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Abstract

This study assesses how a European Union (EU) accession would affect agricultural
total factor productivity (TFP) for Ukraine, using a Synthetic Control Method, four en-
trants with sound pre-treatment fit (Poland, Hungary, the Czech Republic, and Roma-
nia) are each matched to a weighted composite of 18 non-EU countries. Post-accession
effects prove modest and mixed, spanning –2.1 to +7.3 index points, and no case ex-
hibits an immediate, decisive surge. These country effects, re-weighted by structural
similarity, inform a counterfactual projection for Ukraine. The results yielded an av-
erage gain of +2.19 index points in the first twelve years, well within the model’s
±3.96-point prediction error, and thus statistically insignificant from 0. Only in the
final 3 years does the projected gap rise to +5.14 points, hinting at delayed benefits
contingent on complementary reforms. This suggests that EU membership alone nei-
ther guarantees nor precludes productivity growth.
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1 Introduction
European Union integration has profoundly reshaped the agricultural sectors of post-socialist
countries, driving far-reaching economic, structural, and institutional transformations. The
eastern enlargements of 2004 and 2007, in which 12 Central and Eastern European states
acceded to the EU, marked the end of these countries’ post-socialist transition and exposed
their agrarian sectors to the forces of the Common Agricultural Policy (CAP) and a uni-
fied market as described by Jambor and Gorton, (2025, p. 1). Agriculture was a central
concern during these enlargements: acceding countries had disproportionately large farming
populations and high rural poverty, making integration both an economic opportunity and
a political challenge (Jambor and Gorton, 2025, p. 1). Indeed, the expected impact on
agriculture and rural areas was one of the most debated issues of the enlargement process
(Jambor and Gorton, 2025, p. 2). Two decades on, evidence from the new member states
indicates that EU accession delivered productivity gains and modest convergence of agricul-
tural performance with older member states, albeit with significant cross-country variation
in outcomes (Jambor and Gorton, 2025, p. 1). These historical cases provide a comparative
lens to understand how deeper integration can restructure post-socialist agrarian economies.

Today, Ukraine stands on the brink of a similar transformative integration. The country
was granted official EU candidate status in June 2022 (European Commission, 2025), and
the European Council decided to open formal accession negotiations by December 2023 (Eu-
ropean Commission, 2025). Agriculture looms especially large in Ukraine’s case: before
Russia’s full-scale invasion, the sector accounted for roughly 10% of GDP and 18% of na-
tional employment (Countryman et al., 2024, p. 626), and Ukraine has been a major global
grain exporter. Yet Ukraine’s farm structure is sharply dualistic. A modern class of large-
scale agro-industrial holdings controls over half of the country’s arable land and output,
while a multitude of small family farms and household plots cultivate the remaining land
(Mamonova, Borodina and Kuns, 2023). This coexistence of agro-conglomerates and small-
holders, coupled with the severe wartime destruction of agricultural land, infrastructure, and
export routes since 2022 (Mamonova, Borodina and Kuns, 2023), creates a complex starting
point for alignment with EU agricultural policies and institutions.
The Eastern European enlargements offer rich insights to anticipate the economic, struc-
tural, and institutional trajectory of Ukraine’s agriculture in an EU context (Jambor and
Gorton, 2025, pp. 14-15). Accordingly, this thesis is motivated by the aim to bridge those
historical lessons and Ukraine’s present circumstances.



2 Purpose and Research Question
This thesis aims to evaluate how European Union membership could shape Ukraine’s agri-
cultural sector by drawing on lessons from the 2004 and 2007 enlargements, when several
Eastern European countries joined the EU. The study focuses on estimating the effect of EU
membership on agricultural productivity in these countries and then uses these historical
patterns to project potential opportunities and challenges for Ukraine. In doing so, the the-
sis contributes to the broader understanding of integration-led agricultural development and
informs policy expectations as Ukraine moves toward European integration. Consequently,
the main research question is:

- What is the effect of EU membership on agricultural total factor productivity, and how
might such membership influence agricultural Total Factor Productivity in Ukraine?

3 Background and Previous research

3.1 Post-Communist Legacy in CEEC Agriculture after 1989
The transition from centrally planned to market-based agriculture in Central and Eastern
European countries (CEECs) after 1989 left a mixed legacy. A sweeping land privatization
occurred as collective and state farms were dismantled. Restitution and voucher schemes
parceled out land to millions of new owners, often in small, scattered plots. This led to
significant land fragmentation, as widely noted in the literature: the breakup of large farm
units into numerous smaller holdings was an unintended outcome of transition-era land re-
forms (Dogaru et al., 2024, p. 2). The immediate post-communist period also saw a sharp
decline in agricultural output and productivity. By the late 1990s, every transition econ-
omy’s farm production remained below pre-1989 levels – in most CEECs output fell 25–50%
during the early 1990s (Liefert and Swinnen, 2002, p. 1). This contraction was especially
acute in livestock production (herds halved in size) and was often viewed domestically as
an economic crisis in the countryside (Liefert and Swinnen, 2002, p. 1). Underlying these
trends was the weakness of emerging market institutions. Institutional frameworks in the
1990s were underdeveloped: newly privatized farms and cooperatives were often manageri-
ally weak and financially fragile, lacking access to credit or robust support services (Koester
and Brümmer, 2006, pp. 146-147 & 173). Governance mechanisms to regulate land markets,
enforce contracts, and provide extension or credit were only nascent. Indeed, a comparative
study of transition agriculture highlights “weak public and private governance” as a common
issue hampering efficient agricultural restructuring across the region (Koester and Brümmer,
2006, p. 147). In summary, the legacy of the post-communist transition in CEEC agriculture
was one of highly fragmented farm structures, initial productivity collapse, and institutional
deficiencies that would take years to reform.

3.2 EU Enlargement (2004 - 2007) and Agricultural Reforms
The 2004 and 2007 enlargements of the European Union (EU) brought a wave of post-
communist countries into the EU, including Poland, Hungary, Czechia, Slovakia, Slovenia,



Estonia, Latvia, Lithuania (2004), and Bulgaria and Romania (2007). EU accession im-
posed demanding pre-conditions on agriculture, forcing these countries to undertake major
reforms and institutional transformations. Under the EU’s Copenhagen criteria and negoti-
ation chapters, candidates had to align their agricultural policies and institutions with the
EU acquis communautaire. On the day of accession, an acceding country must be able to
implement the Common Agricultural Policy (CAP) in full – meaning the administrative and
regulatory apparatus for EU farm policies must be in place (Halytsia and Nivievskyi, 2024).
In practice, this drove deep changes in the early 2000s: institutions were overhauled and
new bodies created to manage EU-style market and subsidy mechanisms. For example, each
country established a Paying Agency to administer farm subsidies and process CAP pay-
ments, along with an Integrated Administration and Control System to track land, livestock,
and subsidy claims (Schuman, Goss & Smith, 2016, pp. 3-4). Meeting EU standards also
required strengthening of food safety and veterinary services, upgrading laboratories, and
improving quality control in line with EU norms (e.g. adopting HACCP in food processing
and EU sanitary/phytosanitary standards); (Schuman, Goss & Smith, 2016, p.9).

Simultaneously, the structure of agriculture in these acceding countries began to change un-
der reform pressure. Land tenure was further addressed, clear property rights had to be
ensured and land registries updated so that land could be freely bought, sold, or leased
in a functioning market. Several countries introduced laws to consolidate holdings or at
least prevent extreme fragmentation, as secure titles and active land markets were seen as
prerequisites for investment. The institutional reforms also targeted governance capacity:
ministries of agriculture were restructured and staffed to handle EU compliance, and agen-
cies for inspection, intervention and rural development were set up or modernized. Rural
development programs financed by EU pre-accession instruments (SAPARD, etc.) helped
invest in farm modernization, rural infrastructure, and human capital (Directorate-General
for Neighbourhood and Enlargement Negotiations, 2003, p. 10). These programs not only
provided financial aid but also served as exercises in institution-building. Candidate states
had to design accredited rural development plans and implement projects to EU standards
(Directorate-General for Neighbourhood and Enlargement Negotiations, 2003, p. 34). Over-
all, the looming incentive of EU membership catalyzed a comprehensive transformation of
agricultural institutions in CEE candidates, enforcing reforms in land ownership, farm struc-
ture, regulatory oversight and public administration.

