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Introduction

The crisis that emerged in the last decade has brought
the importance of supporting the agriculture sector back onto
the political agenda. During 2020-22, total support to agri-
culture in most developed and emerging economies' reached
$851 billion per year. This represents a historic high and an
almost 2.5-fold increase compared to 2000-02. The COVID-
19 pandemic has pushed countries to use extra support in
order to maintain the functioning of existing supply chains,
support producers and provide food aid. More than two
thirds of the support was provided in the form of price incen-
tives and fiscal subsidies to producers, despite their distort-
ing nature. Only a minor proportion was provided in the
form of general services or public goods (FAO UNDP and
UNEP, 2021).

Coupled support is still massive and stalling in devel-
oped and emerging economies (OECD, 2023). Despite sig-
nificant reductions, coupled support remains present in the
EU, accounting for more than 10% of the direct payments
budget. Three livestock-based sectors have always been, and
also remained, the largest beneficiaries, receiving 72.9% of
all coupled support allocations. The coupled support mech-
anism in EU is still granted to certain sectors specified in
Regulation (EU) 2021/2115, in cases when it is justified with
the intervention strategy, the difficulty of the targeted sector,
or socio-economic and environmental importance. This kind
of support is also still common in developing countries.

Due to its longevity, coupled support has for a long time
commanded the attention of researchers. Different studies
have found mixed effects on farm performance in terms
of employment (Olper et al., 2014; Garrone et al., 2019),
investing behaviour (Lehtonen, 2004; Kazukauskas, 2013;
Viaggi et al., 2011, Kilic et al., 2015), productivity and
technical efficiency (Cillero et al., 2018; Kazukauskas et al.,
2013; Kimura and Sauer, 2015; Sipildinen et al., 2014; Rizov
et al., 2013), income (Biagini et al., 2020; Lehtonnen, 2004)
and environment protection (Henderson and Lankoski,
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2019). The impact is influenced by farm size (Staniszewski
and Borychowski, 2020) but also by the conditionalities that
characterise the measures (Lankoski and Thiem, 2020).

While there is extensive literature on OECD and EU
countries on the effects of the coupled support, the empirical
studies from developing and emerging economies are limited.
Therefore, this study aims to fill the gap by exploring the effect
of coupled support policies in Albania. In the context of the
very low level of financial support for agriculture and weak
supporting policy environment, it is crucial that such limited
resources be used efficiently and with high impact. Thus,
there is a need to assess the impact of limited public support to
agriculture and provide evidences for policy fine-tuning. This
paper aims to assess the joint effect of coupled support (unit of
milk) and direct support (per animal head) on dairy farm pro-
duction factors, investment and income, using causal forests
which is an adaptation of the random forest algorithm of Brei-
man (2001) to the problem treatment effect estimation. The
current paper contributes to the impact assessment literature
in two ways: assessing the joint effect of market price support
and per head of animal support in an important sector of an
EU candidate country using a machine learning approach to
the problem of treatment effect estimation.

The study targets the dairy sector as a very important agri-
food sector in Albania, with approximately 50% of farmers
engaged in livestock-related activities, including dairy (Imami
et al., 2016). Milk production continues to be predominantly
based on cow’s milk (more than 80%). While the first two
decades of the transition from a planned to a market economy
saw an increase in milk production and the number of dairy
livestock (e.g., cows), the dairy sector has experienced an
unprecedented decline in recent years. The number of dairy
cows dropped by 36% in 2021 compared to 2004 (INSTAT,
2023). On the other hand, dairy products represent an impor-
tant part of the Albanian household consumption basket. Addi-
tionally, the dairy sector has been considered a priority for gov-
ernment support due to the contribution of livestock to farm
income (Ciaian ef al.,, 2018), food security, and overall rural
livelihood.
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The study covers a country with a very limited public
support for agriculture. In Albania, for the period 2007-2018,
the public support for agriculture has averaged €29 million
or approximately 1.5% of the sector GVA. The support is
much lower compared to other western Balkan countries
(WBCs) and/or EU (Erjavec ef al., 2021) where support is
respectively 5% and 26% of the agriculture GVA. Thus, it is
obvious that the level of funding is far below other countries
in the region and EU, placing Albanian famers in an unequal
position when compared to neighbouring countries. Moreo-
ver, direct payments (similar to Pillar 1) are limited only to
a few sectors and farm structural support (similar to Pillar 2)
is subject to frequent changes of both policy and eligibility
criteria (Erjavec et al., 2021).

