. For this reason our paper contributes key evidence
for understanding the mechanism of multipliers. That is, by stimulating the agricultural sector
in some regions (and depressing it slightly in other regions), we can estimate the effect of a
relative increase in transfers on relative employment and unemployment. Hence, with the use
of regional panel data we estimate the Open Economy Relative Multiplier (Nakamura and
Steinsson, 2014), and whereas most studies estimate government purchasing multipliers we
estimate the transfer multiplier. Normally, government transfer multipliers are assumed to be
lower than government purchases multipliers because of a wealth effect reducing aggregate
labour supply. Transfers increase the wealth of the receiver and thus decreases labour supply
of constrained households.

However, in our case, the wealth effect should not directly affect employment outside
agriculture. In addition, a special feature of the decoupling reform in 2005 implied that
farmers were getting paid to produce environmental services with the purpose of keeping land
in good agricultural and environmental condition (cross-compliance requirement), which is
costly in terms of labor (The Swedish Board of Agriculture, 2011). This specific feature
implied that the wealth effect did not decrease agricultural labour, instead farmers receiving
increased subsidies increased labour supply (Nordin, 2014).

2. Cross-regional evidence of fiscal multipliers

The main approach to estimate causal multipliers is to use some sort of natural
experiment, which can provide pseudo-random variation in fiscal spending. Depending on the
identification strategy, one finds a wide range of estimates of the fiscal multiplier. A potential
solution is to use variation in spending across regions within a country. As noted by Ramey
(2011), regional studies of the fiscal multiplier estimate the effect that government spending,
in one region relative to another, has on relative economic outcomes. Nakamura and
Steinsson (2014) coin the term “open economy relative multiplier” to distinguish it from the
more familiar aggregate multiplier.

Hence, recent studies have turned to cross-regional variation in government spending to
identify fiscal effects (see e.g. Chodorow-Reich et al., 2010; Cohen et al., 2011; Fishback and
Kachanovskaya, 2010; Serrato and Wingender, 2010; Shoag, 2010; and Wilson 2012). This
literature has focused largely on employment effects of fiscal stimulus, and most papers find
positive employment effects, with a cost of about $25,000 to $35,000 for each job created. Of
special interest to us is Fishback and Kachanovskaya (2010), who examines the effect of farm
grants to farmers to take land out of production. The authors find an insignificant negative
effect of agricultural grants on personal income, but no effect on employment. Another
interesting result of these studies is that the multiplier is significantly higher during times of

! The paper by Nordin (2014), which explores agricultural employment, has been presented at the Swedish Board of
Agriculture and at a joint seminar with the Minister for Rural Affairs. Among those attending the seminars where persons
involved in the design of the Swedish payment schema, but so far, the redistributive consequence of the decoupling reform is
a surprise to all.
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higher unemployment (Shoag, 2010, Serrato and Wingender, 2011, Nakamura and Steinsson,
2014). This indicates that redistributing resources from low unemployment regions to high
unemployment regions may result in sizable aggregate multipliers.

The aforementioned studies focus on fiscal stimulus in the U.S., and studies for other
countries are scarce. Becker et al. (2010) examine the effects of the EU’s fiscal equalization
transfers (Structural funds) on per capita GDP growth and employment of treated regions in
the EU. By using a regression-discontinuity design, the authors find positive GDP growth
effects, but no effects on employment. Apart from Fishback and Kachanovskaya (2010), our
study seems to be the first to estimate open economy relative multipliers for government
spending targeted to the agricultural sector.

2. The Common Agricultural Policy (CAP)

CAP is a system of agricultural subsidies and support to environmental and rural
development. The CAP budget has decreased some since the 2000s, when it represented
almost 50% of the EU budget, and in 2010 it represented 31% of the EU budget (€43.8
billion). The direct payments (Pillar 1) account for around three-quarters of CAP, and the
environment and rural programmes (Pillar I1) account for one-quarter. In 2009 the Swedish
board of agriculture (Jordbruksverket) paid out SEK 10.2 billion in programmes and direct
payments to farmers.