3.3 EU Integration and the Common Agricultural Policy
For the new member states, EU integration from 2004 onward meant the full extension
of the Common Agricultural Policy, a profound change that brought both benefits and
obligations. On the benefit side, farmers in these countries became eligible for CAP di-
rect payments, the income support subsidies that the EU provides to farmers. These were
phased in gradually (starting at a fraction of the full EU-15 rate and increasing to parity
over about a decade), cushioning the immediate budget impact (Swain, 2003, pp. 209-210).
Even at reduced initial levels, direct payments represented a significant injection of capital
into the agrarian economies of the new members, boosting farm incomes and investment.
New members also gained access to Rural Development funds (the “second pillar” of CAP)



to co-finance longer-term investments in farm diversification, value-adding processing, envi-
ronmental sustainability, and rural quality of life. Studies have found that countries which
coupled the post-accession financial support with structural reforms saw their agriculture
prosper, whereas those relying on subsidies alone (without deep reforms) struggled to im-
prove competitiveness.

On the obligation side, EU integration required adherence to the entire corpus of CAP reg-
ulations and quality standards. The CAP does not only subsidize; it also regulates markets
and imposes standards. New members had to implement common market organizations for
various commodities, abide by EU intervention rules, and eliminate any incompatible na-
tional support measures. They were required to enforce EU rules on animal health, plant
health, food hygiene, and environmental practices on farms (Halytsia and Nivievskyi, 2024).
This meant, for instance, that abattoirs, dairies and food factories had to meet EU hygiene
and traceability standards or face closure; farms had to observe protocols for animal welfare
and environmental protection (such as Nitrates Directive rules on fertilizer use). Administer-
ing these requirements necessitated robust administrative capacity. Each country’s paying
agency had to attain EU accreditation to disburse funds correctly (Schuman, Goss & Smith,
2016, pp. 4-5), and agencies had to develop monitoring and reporting systems to satisfy
EU audits. In many cases, governance capacity was bolstered through “twinning” programs
and technical assistance from existing member states, which helped train the new members’
officials in CAP administration (Directorate-General for Neighbourhood and Enlargement
Negotiations, 2003, p. 15). By the time of accession, the CEECs had transposed thousands
of pages of EU agricultural law and built up institutions capable of enforcing them – from
veterinary inspectorates to farm advisory services – thus fully integrating their agricultural
sectors into the single market.

3.4 The Centrality of Institutional Reform
Experience from the Eastern enlargements underscored that institutional reform is the foun-
dation of a successful agricultural transition and integration. First, secure property rights
and land markets are fundamental. Countries that clarified land ownership, completed land
restitution, and enabled land consolidation or transactions created conditions for larger,
more efficient farm units to emerge, whereas those with unresolved land tenure issues suf-
fered continued fragmentation and lower investment (Koester and Brümmer, 2006, p. 152).
In Poland and much of Central Europe, private farms had existed even under socialism,
so the transition was smoother; in contrast, countries like Romania and Bulgaria, which
restituted land to millions of smallholders, faced persistent structural fragmentation and low
productivity until policies for land banking and consolidation were put in place.

Second, effective governance structures had to be built. This includes establishing paying
agencies with sound financial controls to handle EU funds, as well as building paying systems
(IT systems, land parcel identification, inspection services) to meet EU audit requirements
(Schuman, Goss & Smith, 2016, p. 4 & 9). It also includes regulatory institutions: food
safety authorities, veterinary and plant health agencies, and quality standard enforcement
units all needed overhaul. Many CEECs had to essentially create new institutions or radi-



cally reform old ones, for example, setting up independent food safety agencies to implement
EU regulations, where previously food control might have been under a less specialized au-
thority. These changes greatly improved compliance and confidence in exports. Another
critical aspect was improving governance capacity at the local level: training local officials in
administering rural development grants, improving agricultural extension services, and fos-
tering farmer organizations for collective action. Where state and non-state actors remained
weak, “new governance structures/. . . / often remain empty shells” (Buzogány and Varga,
2025, p. 6) – a caution noted in analyses of rural development outcomes. Thus, strengthen-
ing human and institutional capacity was not a mere formality for EU entry, but a driver of
better policy outcomes. Finally, alignment with EU quality standards (food quality, safety,
environmental) required not just new laws but also credibility (testing labs accredited to
EU standards, certification bodies for organic produce, and so on). The effort to meet EU
standards spurred broader modernization. For instance, tens of thousands of farms had to
upgrade milk storage and cooling facilities to meet EU milk hygiene standards (Schuman,
Goss & Smith, 2016, p. 18 & 20), and slaughterhouses invested in new equipment to comply
with EU food safety regulations. These improvements have had lasting benefits for food
quality and export potential.

3.5 Ukraine: A Distinct but Comparable Case
Ukraine today stands on a similar verge of transformation, albeit under far more challenging
circumstances. It was granted EU candidate status in June 2022, and following the European
Commission’s positive opinion, accession negotiations formally began in late 2023 (Ukraine,
2025). These developments have cast Ukraine’s agricultural sector – a fundamental part
of its economy – in a new light. Even before the current war, Ukraine was often referred
to as the “breadbasket of Europe” for its vast fertile lands and export volumes. Agricul-
ture remains economically and strategically vital: in 2021, Ukraine’s primary agriculture
contributed roughly 10% of GDP and 18% of national employment, and together with re-
lated agri-food industries it accounted for over 40% of Ukraine’s exports (Countryman et
al., 2024, p. 626). The country’s farm structure is characterized by a pronounced dualism:
a coexistence of very large-scale, corporate agribusinesses and numerous small family farms.
Enormous agro-industrial holdings (agroholdings) lease and cultivate huge swathes of land
(the largest 10 agroholdings control 2.6 million ha) and specialize in grains and oilseeds for
export, while smallholder family farms and household plots work a substantial remaining
share of land, focusing on labor-intensive products like dairy, vegetables, and potatoes for
domestic markets (Mamonova, Borodina and Kuns, 2023). Before the war, agribusinesses
(less than 1% of farms by number) controlled over half of arable land and produced about
55% of agricultural output, with family farms and rural households producing the rest on
the other half of land (Mamonova, Borodina and Kuns, 2023). This bimodal structure has
long shaped Ukraine’s rural politics and policies, and it means Ukraine’s trajectory isn’t a
straightforward replication of the CEEC experience – it must integrate an agricultural sector
that is both globally competitive (in exports) and locally vital for rural livelihoods.

The ongoing war since 2022 has inflicted devastating damage on Ukraine’s agriculture, mak-
ing the challenge of reform more daunting but also more urgent. Large areas of prime



farmland in eastern and southern Ukraine have been directly affected by hostilities, through
occupation, physical destruction, or contamination. Russian military actions have delib-
erately targeted agricultural infrastructure: fields have been mined or burned, machinery
and storage facilities destroyed, and the blockade of Black Sea ports temporarily cut off
Ukraine’s main export routes (Mamonova, Borodina and Kuns, 2023). The toll on the sec-
tor is enormous: as of early 2023, total losses to Ukraine’s agriculture (from destroyed assets,
lost output, and additional costs) are estimated at around $34 billion, equivalent to roughly
three-quarters of a full year of agricultural production (Martyshev, Nivievskyi and Bogonos,
2023). Production of key crops fell dramatically in 2022 (e.g. wheat output down by a third
from 2021 levels) and farm incomes have plummeted amid wartime logistical bottlenecks and
depressed prices (Martyshev, Nivievskyi and Bogonos, 2023). Beyond these immediate war
impacts, Ukraine’s rural areas face depopulation and infrastructure collapse in some regions,
compounding the legacy of under-investment from before the war.