For the livestock sector, which is the target of this
study, the National/Government Support Schemes for the
period analysed (2007-2018) provided budgetary support
to dairy farms (cattle and small ruminants) mainly in the
form of payments per unit of milk delivered to milk pro-
cessing plants, per animal head payments, and only mar-
ginally grants for investments in stables, feed preparation
and storage facilities, and equipment (FAO, 2022). Given
the magnitude of support, payments per litre of milk and
per animal head are the policy measures considered in this
impact evaluation.

The remainder of the paper is structured as follows. The
second section provides a literature review, the third sec-
tion describes the methods that were employed to assess the
impact. The main results from the quantitative analysis of
the impact assessment are presented in section four, while
section five concludes the paper.

Literature review and hypotheses

As stated in the introduction, this paper aims to assess the
joined effect of the governmental support package (coupled
and per animal head support) on farm employment, invest-
ment, productivity and income. Although coupled support
to incentivise the production of specific products has been
gradually removed in EU due to changing policy vision, it
is yet relevant and especially important for the developing
and emerging economies. Therefore, the review considers
mainly research in developing countries contexts and rel-
evant (though not very recent) research on the effects of EU
coupled support.

Research on the relationship between coupled support and
employment has produced mixed results. Olper et al. (2014)
found that CAP payments significantly contributed to main-
taining jobs in agriculture, with Pillar I subsidies exerting an
effect more than two times greater than that of Pillar II pay-
ments. However, a more recent study by Garrone et al. (2019)
showed that CAP subsidies reduce the outflow of labour from
agriculture, but the effect is almost entirely due to decoupled
Pillar T payments, with coupled Pillar I payments having no
impact on preserving jobs in agriculture. The impact of cou-
pled support for dairy cows on farm employment is subject
to various factors, including farm size and type, labour mar-
ket conditions, and level of mechanisation. On the one hand,
coupled support for dairy cows may increase on-farm employ-

ment, as more workers may be needed to tackle the needs
emerging from increased size. On the other hand, subsidies
may negatively affect employment in the context of capital—
labour substitution or stimulating land rental market, pushing
other farmers towards exiting from agriculture (e.g. more
competitive and supported farms can rent land from other
farms). Induced income from subsidies may raise farmers’
level of education and prepare them for further integration in
the off-farm labour market (Berlinschi ez al., 2014; Caucutt
and Lochner, 2020). The net effect will likely depend on a
variety of factors, such as market imperfections, which may
differ among countries and over time but also level of support.
Given the current type of support, as well as the small size
of dairy farms and low level of mechanisation, we expect to
see a positive relationship between government support and
employment on dairy cow farms.

HI: Government support is expected to result in increased
employment.

The positive impact of coupled support is caused by the
investment-induced productivity gains resulting by farmers
credit risk attitudes relaxation (better credit access, lower
cost of borrowing, reduction in risk aversion) which stimu-
lates farmers to borrow capital for investments. Indeed, the
provision of the agriculture support has been associated
with an increase in capital borrowing for farm invest-
ment (Kirchweger ef al., 2015). Furthermore, the presence
of coupled support increases farmers policy cognition
which is known to affect their intentions for investments
(Wang et al., 2021). Earlier literature (Lorent et al., 2009)
has found a positive effect of subsidies on farm size and
investments.

H2: Government support is expected to result in increased
herd size, increased current and planned investment in phys-
ical assets.