The direct payment scheme was dramatically changed with the full decoupling reform in
2003, and implemented in Sweden in 2005. Decoupling is to prevent overproduction, overuse
of pesticides and fertilisers, and global market disturbances. The direct payments to the
farmers have not been coupled with the production of crops since 2004, but farmers are
responsible for keeping the land in good condition. Notably, because the decoupled payments
are based on historical production, the payments are higher in more productive regions. An
effect of the decoupling is that land prices and land rent prices have increased in Sweden
(Brady et al. 2008).

As mentioned above, the reform also implied that Sweden introduced a grassland support
since the reform covered all farmland.? In fact, the Swedish government memoranda (Ds,
2004) proposed a payment scheme without redistribution of the direct payments
between regions in Sweden. However, in comparison to the proposed payment scheme the
granted petition (Skr, 2003) included a last minute change to the reform. The petition was
concerned that farms in some regions may lose more than 20% of their support, and the
granted payments to these regions were therefore higher than in the memorandum. Thus, even
if the intention was to reduce a potential redistribution of the payments, it may have caused
the observed redistribution.

The redistribution of the direct payments is illustrated in Figure 1. The figure shows the
percentage change in the direct payments between 2004 and 2005 for regions with different
shares of grassland (ratio between hectares of grassland and hectares of total farmland).

2 Grassland on arable and semi-natural pastures was made eligible for support. The most important change was to make
grassland on arable land eligible, because 35% of all arable land in Sweden is grassland on arable land (about a million
hectares). Semi-natural pastures covers about 0.5 million hectares. In this paper, we define grassland as only grassland on
arable land, because it is the eligibility of grassland on arable land that causes the redistribution of the direct payments.
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Figure 1. The percentage change between 2004 and 2005 in the direct payments for regions with
different grassland shares.

For regions with more than 50% grassland the payments increased in 2005, and for
regions with less than 50% grassland the payments decreased. Because the regions with less
than 50% grassland received a much larger share of the direct payments, a relatively small
decrease in the payments for these regions implies a large increase in the payments for
regions with more than 50% grassland. The relatively small decrease in payments for regions
with small shares of grassland is because the support per hectare is generally much higher in
these regions.*

The CAP subsidies are generally supposed to decrease agricultural employment. A
decoupled subsidy is a non-labour market improvement of farm income, which has a negative
income effect on farm labour (Ahearn et al., 2006). Also, when invested in labour-shedding
technology, the CAP has decreased employment rather than protecting jobs in agriculture
(Petrick and Zier, 20011). However, as discussed above, the special feature of the decoupling
reform in 2005 had the consequence of increasing labor-intensive production of agricultural
and environmental services in order to fulfill the cross-compliance requirements. These
requirements are in place to keep land in good agricultural and environmental condition; they
relate to soil protection, preventing deterioration of habitats, and protection of water
resources. As such, the aim of this paper is to examine the effects of these subsidies on
employment outside the agricultural sector.

3. Data

For the period 2001 to 2009 we have information on CAP subsidies on the municipality
level. By excluding 29 of Sweden’s 290 municipalities, we end up with a sample of 2,349
observations. 24 of the excluded municipalities are located in the metropolitan areas of
Sweden (large-Stockholm, Gothenburg or Malmo) where the agricultural sector is very small
and employs less than 0.5% of the labour force, and 5 are either very small or have been
created during the time period. Data on the subsidies has been received from the Swedish
Board of Agriculture. For Pillar | there is information on the payments before (acre and
animal subsides) and after the decoupling reform (single farm payments and some animal
subsides). For Pillar Il we have information on every single type of subsidy.

% The arable support is almost 40% higher in the most productive regions in Sweden compared to the average arable support
in the country.
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The employment data at municipality level has been collected from Statistics Sweden
and we have information about the employment level and sectoral employment. Based on
register data (RAMS), Statistics Sweden reports the number of people employed in each
sector of every municipality. An employed individual is one who has worked an average of at
least one hour per week in November. The classification is based on the sectoral classification
of the firm (the firm’s SNI12007 code), and the individuals are classified according to their
main employment. The unemployment measure is from The National Labour Market Board in
Sweden, and based on the average number of unemployed individuals, aged 16-64, registered
as “job-siaeker" (at the National Labour Market Board) on a certain date each month during
the year.