EU integration is widely seen as a framework for Ukraine’s post-war recovery and reform.
Just as accession prospects helped transform CEE agriculture two decades ago, Ukraine’s
candidacy provides both incentives and a blueprint for institutional change. In fact, even
prior to candidacy, Ukraine began adopting reforms long advocated by international insti-
tutions. A landmark step was the lifting of the decades-old moratorium on farmland sales:
in 2020 the Ukrainian parliament passed a law to finally establish a land market (effective
July 2021), ending a ban on agricultural land sales that had been in force since 2001 (Ma-
tuszak, 2020). This reform, aligning with European norms of property rights, is expected to
gradually improve land use efficiency and attract investment (though with safeguards, such
as temporary restrictions on foreign buyers, to address social sensitivities (Matuszak, 2020).
The EU accession process is accelerating similar institutional reforms across the board. To
negotiate the agriculture chapter, Ukraine must demonstrate capacity to implement the CAP
and related regulations. This entails creating agencies and systems analogous to those in
new member states. Indeed, Ukraine has already established a Paying Agency for agricul-
ture and rural development and has begun aligning its farm support policies with the CAP
framework (Kovalenko et al., 2025, pp. 751-754). The country’s recent agricultural strategy
documents explicitly aim to “align policies and institutions with the CAP”, preparing the
sector for the liberalized trade regime and EU budget support in the future. Areas such
as food safety have seen progress due to the EU-Ukraine Association Agreement: Ukraine
adopted EU-equivalent food safety laws and upgraded laboratories, which helped it main-
tain food exports to the EU even before candidacy. However, full integration will require
Ukraine to meet the entire EU agricultural acquis: a complex set of rules on farm subsi-
dies, market organization, quality standards, environmental measures, and more (Halytsia
and Nivievskyi, 2024). Compliance will bring challenges, one analysis estimates Ukraine’s
farmers might face additional costs of up to 10% of the total costs to meet EU standards
(Halytsia and Nivievskyi, 2024, p. 2), but also immense opportunities in the long run.

Most crucially, EU membership would unlock significant financial support for Ukraine’s
agriculture. The prospect of access to CAP funds (both direct payments to farmers and
rural development funding) is a powerful impetus for reform and reconstruction. Post-
war Ukraine will need massive investment to rebuild roads, silos, irrigation systems, and



farm equipment – areas where EU rural development programs could play a role. CAP
mechanisms can also help stabilize farm incomes during the recovery. At the same time, there
is recognition that Ukraine’s eventual accession will require careful policy calibration within
the EU. With Ukraine’s sheer agricultural scale (over 40 million hectares of farmland, and
the potential to substantially increase EU grain output), transitional arrangements and CAP
reforms are already being contemplated to integrate Ukraine smoothly without “breaking”
the policy (Lindström and Jeffler, 2025, pp. 3-4). This includes ideas like gradual phase-ins
of subsidies or caps on payments. Thus, Ukraine’s path is distinct in its enormity and the
wartime context, but it is fundamentally comparable to the earlier enlargements in the sense
that institutional readiness and reform will determine success. The CEEC experience shows
that European integration can spur productivity growth and modernization in agriculture
– provided that countries commit to strengthening institutions, securing property rights,
and embracing the rigorous standards of the single market. For Ukraine, those lessons
resonate strongly as it navigates negotiations. In the coming years, Ukraine’s agricultural
policy will likely continue converging with EU norms (even as the war continues), focusing
on building robust institutions, supporting smaller farmers alongside large exporters, and
preparing the sector to capitalize on EU membership. In the dual context of war recovery
and EU integration, the reform of Ukraine’s agricultural institutions is not only a condition
of accession but a cornerstone of ensuring the sector’s resilience and future prosperity.

4 Theoretical Framework

4.1 Economic Integration Theory (Balassa, 1961)
Economic integration theory posits that the removal of barriers to trade and investment
between countries leads to more efficient allocation of resources and higher productivity.
In his influential work, Balassa (1961) outlined how regional integration, moving from free
trade areas to customs unions and common markets, can generate both static gains (better
resource allocation via specialization) and dynamic gains (long-run increases in productive
capacity) for member countries. In the context of the EU, accession entails liberalizing trade
in agricultural goods, opening capital markets, and harmonizing standards across member
states. These changes create multiple channels for productivity growth in agriculture.

4.2 Specialization and Scale
By eliminating tariffs and quotas, countries can specialize according to comparative advan-
tage (Samuelson, 1949), focusing on crops or livestock where they are most efficient. Less
efficient production is replaced by imports, while efficient farmers scale up to serve a larger
EU market, boosting overall productivity. Greater market size also permits economies of
scale in agro-food production and distribution (Jambor and Gorton, 2025, p. 3).

4.3 Competition and Innovation
Integration exposes formerly protected farmers to competition from across the EU. This
competitive pressure can spur productivity-enhancing innovation and the adoption of mod-



ern farming techniques. Less productive farms must improve or exit, raising the average
productivity of the sector. Additionally, access to a broader range of inputs (machinery,
seeds, fertilizers) and knowledge from EU partners accelerates technological upgrading. As
Rivera-Batiz and Romer (1991) argue, integration among similar economies can spur faster
innovation and knowledge spillovers, supporting long-run growth (Campos, Coricelli and
Moretti, 2018, p. 89).

4.4 Investment Flows and Incentives
EU membership increases investor confidence and provides new incentives for investment in
agriculture. Free movement of capital and the expectation of stable market access attract
foreign direct investment into agri-business and food processing. Domestic farmers also gain
access to EU structural funds and the Common Agricultural Policy (CAP) programs that
subsidize rural development and farm modernization. For example, extending the EU’s
CAP to new Eastern members was projected to substantially increase agricultural output
and welfare in those countries (Jambor and Gorton, 2025, pp. 8 & 12). These funds help
finance new equipment, infrastructure, and training, all of which enhance productivity.

4.5 Labour Mobility
Although often discussed in the context of structural change, economic integration also en-
ables free movement of labour across member states. Surplus rural workers in new member
countries can seek higher-paying jobs elsewhere in the EU, easing pressure on land at home
and prompting farm consolidation. Remittances from migrating workers can be reinvested
in agriculture, while the prospect of higher rural wages encourages mechanization to substi-
tute for labour. Together, these integration-driven forces – liberalized markets, competition,
investments, and mobility – create an environment conducive to productivity growth in
agriculture. Notably, these benefits hinge on membership. A country remaining outside
the integration zone, such as Ukraine (the counterfactual in this study), does not initially
enjoy full access to the EU’s markets or its investment programs. Prior to recent agree-
ments, Ukrainian agricultural exporters faced higher trade costs and uncertainty in market
access compared to EU members, potentially limiting their incentives to scale up efficient
production. Likewise, the absence of CAP support meant Ukrainian farmers had less public
investment in modernization. In short, economic integration theory suggests that EU acces-
sion should give member states a productivity boost via liberalization and market expansion
that a non-member like Ukraine would largely miss.

4.6 Institutional Change Theory (North, 1990; Williamson, 2000)
Institutional theory focuses on the role of formal and informal “rules of the game” in shap-
ing economic performance (North, 1990, p. 3). According to Douglass North, institutions
comprise the humanly devised constraints – laws, regulations, norms, and their enforcement
– that structure political, social, and economic interactions (North, 1990, p. 3). Good in-
stitutions reduce transaction costs and uncertainty, creating incentives for investment and
innovation. In post-socialist transition countries, the 1990s brought massive institutional



change as centrally planned systems gave way to market-oriented ones. However, the quality
and pace of these reforms varied. EU accession negotiations and requirements (the acquis
communautaire) acted as an external anchor pushing these countries toward establishing
market-supporting institutions: well-defined property rights, contract enforcement, regu-
latory standards, and effective governance structures (Williamson, 2000, p. 597 & 608).
Williamson’s framework emphasizes that durable development requires changes at multiple
institutional levels – from formal legal frameworks to organizational governance – to align
incentives for efficient resource use. EU membership accelerated reforms at these levels by
requiring candidate countries to adopt EU-wide legislation and norms in areas like competi-
tion policy, food safety standards, and land tenure laws.