The impact of coupled support on farm productiv-
ity and technical efficiency is a topic of debate. Latruffe
et al. (2017) revealed that coupled support has positively
affected efficiency, while in another study the decoupling
is associated with negative effects (Latruffe and Desjeux,
2016). Cillero et al. (2018) found that coupled payments
positively affected farm technical efficiency in Ireland, and
this effect remained even after replacing it with decoupled
income support. In contrast, Kazukauskas et al. (2013)
found that de-coupling away from market price support
reduced technical efficiency in all countries except Den-
mark between 2001 and 2007. Coupled support may have
positive effects due to new technology adoption or farm
exit and consolidation, which allow reallocating resources
towards more efficient farms (Kimura and Sauer, 2015).
Conversely, evidence suggests that reducing coupled sup-
port increases productivity in many countries and con-
texts. Sheng et al. (2020) found that removing market
price support in the Australian dairy context contributed
positively to productivity growth. Zhu and Milan Demeter
(2012) showed that a higher degree of coupling in EU CAP
farm support had negatively affected farm efficiency and
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motivation of farmers. Research in Kosovo found no signif-
icant impact of coupled or per head payments on technical
efficiency or dairy cow productivity (Bajrami ef al., 2019).
Such contradictory evidence suggests that the effect of cou-
pled support on farm productivity needs to be re-examined.
The impact of per cow head support on milk productivity
can be both positive and negative. On the positive side, per
cow head support can provide farmers with financial stabil-
ity, which can in turn lead to greater investment in herd man-
agement, improved genetics, and better feeding and nutrition
programmes. These factors can result in increased milk pro-
duction per cow and overall herd productivity (Krpalkova
et al., 2016). However, per cow head support can also have
negative impacts on milk productivity if it incentivises farm-
ers to focus solely on increasing the size of their herds without
considering other factors that affect milk productivity, such as
genetics, nutrition, and animal health. This can lead to over-
stocking, lower quality milk, and decreased animal welfare.

H3: Government support for dairy cow has a positive impact
on cow milk yield.

While evidence supports the positive impact of govern-
ment support on farm income, the effectiveness of coupled
support remains uncertain. The EU’s Common Agricul-
tural Policy (CAP) has historically aimed to boost farmers’
income, as evidenced by studies such as Biagini et al. (2020)
and similar findings in countries like Russia (Bezlepkina et
al., 2005). However, research by Mark ef al. (2014) sug-
gests that the Margin Protection Program under the 2014 US
Farm Bill, designed to ensure dairy farmers’ margins, has
had limited payout effectiveness. Yilmaz and Nilgun (2016)
also discovered that increased government supports in
Turkey led to a 0.13% reduction in agricultural value-added
per hectare, highlighting inefficiencies and adverse side
effects. Nevertheless, subsidies can benefit small-scale dairy
farming by providing crucial financial resources for purchas-
ing high-quality feed, investing in modern equipment, and
implementing best practices. These investments often lead
to improved productivity and income stability.

H4: Government support is expected to lead to increased
sales, increased farmers direct and indirect revenue.

Research indicates that the impact of coupled support
(price support and per animal support) on farmers’ income
can be mixed and sometimes contradictory. Studies have
shown that while coupled support can stabilise farm income,
it may also lead to inefficiencies and environmental harm.
For instance, Henderson and Lankoski (2019) found that
such support often results in negative environmental impacts
and does not always lead to long-term income benefits.
Additionally, research by McCloud and Kumbhakar (2008)
highlighted that subsidies might not drive productivity
improvements across all contexts, particularly in Nordic
dairy farms. This suggests that while coupled support can
provide short-term financial relief, it may not consistently
enhance productivity or long-term profitability.
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Methods and procedures

The Agriculture and Rural Development Programme Fund
(ARDPF), through National Support Schemes (NSS), provides
budgetary support to dairy farms in the form of per head pay-
ments, milk premium and grants for investments in premises,
technology lines and equipment. A structured survey was con-
ducted during the end of 2019 with 279 dairy farmers of which
135 farmers were beneficiary of headage and milk premium
support and 144 were non-beneficiaries. The sample universe
was based on the list of all farmers who benefited from policy
support during the period 2013-2018. The non-beneficiaries
were selected randomly in the same villages where beneficiar-
ies have been located.