4. Empirical specification and covariates

To estimate the relative multiplier effect of agricultural subsidies on employment, a fixed
effect model (FE) is the standard. That is, with a full set of time and area-dummies, the
within-municipality variation in direct payments (DP) is used to identify the subsidy effect on
employment. Without municipality fixed effects, we mainly pick up the correlation between
the size of the subsidies and the employment level, i.e. the employment level is lower in rural
regions where the agricultural sector and the CAP subsidies are larger.

While we would like to have a measure of the change in DP that is due to the eligibility
of grassland, we only have data on total DP at the municipality level. To overcome this
problem, we use the share of grassland in a municipality to predict the actual grassland
support. By doing so, we can use a fixed effect IV-model to identify the marginal effect of the
grassland support on employment.® Technically, as DP is not a binary variable, IV estimates a
local average partial effect (see Wooldridge; 2002).

Usually a policy change is not exogenously assigned, but by exploiting an instrument that
causally determines the policy change, but is unrelated to the outcome, causal inference is
achieved. In non-experimental policy evaluation, IV estimation is therefore often the standard
(see for example Angrist et al. 1996, Heckman et al. 1999, for surveys). As with most studies
on fiscal multipliers, the issues of endogeneity and reversed causality are problematic when it
comes to agricultural subsidies. For example, if regional economic conditions affect the
probability of applying for subsidies, an estimated association between agricultural subsidies
and the employment level may run from employment to subsidy payments. However, in our
particular policy evaluation we argue that it is the change in DP in 2005 that is exogenously
distributed, and the regional differences in grassland shares (the instrument) are purely, but
effectively, used for identifying the change. The second-stage equation is thus:

Employment;;=c; + o; + y; +4 Predicted Ln DPj;+ pXi; + &t 1)

In this model, i and t are indices for municipality and year, respectively. The time fixed
effects, d, capture the common time trend, and « represents the municipality fixed effects. DP
is the logarithm of the direct payments (in 2008 prices) and the DP effect is estimated on: the
unemployment rate, the logarithm of the number employed in i) agriculture ii) the private

* In the working paper version of this paper (Blomquist and Nordin, 2013), mean unemployment and sectoral employment in
the Swedish municipalities between 2001-2009 are reported
5 - - - - -

This is not a conventional use of the 1V approach, but it resembles the case when using IV to correct for measurement errors
in the independent variable. In fact, if we assume that DP is used as a proxy for the grassland support, we use IV to remove
measurement errors that comes from other variations in the payments.
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sector (excluding agriculture), and ii) the public sector. Because the subsidy effect is not a
multiplier effect when estimated on agricultural employment, we refer to it as a DP effect
hereafter. In the main specification we estimate the average DP effect between 2005 and
2009, and in section 5.5 we take a closer look at the dynamics of the DP effects.

Since it is the relation between total farmland and grassland that predicts the regional
redistribution of DP (i.e. redistribution depends mainly on the introductions of grassland
support, but the decrease in the arable support matters too), the share of grassland is a much
stronger instrument than hectares of grassland. With a relative instrument, the analysis has to
be performed in relative terms, and therefore we use logarithms of the DP and relative
employment measures.® The vector X contains covariates and Pillar 11 subsidies. The farmer
has to apply for Pillar 11 subsidies, and if the employment level and the decision to apply for
Pillar Il subsidies are related to certain regional farm characteristics, the Pillar 11 subsidy
effect is likely to be biased.

The instrument, grassland share, takes the value zero before 2005; thereafter it equals
the average grassland share in the municipality over the entire time period (2000 to 2009).” In
section 5.2 we see that the instrument represents the redistribution of DP, caused by the
introduction of the grassland support, well. Thus, the first stage equation is:

DP;j = a; + y; + 6Grassland share;j + pX;: + €;; (2)

where X refers to all of the covariates used in equation 1, and ¢« and y; are again the
municipality and time fixed effects. Once the first-stage results are obtained, the predicted
value of DP will replace the observed DP in the second stage, namely, equation 1.