In agriculture, institutional improvements under EU influence were particularly impactful.
Secure property rights and land market reforms were essential for productivity: farmers need
clear title to land and the ability to buy, sell, or use land as collateral to invest in improve-
ments. Many acceding countries had to privatize or restitute formerly collectivized farmland
and set up cadastral systems in the 1990s. The prospect of EU membership strengthened
these efforts and helped entrench the rule of law in rural commerce (e.g. enforcing contracts
for inputs, credit, and produce marketing). Moreover, joining the EU meant adopting trans-
parent and predictable agricultural policies – replacing ad-hoc interventions with the stable
framework of the CAP. This stability improved farmers’ planning horizons and confidence to
make long-term investments (machinery, orchards, livestock facilities) that raise productivity.
Institutional change theory thus predicts that the credibility and enforcement of pro-market
institutions under EU auspices lower the risks and transaction costs in agriculture, unleash-
ing productivity gains (North, 1990, p. 3; Williamson, 2000, p. 597). Empirically better
institutions manifest in outcomes like easier access to finance, less corruption in subsidy
distribution, and more efficient public services for agriculture (e.g. extension, veterinary
services).

Crucially, the experience of Ukraine underscores the importance of institutional anchors. Ab-
sent the conditionality of EU accession, Ukraine’s institutional reforms in agriculture lagged
in key areas. For instance, Ukraine until recently maintained a moratorium on the sale of
agricultural land for nearly two decades, effectively preventing the emergence of a transpar-
ent land market. This moratorium, only lifted in 2020, meant that millions of Ukrainian
landowners could not legally sell their plots and lacked full property rights over their land
(D’Anieri, 2024). The inability to consolidate or leverage land assets hampered farm in-
vestment and structural adjustment. By contrast, the CEE countries had largely completed
land privatization and allowed land transactions years earlier as part of their EU-oriented
reforms. Similarly, governance indicators such as corruption control and regulatory quality
have generally improved in EU entrants relative to Ukraine, reflecting the institutional rigor
imposed by EU membership. Institutional change theory would argue that these differences
help explain divergent productivity paths: farmers in Poland or Romania operate in a more
enabling institutional environment than their Ukrainian counterparts did, leading to more
efficient and productive agricultural sectors.



4.7 Structural Transformation Theory (Lewis, 1954)
Structural transformation refers to the economy-wide shift of labor and resources from low-
productivity sectors (like traditional agriculture) to higher-productivity sectors (manufac-
turing and services) as countries develop. Arthur Lewis’s dual-sector model (1954) provides
the classic framework: in agrarian economies with surplus labor, the marginal productivity
of many agricultural workers is near zero. Transferring this excess labor to more productive
uses increases overall output and average productivity. In other words, moving workers out
of subsistence farming into industry or modern farming raises incomes without reducing agri-
cultural output proportionately (On the Shoulders of W. Arthur Lewis: In Commemoration
of the 60th Anniversary of the Lewis Model, 2014, pp. 18-19). Over time, this process leads
to a fall in agriculture’s share of employment and output, while productivity per worker in
agriculture rises due to mechanization and better inputs.

For the post-socialist countries of Central and Eastern Europe, structural transformation was
a central aspect of the transition. In the early 1990s, agriculture accounted for a high share
of employment (and many workers were effectively underemployed), especially in countries
like Poland, Romania, and Bulgaria. Development and EU integration have since induced a
substantial reallocation of labour. As industrial and service sectors expanded – often with
the help of foreign investment and access to EU markets – rural workers found new opportu-
nities outside farming. Many young or educated rural residents migrated to cities or even to
Western EU countries after accession, while those who remained in agriculture increasingly
adopted capital-intensive methods. The result was a sharp decline in agricultural employ-
ment in most new member states, accompanied by higher output per worker on farms. For
example, Poland’s agricultural workforce shrank significantly after 2004, but its total farm
output did not fall commensurately, implying a jump in labor productivity. This aligns with
Lewis’s insight: the marginal workers who left agriculture contributed more in their new
jobs than they had on the farm, and those farms could be reorganized more efficiently with
fewer people.

EU membership can accelerate structural transformation in several ways. First, access to EU
labor markets and freedom of movement made it easier for surplus agricultural workers to
relocate to higher-wage jobs abroad, relieving labor pressure at home. Second, EU financial
support (through structural funds and rural development programs) provided resources for
rural diversification and upskilling – for instance, helping farm households start non-farm
enterprises or retrain for other industries. Third, the inflow of capital and the import of
modern technology into new member states’ agriculture raised the capital-to-labor ratio on
farms, meaning fewer workers were needed to produce the same output. Labour reallocation
from agriculture to other sectors, coupled with farm consolidation, has been a key driver of
productivity growth in CEE agriculture since accession. However, the pace of this transfor-
mation differed by country, depending on initial conditions and policies. Some countries (e.g.
Estonia or Czechia) rapidly modernized their farm structure, whereas others (e.g. Romania)
still have many small subsistence farms, which slows average productivity gains.

Using Ukraine as a counterfactual again highlights the role of EU-driven structural change.



Without the pull of EU labor markets in the 2000s, rural Ukrainians had fewer external op-
portunities; agriculture in Ukraine still employs a notable share of the workforce (though this
has been changing). Large-scale farms in Ukraine are highly productive, but a lack of broader
economic transformation means surplus labor remains in low-productivity rural activities or
is stuck in informal employment. Moreover, until recently Ukraine did not benefit from
EU rural development funds that might facilitate transitions out of agriculture. Structural
transformation theory would suggest that Ukraine’s agricultural productivity growth has
been slower in part because labour reallocation out of agriculture has been more constrained.
In contrast, the EU members in Eastern Europe experienced a more rapid transformation
of their rural economies – a critical factor in their post-accession productivity improvements.

These three theoretical perspectives together explain how EU accession can be a catalyst
for agricultural productivity growth. Economic integration provides the market incentives
and resources (through liberalization and investment inflows) that reward efficiency. Institu-
tional reform provides the rules and stability that enable and encourage productive activity.
Structural transformation shifts the allocation of labor and capital to more efficient uses. A
post-socialist country embracing EU membership is pushed along all three dimensions – mar-
ket integration, institutional upgrade, and structural shift – whereas a comparable country
without EU accession (like Ukraine, historically) may progress more slowly or unevenly on
these fronts. The expectation, therefore, is that EU membership should lead to measurably
higher agricultural productivity than the non-member counterfactual, through the combined
effects of freer markets, stronger institutions, greater investments, and better use of labour.

5 Limitations
Some data points relied upon in this study are not direct measurements but interpolated or
estimated by international databases. Observed trends in productivity may therefore partly
reflect imputation methods rather than actual output. These data limitations necessitate
caution when interpreting the magnitude of estimated effects. Likewise, the CAP itself has
been subject to repeated reform (for example, the MacSharry reform in 1992, Agenda 2000,
the 2003 decoupling, and later “Health Check” and 2013 reforms) (European Union - Com-
mon Agricultural Policy ; Economic Research Service, 2025). As a result, the “treatment”
of EU membership is not a fixed policy regime, meaning future CAP changes could weaken
the temporal stability of any estimated effect of accession on agricultural Total Factor Pro-
ductivity (TFP). In sum, the analysis assumes a stationary policy environment anchored
in the mid-2010s CAP framework, even though the CAP is a dynamic, evolving program
(European Union - Common Agricultural Policy ; Economic Research Service, 2025).

The panel-data itself is also disrupted by major shocks. In particular, the 2020 COVID-
19 pandemic produced an anomalous one-off decline in production and economic activity.
This exogenous break in the data cannot be captured by a smooth trend and complicates
causal inference around the subsequent years. More critically, recent conflict has rendered
fine-grained Ukrainian data impossible, with wartime conditions impeding the use of oblast-
level agricultural figures, so the analysis must rely on national aggregates only. Similarly,



the very definition of “Ukraine” is complicated by territorial changes and disputes – for
example, the 2014 annexation of Crimea and the ongoing conflicts in Donbas and (from
2022) elsewhere. Official statistics may or may not include these regions in Ukrainian totals,
introducing ambiguity. In this study we assume that the relevant territory corresponds to
Ukraine’s internationally recognized borders as of 2019, and we further assume (for purposes
of projection) that Ukraine’s structural path would have remained similar to its 1995-2019
prewar trajectory. That is, we treat Ukraine’s economy as if it had been undisturbed by war
beyond 2019. This ceteris-paribus assumption is admittedly strong: in reality, structural
breaks (land loss, labor shocks, input shortages, etc.) could have driven Ukraine’s agricul-
tural productivity onto a different path than the model projects.