To assess the subsidy scheme impact, causal forest is
employed; causal forest is an adaptation of the random for-
est algorithm of Breiman (2001) to the problem of treatment
effect estimation. Causal forest is a non-parametric method
for heterogeneous treatment effect estimation that allow for
data-driven feature selection while maintaining the benefits of
classical methods, i.e., asymptotically normal and unbiased
point estimates with valid confidence intervals (Wager and
Athey, 2018). The estimate can be thought of as an adaptive
nearest-neighbor method, where the data determine which
dimensions are most important for selecting nearest neigh-
bours. While classical methods such as k-nearest neighbors
seek the k closest points to x according to some pre-specified
distance measure (e.g., Euclidean distance); forest/tree-based
methods also seek to find training examples that are close to
x, but now closeness is defined with respect to a decision tree,
and the closest points to x are those that fall in the same leaf as
it (Wager and Athey, 2018). Wager and Athey (2018) point out
that the advantage of forest/trees model is that their leaves can
be narrower along the directions where the signal is changing
fast and wider along the other directions, potentially leading a
to a substantial increase in power when the dimension of the
feature space is even moderately large. Moreover, they show
that the estimates of the treatment effect based on an average
of multiple trees are asymptotically normal.

To get an overview of the variables used as covariates in
the causal forest, Table 1 provides some descriptive statistics
for each of them. Table 2 shows descriptive statistics of the
main outcomes which are subject of the analysis.

Table 1: Sample characteristics — Covariates used in CF.

Beneficiaries Non-Beneficiaries
Category (N=135) (N=144)
Mean Std. Mean Std.
Dev. Dev.
Farmers’ Age 48.49 10.98 52.58 11.00
Farmers’ Education 10.89 2.35 10.43 2.35
Land planted animal feed (Ha) 10.80 25.39 6.05 9.36
Family size 5.10 1.58 4.82 1.61
Keep notes & Calc. prod cost N o
(Yes/No) 36% 0.48 21% 0.41
License permit shed (Yes/No) 40% 0.49 38% 0.49
Milking machine (Yes/No) 79% 0.41 59% 0.49
Registration with Tax 24% 043 10% 030

authorities (Yes/No)

Intermediary advice on

standards (Yes/No)
Note: Y/N — the answer is a yes or no; the mean value shows the share of respond-

ents that have answered yes.
Source: Authors’ own calculation, based on primary data collected

16% 0.36 11% 0.32




Do Agriculture Subsidies Make Farmers Better-off? A Case Study from an EU Candidate Country

Table 2: Descriptive statistics of outcomes of interest.

Beneficiaries Non-Beneficiar-
Category (N=135) ies (N=144)
Mean Std. Mean Std.
Dev. Dev.

Number of hired workers 2.56 4.13 1.40 2.65
Number milking cows 18.73 11.93 10.53 11.57
Farm investment 2013-2018 (€) 14482 34187 10283 33425
];];‘2::50(2‘)“6“ in the next 25420 66199 11547 43846
Yield (Litres/Cow) 4382 1 664 3932 1614
Revenue from dairy business 24107 17703 12937 16613
(direct) (€)
Revenue from dairy business
(indirect) (€) y 24265 18581 10785 11197
Milk sales (Litres) 73022 51480 34745 38159

Note: Revenue from dairy business (direct) measures the variable by asking a direct
question about their revenues from dairy business; Revenue from dairy business
(indirect) measures the variable indirectly by multiplying their selling price with
quantity sold.

Source: Authors’ own calculation, based on primary data collected.

Here causal effects are defined via the potential outcomes
model (Imbens and Rubin, 2015). For each sample i, is
assumed that the potential outcomes Y(0) and Y(1) corre-
sponding to the outcome we would have observed had we
assigned control or treatment (W) to the i-th sample, and
assume that we observe Y; = Yi(W;). The Average Treatment
Effect (ATE) is then defined as 7 = [Y;(1) — Y;(0)], and the
conditional ATE function is T(x) = [V;(1) — Y;(0)|X; = x].
In order to identify causal effects, we assume un-confounded-
ness (i.e., that treatment assignment is as good as random con-
ditionally on covariates).

The causal forest estimation is done through the grf R
package, which starts by fitting two separate regression forests
to estimate () (main effect function) and é(+) (propensity
function). It then makes out-of-bag predictions using these
two first-stage forests, and uses them to grow a causal forest
(see equation 7 in Athey and Wager, 2019). Then causal forest
is trained and its parameters (e.g., min node size) are tuned by
cross-validation (i.e., the parameters that minimise the objec-
tive function are selected). In addition, to improve precision as
suggested by Athey and Wager (2019) first a pilot random for-
est is trained on all features (not all are presented here), and
then train a second one only on those features that saw a rea-
sonable number of splits in the first step.