With the municipality fixed effect we capture the time invariant municipality
characteristics. To capture municipality characteristics that vary, we add a set of demographic
and socioeconomic variables. The demographical covariates are the Share of men, Share with
foreign background (including both first and second generation immigrants), Migration
(number of migrants in and out of the municipality divided by the population size),
Logarithmic population density (inhabitants per km?), Logarithmic population size and the
demographic age structure.

Socioeconomic variation is captured with the income and education level. Two
variables measure the education level of the population; the Share with higher education and
the Share with high school education. We include the Logarithm of income, which is a
measure of the mean per capita income (gross-income for individuals aged 20 or older) in the
municipality deflated with the Consumer Price Index. The income level captures economic
fluctuations as well. To capture regional policy changes, the Logarithm of expenditures on
education, the Logarithm of expenditures on social aid and the Logarithm of expenditures on
culture and leisure activities are included. Data on the expenditures is per capita and deflated
with the Consumer Price Index.

® We could have followed Wilson (2012) and Nakamura and Steinsson (forthcoming) and used per capital measures instead.
However, in our study the first-stage is better modeled with logarithms, although the estimated DP effect is almost the same
regardless of the choice of transformation.

"We have also tried using the grassland share in 2005 or the yearly grassland share, but it does not change the results. Still,
assuming random measurement errors in the reported hectares of grassland, the average grassland share should be the best
measure. Moreover, taking account of the regional differences in the payments (with a set of regional grassland share
variables) does not improve the model.
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5. Results

We begin by presenting the main results of the study, and then we explore the strength of
the instrument. After that we do some additional sensitivity tests.

5.1 The DP effect on unemployment and private, agricultural and public employment

Table 1 shows the second stage IV-estimates for the predicted DP on unemployment,
private employment, agricultural employment and public employment. ® To receive
comparable estimates for private, public and agricultural employment, the estimates have
been recalculated to show also the absolute DP effect (calculated at the median employment
level for each measure) on the number of jobs created. ° Column (1) of Table 1 shows a point-
estimate of -0.74 for DP on unemployment, which implies that a 0.1 log point increase in the
DP decreases the unemployment rate by 0.074. The DP effect on private employment and
agricultural employment is 0.035 and 0.354, respectively (shown in columns (2) and (3)). For
public employment the effect is negative, -0.022.*°

When re-calculating the relative point-estimates into absolute job creating effects, a 0.1
log point increase in the DP increases private employment by 13.8 workers and agricultural
employment by 7.6 workers, and decreases public employment by 5.0 workers. Thus, the
impact of DP is larger for private employment than agricultural employment.

Table 1. The first and second stage results when estimating the relationship between direct
payments (DP) and the unemployment rate, and the sectoral employment rates, when using
grassland share as the instrument.

Second-stage results: First stage:
Ln number Ln number  Ln number
Unemployment  emp. in private emp. in emp. in
rate sector agriculture  public sector Ln DP
LnDP -0.742* 0.0348** 0.354** -0.0219*
(0.317) (0.0123) (0.0591) (0.0123)
DP effect on number employed 11.87 13.78 7.63 -4.99
Grassland share 0.610%
(0.0469)
Observations 2,349 2,349 2,349 2,349 2,349
R-squared 0.713 0.727 0.161 0.639 0.695
Weak IV-test (Kleibergen-Paap F stat.) 168.870

Notes: The second-stage dependent variables are, at the municipality level, the unemployment rate (%) and
the logarithm of the number employed in the private, agricultural and public sectors, respectively. In the first
stage the dependent variable is the logarithm of the direct payments, and the instrument is the share of
grassland at the municipality level. Year- and municipality fixed effects and the covariates listed in the
empirical specification are added in every specification. Robust clustered standard errors in parentheses. ***
p<0.01, ** p<0.05, * p<0.1.