Finally, there are inherent limitations in the synthetic control methodology and donor-pool
construction. By design, a synthetic control is a weighted average of other countries and
thus a counterfactual construct, not an actual observed trajectory (Abadie, Diamond and
Hainmueller, 2010, p. 494). The validity of each counterfactual rests on the assumption
that, in the absence of EU accession, the treated country would have followed the synthetic
control’s path. This assumption cannot be tested directly and would be violated if unmod-
eled shocks or diverging unobserved factors affected the treated state. Abadie et al. (2010)
caution that synthetic estimates of the counterfactual are inherently uncertain, since the
actual counterfactual outcome is unobserved (Abadie, Diamond and Hainmueller, 2010, p.
497). Likewise, the quality of the pre-treatment “match” (measured by RMSPE) is imper-
fect for some countries, which reflects that few non-EU donors perfectly resemble the treated
cases on all covariates and pre-2000 trends. The donor pool consists of non-EU countries se-
lected based on the availability of consistent data and structural comparability. While these
countries do not form a perfectly matched group, many share important features with the
treated units, such as post-socialist institutional legacies, comparable agrarian structures, or
similar levels of economic development in the pre-accession period. The overlaps in factors
such as farm size, climate, and input intensity remain partial, and these limitations are ac-
knowledged in the construction and interpretation of synthetic controls. The study adheres
to the principle of limiting the donor pool to broadly comparable units (Abadie, Diamond
and Hainmueller, 2010, p. 495), yet no donor country is identical to any treated one, and
relatively high pre-intervention RMSPEs in some cases indicate residual mismatch.

The procedure assumes a simple (in practice, quasi-linear) effect of accession on TFP. The
study projects post-accession TFP along a linear trend anchored in the pre-accession fit, a
simplification that ignores possible nonlinear diffusion of technology or capital. In reality, EU
membership may spur accelerated gains early on (for instance via rapid catch-up of institu-
tional standards) and slower gains later, or vice versa. Our linear projection cannot capture
such dynamics. The “synthetic Ukraine” and other counterfactuals are best understood as
econometric experiments rather than predictions of reality. The study’s conclusions about
EU accession and agricultural productivity are therefore subject to these caveats, many of
which reflect limitations of data and method rather than shortcomings of the overall ap-
proach.



6 Methodology

6.1 Overview and Research Design
A quasi-experimental research design based on the Synthetic Control Method (SCM) is em-
ployed to assess the causal impact of European Union (EU) membership on agricultural
productivity. This design is suitable for evaluating interventions that cannot be randomly
assigned, such as national policy changes or EU accession, by constructing a weighted com-
bination of comparison units to serve as a synthetic counterfactual for each treated unit. In
the present study, the SCM framework is used to create a synthetic control for each EU-
joining country, composed of non-EU countries that closely resemble the treated country’s
pre-accession characteristics. This approach enables an estimation of what the trajectory
of the treated country’s agricultural productivity would have been in the absence of EU
membership, thereby providing a credible counterfactual trend for comparison.

The outcome of interest is agricultural Total Factor Productivity (TFP), a comprehensive
index of sectoral efficiency that captures output growth not attributable to increased inputs
alone. It is reported as an index with a common base year, allowing consistent comparisons
across countries and over time. By focusing on TFP, the analysis accounts for improvements
in productivity stemming from technological advancement, efficiency gains, and other struc-
tural changes rather than mere expansion of input usage.

The treated units under consideration are ten of the twelve European countries that entered
the EU in the 2004 and 2007 enlargement rounds: Bulgaria, Romania, the Czech Repub-
lic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia, and Slovenia. These countries
were selected for analysis due to their geographic and structural similarities to Ukraine, which
makes them a relevant comparison group for projecting Ukraine’s potential outcomes. More-
over, the staggered timing of their EU accession (eight countries in 2004 and two in 2007)
provides variation in the intervention timing, strengthening the design’s ability to isolate
the effect of membership across different contexts and periods. Although Malta and Cyprus
formally acceded to the European Union in 2004, they were excluded from the analysis
due to their structural dissimilarity to Ukraine. Both countries are small island states with
highly specific agrarian conditions, including limited land area, Mediterranean climates, and
predominantly niche or semi-subsistence agricultural sectors. These features differ markedly
from the large-scale, land-abundant, and export-oriented agricultural systems that character-
ize Ukraine and most Central and Eastern European countries included in the study. Given
the focus on generating a structurally meaningful counterfactual for Ukraine, the inclusion
of Malta and Cyprus was therefore deemed analytically inappropriate.

For each of the ten treated countries, a corresponding “synthetic” version is constructed to
represent the hypothetical scenario in which that country did not join the EU. Comparing
the actual post-accession TFP of each country to its synthetic no-accession trajectory yields
the net effect of EU membership for that country. It is hypothesized that EU membership
influences agricultural productivity through multiple channels – including increased capital
investment and access to EU structural funds, adoption of Common Agricultural Policy



subsidies, institutional and regulatory alignment with EU standards, and improved access to
larger common markets. The methodology is designed to detect the net effect of these factors
on TFP by comparing actual outcomes with the synthetic counterfactual after accession.

6.2 Data and Operationalization
The empirical analysis relies on balanced panel-data of agricultural indicators covering the
period 1995–2021, but intentionally limited to 2019 to avoid shocks related to covid-19 and
the Ukraine war. Primary data sources include the Food and Agriculture Organization Sta-
tistical Database (FAOSTAT) and the United States Department of Agriculture Economic
Research Service (USDA-ERS). The dataset comprises annual observations for the ten EU
member states listed above (the treated group), Ukraine, and a set of 18 non-EU countries
that form the potential donor pool. The appendix lists the donor pool countries along with
their rationale for inclusion.

All treated countries experienced EU accession in either 2004 or 2007, while the donor pool
countries are those outside the EU that are used to construct synthetic controls for each
treated unit. In this context, EU accession is the intervention being evaluated, with the
post-2004 or post-2007 period considered the treatment period for the respective countries.

Total Factor Productivity (TFP) in agriculture is the outcome variable in the analysis. The
TFP index (sourced from USDA-ERS) measures how efficiently inputs such as land, labor,
capital, and intermediate goods are converted into agricultural output. It is presented as
an index (with 2015 as the base year), allowing consistent comparison across countries and
over time. A rise in the TFP index signifies productivity improvements that go beyond what
could be achieved by simply increasing input quantities, thus serving as an encompassing
indicator of technological progress and efficiency gains in the agricultural sector.

In addition to TFP, several covariates are included to capture the structural characteristics
of each country’s agricultural sector prior to EU accession. These pre-treatment covariates
provide the basis for matching treated and donor countries. Key variables include:

1. Average yield per hectare (kg/ha): Measures the total harvested output divided
by the area of land used for cultivation. It captures how much crop is produced per
unit of land, serving as an indicator of land-use intensity and agronomic performance
at the crop level.

2. Agricultural employment (thousands of persons): A proxy for labor input in
the agricultural sector.

3. Fertilizer use per hectare (kg/ha): A measure of input intensity of nutrient nitro-
gen (N), nutrient phosphate (P205) and nutrient potash (K20) as fertilizers.

4. Land use (agriculture): The total agricultural land area utilized for crop and live-
stock production.



All covariates are drawn from FAOSTAT and were chosen for their relevance to agricultural
productivity and structural similarity. These variables are used both in constructing the
donor pool and in the matching process (via the techniques described below) to ensure that
treated countries are compared with appropriate counterfactual units. Prior to analysis,
the data was carefully cleaned and formatted to ensure consistency in definitions and units
across countries and years. Each variable was checked for comparability, which includes
aligning base years for index variables and converting physical quantities to common units,
and adjusted where necessary to create a harmonized dataset.This study also intended to
include a net capital stock variable to capture investments in machinery, infrastructure, and
related assets. However, it was excluded due to missing annual data for several important
donor countries.