In studies of this nature, it is inherently challenging
to fully account for variables which affect all farmers in
a region, though their impact may vary based on indi-

vidual farm characteristics and management practices.
However, the structured survey, targeted a representative
sample including both beneficiaries of support and non-
beneficiaries (as highlighted above). By randomly selecting
non-beneficiaries from the same villages as beneficiaries,
we minimised location-specific external influences, ensur-
ing a more accurate comparison between supported and
non-supported farmers. This design helps control for broad
external factors that impact the entire farming community
similarly.

The study also incorporates a comprehensive set of
covariates, such as farmers’ age, education, family size, land
area planted with animal feed, use of milking machines,
and registration with tax authorities. These covariates help
account for individual and farm management differences
that could influence how external factors impact each farm.
While the external factors themselves cannot be directly
controlled, their differential effects on individual farms are
captured through these covariates.

Lastly, the study employs causal forests, an advanced
non-parametric method for treatment effect estimation,
which adapts the random forest algorithm to estimate het-
erogenecous treatment effects. This approach allows for data-
driven feature selection and effectively controls for a wide
range of covariates, helping to isolate the impact of subsidy
schemes from other external influences.

Study results

Table 3 presents the results of the causal forest estima-
tions about the impact of government subsidy schemes.

The study results do not support Hypothesis HI, which
posits that government support leads to increased employ-
ment. Specifically, the considered support package has not
had an effect on the employment of hired labour (ATE =
0.67, and swinging between -0.09 and +1.43). The study
results provide mixed findings on the investment hypotheses.
Findings show that there is an increased herd size among
supported farmers. The joint effect of market price support
and payment per milking cow is positive and statistically sig-
nificant (ATE = 6.17 and swinging between 3.62 and 8.72).
However, no significant changes are observed in farm invest-
ment 2013-2018 (ATE=581, and swinging between -7036
and 8198) and plans to invest in the next 5 years (ATE=4825,
and swinging between -7051 and 16701); For both hypoth-
esis the ATE is not different from Zero.

Table 3: Estimation of the Average Treatment Effect (ATE) with causal forest.

ATE interval at 95% CI

Category ATE -
Min Max
1. Number of hired workers 0.67 -0.09 1.43
2. Number of milking cows 6.17 3.62 8.72
3. Farm investment 2013-2018 (€) 581.00 -7,036.00 8,198.00
4.  Plans to invest in the next 5 years (€) 4,825.00 -7,051.00 16,701.00
5. Yield (Litres/Cow) 311.05 -62.37 684.47
6.  Revenue from dairy business (direct) (€) 7,338.00 3,451.00 11,225.00
7. Revenue from dairy business (indirect) (€) 9,867.00 6,670.00 13,064.00
8.  Milk sales (Litres) 28,228.00 18,501.00 37,955.00

Source: Authors’ own calculation, based on primary data collected
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Hypothesis H3 suggested that government support for
dairy cows has a positive impact on cow milk yield. How-
ever, the results of the analysis do not support this hypoth-
esis, as the average treatment effect (ATE) for cow milk yield
swings from -373.42 to + 311.05, with zero being included
in the interval. The findings indicate that the package of sup-
port, including payment per unit of milk and per head of cow,
has not motivated dairy farmers to improve their farming
technology or invest in new breeds, despite increasing the
number of animals.

The government’s support in the dairy sector has yielded
positive results in terms of income, which is supported by
retention of hypothesis H4. The ATE for the three variables
measuring income is significant at a 95% confidence inter-
val. The results suggest that beneficiaries of subsidy support
in the dairy sector have considerably higher revenues than
non-beneficiaries. The ATE for direct revenue from dairy
business is €7338 (between 3451 and 11225), the ATE for
indirect revenue from dairy business is €9867 (between 6670
and 13064), and the ATE for milk sales is €28228 (between
18501 and 37955). These effects are statistically significant
as the effect is different from zero. It is worth noting that
the increased income is in line with the increased number of
dairy cows.

Discussion and Conclusions

This paper assessed the joint effect of coupled support
(payment per unit of milk) and direct support (per animal
head) on dairy farm production factors, investment and
income using causal forests which is an adaptation of the
random forest algorithm of Breiman to the problem of treat-
ment effect estimation.