5.2 Is the instrument strong?

Besides satisfying the exclusion restriction, which is to be discussed in the next section,
the instrument has to be relevant and strong. Column (5) in Table 1 shows the results of the

8 In the working paper version of the paper (Blomquist and Nordin, 2013) all covariate estimates are reported.

® That is, DP effect in absolute terms = (In Median employment level + Relative subsidy effect)-Exp(In Median employment level).
19 1n the Working paper version of this paper (Blomquist and Nordin, 2013) we analyse this further and finds that the positive
DP effect on agricultural or private employment is not caused by changes in public employment.
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first-stage regression. Because it is mainly the hectares of grassland ! (in relation to the
hectares of arable land) that determines the change in DP, the instrument is certainly relevant.
Increasing the grassland share by 10% increases the DP by 6% after 2005. A weak instrument
that gives biased estimates and underestimated standard errors (Murray, 2006; Stocket al.
2002) is therefore not a problem. The weak IV-test statistic is 168.9, which indicates a very
strong instrument (a rule of thumb is that the test-statistic should be above 10).

5.3 Including linear time trends and testing the endogeneity of the covariates

The instrument must also be exogenous; that is, not related to the dependent variable after
controlling for relevant covariates. In this case, where the instrument is used primarily for
predicting the relevant change in DP, we argue that it is the change in DP, per se, that is
exogenous.

However, a regional trend in the grassland regions, for example a strong economic
improvement or structural change, may bias the DP effect. Such a trend is unlikely, since the
particular trend may be explained by our covariates. Nonetheless, to test if a regional time
trend is causing our direct DP effect on agriculture, and the second-order effects on
unemployment and employment outside agriculture, municipality-specific time trends are
added to the model (261 linear time trends). Table 2 shows that the DP effects decrease by
about 30%, with municipality-specific time trends included. Yet, a problem with this test is
that we do not know whether the decrease in the estimates is from an unobserved trend
correlated with the grassland support, or whether the decrease is from attenuation in the
estimate. Because the grassland support is a permanent stimulant of the regional economy,
with separate multiplier effects for each yearly payment, the employment effect may increase
over time. By including linear time trends, part of this increase may be removed, and in that
case including time trends may bias the DP effect downward. We therefore estimate the DP
effect dynamically in the next section. Nevertheless, the overall conclusion is that the DP
effect remains large and significant and that the lion’s share of the effect is not caused by a
regional time trend.

Table 2. Estimating the direct payments (DP) effect with linear municipality-specific time trends included.

Second-stage results:

Ln number Ln number Ln number
Unemployment employed in employed in employed in
rate private sector agriculture public sector
Ln Direct Payments -0.599* 0.0214% 0.176%* -0.0191*
(0.289) (0.0078) (0.0374) (0.0100)
Observations 2,349 2,349 2,349 2,349
R-squared 0.857 0.897 0.742 0.833
Weak IV-test (Kleibergen-Paap F statistic) 108.802

Notes: The second-stage dependent variables are, at the municipality level, the unemployment rate (%) and the
logarithm of the number employed in the private, agricultural and public sectors, respectively. In the first stage
the dependent variable is the logarithm of the direct payments, and the instrument is the share of grassland at the
municipality level. Year- and municipality fixed effects, the covariates in the empirical specification section, and
the municipality-specific time trends are added in every specification. Robust clustered standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.

11 Since the size of the grassland support varies over the country, the region has some consequences for the redistribution of
the DP as well. But taking the regional variation in the size of the grassland support into account, when modeling the first
stage (by adding separate instrument for each region), does not increase the strength of the instrument.
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Another concern is that some of the added covariates are endogenous. For example, the
average income level might also be affected by subsidies, and controlling for the income level
simultaneously may reduce the total DP effect. Thus, in Table 3 the result are shown when
removing the, potentially, endogenous covariates (we keep only the demographical
covariates). The table shows that the DP effects increase for all outcomes except public
employment, where the subsidy effect decreases and becomes insignificant. While this
indicates that the effect in Table 1 may be underestimated, the relatively small change in the
DP effect when removing the economic indicators also indicates that the change in DP is truly
exogenous, i.e. it is not driven by changes in the regional economic activity.