Countries or observations with substantial missing data or obvious inconsistencies were scru-
tinized. In particular, any country lacking reliable data for key indicators in the pre-accession
period was excluded from the donor pool to maintain the integrity of the comparisons. The
resulting dataset provides a consistent basis for comparing productivity trajectories before
and after EU accession and underpins the subsequent estimation of treatment effects and
the projection exercise for Ukraine.

6.3 Donor Pool and Matching Strategy
Constructing a valid synthetic control requires selecting a donor pool of countries that were
not subject to the treatment (EU membership) but are otherwise comparable to the treated
units in relevant aspects. The donor pool in this study consists of 18 non-EU countries
identified as having structural characteristics and developmental trajectories similar to those
of the treated countries prior to EU accession. Structural similarity is defined in terms of
the agricultural sector indicators introduced above (e.g., yields, input usage, employment,
etc.). While no additional exclusion criteria were applied beyond these observable indicators,
the selection is intended to avoid major mismatches that could distort the synthetic control
construction.

To match treated and control units, Mahalanobis distance was used to assess pre-treatment
similarity across multiple covariates. This technique adjusts for differences in scale and
correlation among variables, making it appropriate for multidimensional matching in ob-
servational data (Hainmueller, 2012, pp. 35-36). Donors with the smallest Mahalanobis
distances to a treated country were prioritized.

For each treated country, a matching strategy is employed to select and weight donors from
the pool such that the synthetic control closely mirrors the treated country’s pre-treatment
profile. First, Mahalanobis distance metrics are used to assess the multivariate similarity
between a treated unit and potential donors. The Mahalanobis distance is computed using
the vector of pre-treatment covariates and in some cases pre-treatment outcome levels or
trends, accounting for the variance and covariance structure of these variables. This helps
identify those non-EU countries whose combination of attributes most closely resembles the
treated country before its EU accession. Donor countries that exhibit the smallest Maha-



lanobis distances to a given treated country’s pre-treatment vector are given priority in the
synthetic control construction, as they represent the closest analogues in the multivariate
space of observed characteristics.

After narrowing the donor pool based on similarity, an optimization-based weighting proce-
dure is applied to determine the weights assigned to each selected donor country for con-
structing the synthetic control. Entropy balancing was employed to determine weights that
align donor covariates with those of the treated unit. This multivariate reweighting proce-
dure achieves exact balance on selected moments of the covariate distributions and avoids
parametric assumptions common to regression-based adjustments (Hainmueller, 2012, pp.
27-32). The use of entropy balancing ensures that the pre-treatment characteristics of the
synthetic control match those of the treated unit, which enhances the credibility of causal
inference.

Entropy balancing offers the advantage of achieving this covariate alignment without dis-
carding any donor units, as might occur under exact matching techniques, and without
relying on a specific functional form, thereby avoiding the model dependence associated
with regression-based adjustments. The weights are constrained to be non-negative and sum
to one, which guarantees that each synthetic control represents a convex combination of real
countries. This constraint preserves interpretability and prevents extrapolation beyond the
range of observed values in the donor pool.

6.4 Estimating Treatment Effects
With synthetic counterfactuals constructed for each of the ten countries that joined the Eu-
ropean Union, the causal effect of EU membership on agricultural productivity is assessed
by comparing the actual trajectory of each treated country to the corresponding trajectory
of its synthetic control in the years following accession. For each country, the synthetic out-
come is computed as a weighted combination of donor countries that did not join the EU,
where the weights are assigned based on pre-accession similarity in relevant covariates and
productivity trends, as previously described.

The treatment effect for a given country in a given year is defined as the difference be-
tween its observed productivity and the productivity of its synthetic control. This difference
represents the estimated impact of EU accession at that point in time. Conceptually, the
treatment effect reflects the extent to which a country’s productivity has diverged, positively
or negatively, from what would have been expected had the country continued along the path
of similar non-member states.

To summarize the magnitude of this effect across time, the analysis calculates an Average
Treatment Effect on the Treated (ATT) for each country. This summary measure represents
the mean of the yearly treatment effects over the entire post-accession period and offers a
consolidated estimate of the impact of EU membership on agricultural productivity for each
individual country.



6.5 Projection for Ukraine
A distinctive aspect of this analysis is the forward-looking projection of what Ukraine’s agri-
cultural TFP might have been, had Ukraine experienced the same kind of EU accession effect
as the treated countries. This exercise leverages the estimated treatment effects from the
ten EU entrants to construct a hypothetical impact trajectory for Ukraine. The underlying
assumption is that Ukraine, sharing many structural characteristics with the Eastern Eu-
ropean countries that joined the EU, would have undergone comparable productivity gains
under a similar policy and institutional environment.

The projection for Ukraine is conducted by aggregating the estimated effects of European
Union accession observed in the ten treated countries, with each effect weighted according
to the degree of structural similarity between the respective country and Ukraine. These
weights reflect the extent to which Ukraine’s agricultural profile prior to accession resem-
bles that of each treated member state. The criteria used to assess similarity are consistent
with those applied in the construction of the donor pool, although in this case the compar-
ison is made directly between Ukraine and the countries that joined the EU. For instance,
if Ukraine’s pre-accession agricultural conditions are most similar to those of Poland, then
Poland’s estimated productivity effect receives a higher weight in the projection. Conversely,
countries with less comparable characteristics are assigned lower weights.

This approach yields a weighted combination of treatment effects that represents a tailored
estimate of how total factor productivity might have evolved in Ukraine under the conditions
of EU membership. The resulting figure for each year may be interpreted as the productivity
gain or loss Ukraine could have experienced, assuming it had undergone a similar process of
institutional reform and policy alignment as the countries that actually acceded.

To generate a complete projected productivity trajectory, the aggregated annual effect is
added to Ukraine’s observed productivity for each corresponding year. This provides a
counterfactual 12 year long time series (as that is the time limitations of the data) that
approximates how Ukraine’s agricultural productivity could have developed had the country
joined the EU in tandem with the two Eastern European cohorts. The credibility of this
projection rests on the assumption that the fundamental mechanisms behind productivity
change – such as market access, subsidy allocation, regulatory convergence, and institutional
restructuring – would have operated in Ukraine in a manner comparable to that observed
in the treated countries. While this assumption cannot be verified directly, grounding the
projection in empirical effects from multiple countries offers a more robust and historically
informed scenario than reliance on a single case or speculative modeling.

To examine whether EU membership might have a delayed impact on agricultural produc-
tivity, we conduct a complementary analysis focusing solely on the final three years of the
post-accession period for the four treated countries included in the projection. We disre-
gard the earlier years and calculate the average treatment effect across years 10 to 12. This
allows us to assess whether potential gains from membership emerge only after a longer
adjustment period. As in the main analysis, Mahalanobis distances are used to weight the



country-specific effects when projecting outcomes for Ukraine.

6.6 Implementation
All data assembly, computation, and analysis was carried out using a reproducible workflow
in Python. The cleaned panel data (encompassing the ten treated countries, 18 donor coun-
tries, and Ukraine over 1995–2021) was processed using standard data manipulation libraries
to ensure accuracy in merging sources and calculating indicators.

The matching and weighting procedures, including the calculation of Mahalanobis distances
and the solving of entropy balancing weights, were implemented with appropriate numer-
ical techniques. In particular, the entropy balancing routine was programmed to solve a
constrained optimization problem that finds the weight vector meeting the specified balance
conditions. This was achieved using optimization libraries that guarantee convergence to
the entropy-maximizing solution subject to the moment constraints. The synthetic control
estimates for each country were then obtained by applying the computed weights to donor
outcomes, and the calculation of treatment effect series and country-specific ATT values
followed directly:

α̂it = Y treated
it −

J∑
j=1

ωjYjt (1)

α̂it is the estimated treatment effect for country i at year t, Y treated
it is the observed outcome

after treatment, J is the number of countries in the donor pool, ωj is the weight for control
unit j, and Yjt is the outcome for country j at time t. Throughout the implementation, care
was taken to verify each step of the computation. Intermediate results, such as covariate
means before and after weighting and the pre-treatment fit quality (e.g., the RMSPE for each
country’s synthetic control), were examined to confirm that the synthetic controls closely
replicate the actual pre-accession trajectories. The code was structured to allow iterative
re-estimation – for instance, to facilitate the leave-one-out tests and placebo experiments by
automating those recalculations – which reduces the risk of manual error and ensures that all
robustness procedures are executable in a consistent manner. Finally, all results and figures
derived from the analysis are directly traceable to the underlying code and dataset.