The analysis reveals a positive and significant impact of
subsidy schemes on herd size (number of cows), farm sales
and revenues. These results are consistent with the hypoth-
eses presented in the preceding sections. The current study
results also converge with Skreli ef al. (2015) and Gecaj et
al. (2020) in terms of positive impact of government sup-
port on production capacities (e.g., planted area in the case
of horticulture sector).

Conversely, the support package has not affected employ-
ment of hired labour, milk yield, farm physical investment
herd size between 2013 and 2018 and farmer’s willingness to
invest in the future. One possible reason for the lack of impact
on external employment is that many family farms, which
make up a significant portion of the sector, tend to rely on
household labour and may only hire external employees after
fully utilising the existing labour resources (under-utilisation
of household labour in typical Albanian family farms is quite
common). Thus, while government support may not have a
direct impact on employment, it may indirectly support job
creation by improving the utilisation of the household labour
and productivity and profitability of family farms. Regard-
ing the absent impact of support package on investment, it
appears that farmers have chosen to increase the number of
heads rather than invest in technology as a means of ben-
efiting from government support. The findings of this study
also corroborate those of Skreli et al. (2015) and Gecaj et
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al. (2020) regarding the lack of impact on yields. The later
may result from the fact, that most subsidies scheme, such
as those applied to the dairy farmers, are not linked to or
conditioned with technology transfer or improving access to
advisory services.

In terms of policy implications, it is recommended that
government continues to provide per head support to the
dairy sector. While the dairy sector in Albania is currently
experiencing a crisis - number of dairy cows has decreased
by 36% in 2021 compared to 2004 (INSTAT, 2023), the
support for the sector has been very limited. Hence, an
overall increase of budgetary support and an increase of
level of payments is necessary (currently payment per dairy
cow is €100 per head, €5.6 million in total or slightly more
than 6% of overall budgetary support). Despite the distor-
tive nature of coupled support, using such instrument for
a sector in crisis is in line with EU Common Agricultural
Policy. Currently in EU, all member states except Ireland
and Nederland, carry coupled income support for at least
one of the eligible livestock sectors using up to 7% of CAP
funding (EC, 2023).

In addition, considering the specific ties between the
rural population and grazing, to decelerate migration and
stop the exit from livestock, minimum eligibility criteria can
be revised for targeted farms. A farm must have at least 10
cows to be eligible for support or subsidies, while previous
estimates reveal that dairy farms can be economically viable
with 6 cows. Expanding support schemes to include such
farms can be effective for maintaining the rural fabric and
improving the supply of raw milk.

The results of the study call strongly for a revision of the
financing mechanism of the support given to dairy farms in
the future in Albania. Support packages have to be accom-
panied by complementary measures, such as investing in
improve breeds, improving feeding and feeding practices,
and improve animal housing. Additionally, the direct sup-
port should be provided based on cross-compliance require-
ments, such as food safety and environment protection, in
order to make the policy conform EU CAP and to contribute
to other farm performance indicators. Across sectors, impor-
tant investments need to be made in public extension service,
especially those related to innovation and cross-compliance.
Policy makers should combine financial support with infor-
mation, capacity development instruments, and innovation.
Quite often, the problem might not be the lack of funding,
but the lack of information and capacities both at individual
business and at value chain level.

The Government should consider increasing substan-
tially the level of support for farmers as a pre-condition to
create financial incentives for farmers to invest — the public
support to Albanian agriculture has been lower compared to
international practice, European and Western Balkan Coun-
tries — less than 3% of the GVA, while it is twice as much
in the Western Balkans and seven times higher in the EU
(Martinovska Stojcheska et al., 2021). The per head payment
covers only a part of the eligible beneficiaries and the milk
premium has been provided only for a small part of the pro-
duction. Given the low number of beneficiaries, government
should increase funding and simplify procedures, revising
the minimum eligible criteria.
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NSS should reformulate support priorities, support meas-
ures, and eligibility criteria in the future. Given the absence of
a functional farm register and Integrated Administration and
Control System (IACS), switching to decoupled support is
expected to be costly and time consuming. Sustained efforts
should be made to align budgetary support policies with the
EU CAP 2030 reforms. Such changes may have similar effects
to EU initiatives in Albania, ensuring a clear and positive
effect of support on yields.
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