Table 3. Estimating the direct payments (DP) effect with endogenous covariates removed.

Second-stage results:

Ln number Ln number Ln number
Unemployment employed in employed in employed in
rate private sector agriculture public sector
Ln Direct Payments -0.960%** 0.0495%+* 0.425%*+ -0.0174
(0.294) (0.0130) (0.0489) (0.0114)
Observations 2,349 2,349 2,349 2,349
R-squared 0.688 0.652 0.334 0.630
Weak IV-test (Kleibergen-Paap F statistic) 173.436

Notes: The second-stage dependent variables are, at the municipality level, the unemployment rate (%) and the
logarithm of the number employed in the private, agricultural and public sectors, respectively. In the first stage
the dependent variable is the logarithm of the direct payments, and the instrument is the share of grassland at
the municipality level. Year- and municipality fixed effects, and the demographical covariates, are added in
every specification. Robust clustered standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

5.4 Dynamic DP effects

Because most studies estimate the impact of temporary stimulus packages on a yearly
outcome, our DP effect is both quantitatively and qualitatively different. Qualitatively, it is
different because of its permanent nature, i.e. when firms and individuals expect the subsidy
increase to be lasting, the impact is likely to be larger. Quantitatively, it is different because
our DP effect is a measure of the average multiplier effect of a five year increase in DP, where
each yearly payment has a first instantaneous multiplier effect, and up to four additional
rounds of effects (that is, the subsidy payment in 2005 also has a second round effect in 2006,
a third round effect in 2007 etc.). Thus, in contrast to the impact of a temporal subsidy
change, which may fade out with time, a permanent subsidy increase is assumed to have a
permanent impact on employment; if there are additional rounds of multiplier effects, the total
impact may rise over time until the employment level is settled at its new equilibrium level.
On the other hand, if employment in the private sector has no rebound effect on the
agricultural sector, the impact of a permanent subsidy on agricultural employment should be
constant over time.

Hence, in this section we investigate the dynamics of the DP effects on agricultural and
private employment. To do this we include three lags of the predicted change in the subsidy
after 2004. % We translate the current subsidy effect as the instantaneous multiplier effect and

12 A slight complication arises when including lagged explanatory variables in the I\VV-estimation. In STATA’s standard 1V-
routine, the lagged variables are included in the first stage regression, which implies that we lose one year of the sample
period for each lag included. To overcome this problem, we manually perform a two-stage least squares regression where the
exogenous DP change after 2004 is predicted by § x grassland share.
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the lags as the additional round of multiplier effects of a one-year subsidy payment. Figure 2
shows the estimated lags of the DP effect and the total DP effect (where we stepwise add the
instantaneous and lagged effects). To show comparable estimates, we report the number of
created jobs in each sector (of a 0.1 log point increase in DP). The instantaneous DP effect on
private employment is basically zero, which is very reasonable since DP, generally, is paid
out late in the year. The first and second round multiplier on number of employed in the
private sector is 11.7 and 8.8 respectively, which equals an average cost per job estimate of
around $20,500 for these rounds. As the third round multiplier effect is insignificant, it
indicates that the DP effect reaches an equilibrium level after three years.
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Figure 2. The total DP effect and the rounds of DP effects of a one-year subsidy payment on number
of jobs created in the private, agricultural and public sectors.

The DP effect on agricultural employment consists of only the instantaneous DP effect,
which is expected. The figure also shows that the negative DP effect on public employment is
caused by the instantaneous DP effect and the first round multiplier. The decrease in public
employment is probably in response to the increase in private and agricultural employment.
However, an obvious concern is that the mechanism goes the other way around; that is, as a
negative impact of public employment on private employment. In the next section we
therefore analyse the relationship between the sectoral employment measures further, and
estimate its impact on the DP effect.