7 Results
The following section presents the empirical findings of the synthetic-control analyses. Sec-
tion 7.1 reports pre-treatment fit diagnostics. Section 7.2 examines country-level treatment
effects, with reference to the two figures provided for each country. Section 7.3 Tests the
robustness of these effects, and section 7.4 constructs a similarity-weighted projection for
Ukraine.

7.1 Pre-Treatment Fit
Table 1 summarizes the root-mean-squared prediction error (Pre-RMSPE) in the years prior
to accession and the ratio of post- to pre-RMSPE for each treated unit.

Table 1: Pre-Treatment Fit Statistics
Country Accession Year Pre-RMSPE Post/Pre RMSPE
Poland 2004 1.62 3.95
Hungary 2004 3.81 2.09
Czechia 2004 2.43 3.44
Estonia 2004 3.04 3.53
Lithuania 2004 3.70 3.55
Romania 2007 3.89 2.50

All synthetic controls reproduce pre-accession TFP trajectories with acceptable precision.
All cases exhibit Pre-RMSPE below 4.0 index-points, which is well below the conventional
under-5 threshold.

7.2 Country-Level Treatment Effects
For each country, Figures 1-6 display the actual and synthetic TFP indices, with the accession
year indicated by a vertical dashed line, along with the donor-weight distributions used to
construct the synthetic control. In most instances, the actual TFP index diverges positively
from its synthetic counterpart within four years of accession.



Figure 1: SCM Poland

Figure 2: SCM Hungary



Figure 3: SCM Czechia

Figure 4: SCM Estonia

Figure 5: SCM Lithuania



Figure 6: SCM Romania

For Slovenia, Slovakia, Latvia, and Bulgaria, the synthetic controls failed to achieve statis-
tically acceptable pre-treatment fits. The divergence between actual and synthetic values
before accession exceeded tolerable thresholds. These countries are therefore excluded from
the analysis.

7.3 Robustness Test
Placebo-in-time tests were implemented for all six treated countries by assigning a fictitious
EU accession treatment four years prior to the actual treatment date and re-estimating the
synthetic control accordingly. The aim was to assess whether the method would incorrectly
detect treatment effects in periods without any policy intervention.

Figure 7: Placebo Poland



Figure 8: Placebo Romania

Figure 9: Placebo Hungary



Figure 10: Placebo Czechia

Figure 11: Placebo Lithuania

Figure 12: Placebo Estonia



For Poland, Romania, Hungary, and Czechia, the actual and synthetic TFP trajectories
remained closely aligned throughout the placebo-treatment period, with no persistent diver-
gence emerging after the placebo accession dates. These results support the internal validity
of the estimated post-accession effects for these countries, as the method does not appear to
generate spurious results in the absence of treatment.

In contrast, the placebo tests for Estonia and Lithuania exhibited substantial and unjustified
gaps following the placebo treatment dates, despite the lack of any actual intervention.
The synthetic controls failed to replicate the pre-treatment dynamics, and the resulting
post/pre-RMSPE ratios were considerably above acceptable thresholds. Due to this poor
placebo performance, both countries were excluded from the final projection of Ukraine’s
counterfactual trajectory.

7.4 Similarity-Weighted Projection for Ukraine
Using the four pre-treatment covariates, Mahalanobis distances were computed between
Ukraine’s pre-2004 profile and each treated country’s profile. Weights were assigned inversely
proportional to squared distance. Table 2 displays the resulting weights and component ATT,
as well as a last 3 year ATT included to assess if the agricultural effects of EU membership
could be lagged.

Table 2: Synthetic Control Weights and Treatment Effects
Country Weight Dist ATT ATTLast3 pre-RMSPE
Hungary 0.286 14.371 3.371 4.891 3.809
Poland 0.261 15.041 -2.111 2.026 1.617
Romania 0.242 15.611 0.967 8.388 3.888
Czechia 0.211 16.703 7.317 5.586 2.425

The weighted sum of these effects yields an estimated ATT for Ukraine of:

1
n

n∑
i=1

ω̂i α̂i = ˆATTUA = +2.19 (2)

and a weighted pre-RMSPE of:

RMSPEweighted =
N∑

i=1
wi RMSPEpre

i = 3.96 (3)

Doing the same for the last three years yields a weighted ATT of:

ˆATTlast 3 years
UA = +5.14 (4)

So, using similarity-weighted donors, the study estimates that EU accession would change
Ukraine’s agricultural TFP by about +2.19 index points over the first 12 years. However,
this estimate is well within the ±3.96-point prediction error so we cannot claim a statistically
significant boost or decline. The last 3 year ATT of +5.14 is however outside of the model’s



prediction error and thus suggests that EU accession could have a delayed positive effect on
Ukraine’s agricultural TFP. However, several methodological features constrain the strength
of this interpretation. The first 12 years post-treatment display gaps that remain below the
pre-treatment RMSPE, which according to standard SCM convention implies that any early
divergence cannot be considered statistically meaningful. Only in the final three years does
the estimated gap exceed this benchmark.

Nonetheless, the high Mahalanobis distances between Ukraine and the donor countries indi-
cate a weak structural match. As highlighted in the synthetic control literature (Abadie et
al., 2010, p. 496), such distances reduce the reliability of the counterfactual and raise the
risk that observed effects reflect extrapolation rather than genuine treatment dynamics. In
light of this, the observed increase in productivity in the later years should be interpreted
as suggestive rather than conclusive.

8 Conclusion
The results of this study suggest that EU membership is not, in itself, a reliable predictor
of agricultural productivity growth in the Ukrainian context. While the projection yields a
modest average effect of +2.19 index points over the first 12 post-accession years, this lies
within the model’s prediction error and thus cannot be interpreted as statistically mean-
ingful. A larger, positive divergence emerges only in the final three years of the projection
period, with an estimated gain of +5.14 points, just above the pre-treatment fit threshold.
This pattern may indicate delayed benefits from integration, but the uncertainty surrounding
donor similarity and model sensitivity limits how confidently such trends can be generalized.

Given these results, it could be cautiously interpreted that EU accession might bring eventual
productivity improvements in Ukraine’s agricultural sector, but such gains appear neither
immediate nor automatic. Rather, the evidence indicates that any positive effect would
depend on factors exogenous to this particular model. Integration alone is therefore not
sufficient to raise agricultural Total Factor Productivity.

Although EU membership contributed positively to agricultural TFP in several post-socialist
states, Ukraine’s current profile suggests a slower and more conditional trajectory. In the
absence of credible reforms in land governance, institutional capacity, and rural investment,
accession is unlikely to produce the same results.



9 Discussion
The empirical results of this study present a somewhat skeptical picture of EU accession’s
impact on agricultural productivity. In contrast to the optimistic projections of mid-century
integrationist thought, the observed effects on agricultural TFP in Central and Eastern
Europe have been modest and heterogeneous. The Synthetic Control Method analysis did
not reveal a uniformly positive surge in productivity following EU membership; instead, some
countries registered only marginal gains or even no improvement relative to their synthetic
counterparts. Such findings compel a critical re-examination of the theoretical frameworks at
hand and suggest that EU membership is not a deterministic or universally beneficial force
in agriculture. Rather, the benefits of integration appear contingent on specific national
contexts, policy choices, and initial conditions, dissuading from generalizing across cases.