5.5 Does the DP effect vary with the unemployment rate?

The evidence so far is consistent with Keynesian macroeconomic models in which
demand shocks have potentially large effects on employment and unemployment. That is, if
output and employment are below their potential levels due to insufficient demand,
government spending can raise employment and output. On the other hand, high demand
cannot raise the employment level forever. When resources are fully employed, even
Keynesian models predict government spending to crowd out private economic activity.
Hence, theory suggests that the effects of government spending are state dependent, with
demand shocks being less likely to crowd out private activity in an economy with slack.
Empirical studies on the US and other OECD countries confirm that the fiscal multiplier is
larger in recessions (see e.g. Auerbach and Gorodnichenko, 2012).
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An interesting issue is whether a similar line of reasoning applies to regions with high
unemployment rates. Intuitively, in these regions, there is potential for a large multiplier
effect as crowding out is less likely to be a problem. On the other hand, differences in
unemployment rates across regions may reflect distinct equilibrium levels of unemployment.
In this case, we do not expect the fiscal multiplier to be larger in high unemployment regions.
Thus, whether or not the DP effect varies systematically across regions is an interesting
empirical question.

The results for regions with high and low unemployment rates are presented in Table 4.
The upper panel of Table 4 shows the DP effects for regions with an unemployment rate
below the median, and the lower panel shows the DP effects for regions with an
unemployment rate above the median. The table reveals that the DP effects on unemployment
and private employment are large in high unemployment regions, whereas no impact is found
in low unemployment regions. In line with the earlier result, that it is the rise in private
employment that causes the decrease in public employment, a negative DP effect on public
employment is found in high unemployment regions only.

Table 4. Estimating the direct payments (DP) for municipalities with a low or high
unemployment rate.

Unemployment rate below the median

Ln number Ln number Ln number
Unemployment  employed in employed in employed in
rate private sector agriculture public sector
Ln Direct Payments 0.113 -0.0142 0.531%** -0.0011
(0.459) (0.0164) (0.0865) (0.0220)
Observations 1,170 1,170 1,170 1,170
R-squared 0.742 0.812 0.206 0.705
Weak IV-test (Kleibergen-Paap F statistic) 95.518
Unemployment rate over the median
Ln number Ln number Ln number
Unemployment  employed in employed in employed in
rate private sector agriculture public sector
Ln Direct Payments -1.288%* 0.0603** 0.413%* -0.0399%**
(0.340) (0.0128) (0.0590) (0.0098)
Observations 1,179 1,179 1,179 1,179
R-squared 0.762 0.733 0.451 0.612
Weak IV-test (Kleibergen-Paap F statistic) 84.282

As expected, the DP effect on agricultural employment is about the same in low and high
unemployment regions, i.e. since this is a direct effect of the cross-compliance conditions, and
not a multiplier effect, whether or not output and employment are below their potential levels
should not matter for the result.

6. Conclusion

The goal of this paper is to investigate whether agricultural subsidies have an impact on
unemployment and employment outside the agricultural sector. In order to estimate the open
economy relative multiplier of agricultural subsidies, we have used aggregate municipality
data for Sweden and an exogenous redistribution of the subsidy in 2005. We conclude that the
regional redistribution of the subsidy had a large impact on unemployment and private
employment outside the agricultural sector. For example, the reform created private jobs at a
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cost of about $20,000 per job, which is fairly consistent with results elsewhere in the
literature. However, the relatively large effect may have been due to the permanent nature of
the subsidy, and that the subsidy was, presumably, redistributed to regions with weak labour
markets. By including regional time trends and economic indicators, we show that the
multiplier effect is not related to structural changes in the regions receiving increased
subsidies.

Our finding is in line with New Keynesian theory, where demand shocks, such as
government spending shocks, have significant effects on the labour market. Evidence of a
particularly large multiplier in regions with high unemployment provides support to the
notion that local stimuli have larger impacts in regions where employment is below its
potential level. This is interesting for policy makers aiming to reduce the negative effects of
unemployment. There is substantial evidence that long spells of unemployment lead to losses
of human capital. If the effects of fiscal stimulus are larger in regions with high
unemployment rates, policy makers may want to allocate funds to regions with depressed
labour markets.

An overall conclusion from our study is that the distribution of the CAP may have
implications for aggregate employment. By transferring resources from regions with strong
labour markets to regions with relatively high unemployment rates, the net effect on aggregate
employment may be positive.
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