9.1 Economic Integration Theory
Economic Integration Theory (Balassa, 1961) posits that the removal of trade barriers and
the expansion of markets through EU accession should yield efficiency gains and spur pro-
ductivity growth. When accessing the larger common market, new member states were
expected to specialize according to comparative advantage and exploit economies of scale,
while exposure to competition and foreign investment would drive innovation and efficiency
in agriculture. Classical integration theory would predict a clear productivity boost via
these channels. In practice, however, the evidence is mixed. The modest magnitude of TFP
changes post-accession suggests that the theoretical gains from market integration, while
present, have been neither automatic nor uniform. Some acceding countries did capitalize
on EU membership to improve agricultural performance, but others saw only sluggish growth,
indicating that the mere fact of integration was insufficient to guarantee the expected produc-
tivity dividends (Jambor and Gorton, 2025, p. 14). This outcome implies that integration’s
benefits were conditional, as nations with more favorable circumstances or complementary
policies realized greater gains, whereas those hampered by structural rigidities or weaker
implementation reaped less advantage. The ideal of seamless resource reallocation and inno-
vation under a common market was complicated by on-the-ground realities such as limited
capacity to compete, slow adoption of new technologies, or the persistence of less efficient
producers.

9.2 Institutional Change Theory
Institutional Change Theory (North, 1990; Williamson, 2000) emphasizes the role of insti-
tutional quality, including secure property rights, rule of law, and stable policies, in shaping
economic performance. EU accession, according to this framework, serves as an external an-
chor that propels countries to establish and enforce “good” institutions conducive to growth.
The accession process required Central and Eastern European states to adopt the acquis
communautaire, overhaul legal frameworks, and strengthen governance in areas like compe-
tition policy, land tenure, and food safety. In theory, these reforms should reduce transaction
costs and uncertainty in agriculture, thereby encouraging investment and productivity im-
provements. For example, aligning with the Common Agricultural Policy (CAP) replaced



ad-hoc domestic interventions with a predictable policy framework, which in principle im-
proved farmers’ planning horizons and confidence to invest in modernizing their operations.
It was anticipated that more secure land ownership, better contract enforcement, and less
corruption in subsidy disbursement under EU standards would unleash latent productive
capacity in the countryside. Yet the modest and uneven productivity outcomes call into
question how fully this institutional dividend materialized. While countries that earnestly
implemented and internalized institutional reforms (for instance, strengthening land markets
and governance) often fared better, others saw limited returns, hinting that formal compli-
ance alone did not always translate into on-farm efficiency gains. In some new member
states, institutional changes remained superficial or were diluted in practice by lingering
informal obstacles and weak enforcement. Thus, the mixed results suggest that Institutional
Change Theory captures only part of the story: robust institutions are a necessary but not
sufficient condition for agricultural productivity growth, and the mere fact of EU-induced
reform did not guarantee an immediate payoff in every context. The credibility and efficacy
of reforms, and their interaction with local conditions, greatly influenced outcomes, a nuance
that a deterministic reading of the theory might overlook.

9.3 Structural Transformation Theory
Structural Transformation Theory (Lewis, 1954), would interpret EU membership as a cat-
alyst for shifting resources from traditional, low-productivity agriculture towards more ef-
ficient uses. Accession was expected to accelerate the reallocation of labor and capital:
surplus rural labor could migrate to higher-productivity jobs in Western Europe or urban
industries, farms would consolidate into larger units, and investment in mechanization would
increase, all contributing to higher agricultural TFP. In the idealized scenario, integration
into the EU’s economic orbit should have hastened the modernization of agrarian structures
in post-socialist countries, pushing them along a path of structural change seen historically in
advanced economies. The empirical record, however, reveals a more complicated reality. In
several CEE countries, deep-seated structural impediments limited the pace of agricultural
transformation. The persistence of fragmented landholdings and dualistic farm structures (a
few large commercial farms alongside a multitude of small subsistence plots) meant that ef-
ficiency gains from consolidation were slow to emerge. In theory, EU policies and funds were
meant to aid this transformation, yet in practice the Common Agricultural Policy sometimes
had ambiguous effects: while grants for rural development and modern equipment did facili-
tate progress in certain cases, the system of subsidies may also have inadvertently prolonged
the life of marginal farms, thus slowing the exit of underutilized resources. Moreover, demo-
graphic and social factors, such as an aging farming population and the social importance
of rural livelihoods – constrained labor mobility out of agriculture, even when EU labor
markets opened. The varied outcomes across countries show that structural transformation
in agriculture did not automatically follow from EU accession. Rather, it depended on com-
plementary national efforts. In the absence of supportive measures, the forces unleashed by
EU membership did not seem to be enough to swiftly overcome the legacies of decades of
misallocation.



9.4 Heterogeneity and Counteracting Forces
A salient theme emerging from the analysis is the heterogeneity of experiences among the
new member states. The findings align with observations in the broader literature that
EU accession produced only “modest convergence” in agricultural performance overall, with
some countries capitalizing on the opportunities of membership far more effectively than
others (Jambor and Gorton, 2025, p. 14). In contrast to the findings of this study, Jambor
and Gorton (2025) found that the Baltic states and Poland achieved the most robust post-
accession productivity improvements, whereas countries like Slovenia, Croatia, and Hungary
exhibited much slower gains (Jambor and Gorton, 2025, p. 14). Such divergence is consis-
tent with the notion of convergence clubs, the groups of countries moving at different speeds
toward the frontier. Explanations for these disparities point to the importance of context.
Initial conditions, such as the degree of market orientation in the 1990s, farm structure, and
human capital endowment, varied greatly across entrants and shaped their capacity to har-
ness EU membership. Pre-accession preparations and post-accession policies also mattered.
Those who invested in administrative capacity and sectoral reforms prior to joining, and who
continued to adapt policies afterward, tend to show better outcomes (Jambor and Gorton,
2025, p. 13). By contrast, where domestic governance was weaker or reforms remained
incomplete, EU funds and market access alone could not overcome structural deficiencies.
Additionally, opposing forces during the post-accession period likely blunted the impact of
integration in some cases. The timing of the 2004 - 2007 enlargements meant that not long
after accession, the global financial crisis of 2008 struck, causing economic turmoil that may
have suppressed agricultural investment and productivity improvements. Fluctuating world
commodity prices and trade disruptions also created headwinds for farmers, independent
of EU membership. The adjustment to EU standards and competition entailed short-term
costs with less efficient producers likely facing stress and increased burden due to compliance
with stringent EU regulations (e.g. on food safety and environmental standards). These fac-
tors, in combination, might help explain why the empirical record does not show a uniform
productivity boon from accession. The theoretical frameworks remain useful in identifying
potential channels of influence, but they require augmentation to account for these real-
world complexities. In retrospect, it becomes evident that EU accession was one significant
hurdle among many in the post-Communist agricultural evolution, and its ultimate effect
was modulated by several intervening variables.

9.5 Policy Implications for Ukraine
Ukraine stands to gain substantially from integration through access to the vast EU market,
eligibility for CAP subsidies and rural development funds, and the anchoring of institutional
reforms under the acquis. These benefits could, in principle, provide a framework for the
modernization of Ukrainian agriculture. However, as the Central and Eastern European ex-
perience demonstrates, such benefits are far from automatic. For Ukraine, EU membership
will only translate into productivity gains if accompanied by simultaneous domestic efforts
to address structural and institutional bottlenecks. A first priority is the consolidation and
efficient use of land. Decades of moratorium on land sales left Ukraine with fragmented
land markets and uncertain property rights. While this ban has been lifted, the process of



creating a transparent and dynamic land market is still underway. Ensuring that farmers
can buy, sell, and collateralize land will be crucial so that farm sizes can adjust to an efficient
scale and investment can flow into the sector.

Secondly, governance and institutional capacity must be strengthened. Accession will re-
quire complying with the EUs agricultural regulations, and the additional compliance costs
could initially undercut competitiveness (Halytsia and Nivievskyi, 2024, p. 4). To mitigate
this, Ukraine will need to bolster extension services, credit access, and training programs to
help producers upgrade to EU standards without undue hardship. Policies should aim to
compensate or assist sectors that face difficulties in the transition.

Thirdly, Ukraine should seek a tailored application of the CAP to its conditions. The blanket
application of EU agricultural schemes may not suit Ukraine’s scale and post-war situation.
Advocating for flexibility in CAP instruments, for example special support measures for
small farmers to invest in technology, or infrastructure projects to rebuild storage, logistics,
and irrigation destroyed during the war, will be vital. The sequencing of reconstruction
investments must complement the EU integration process. Rebuilding roads, silos, and
processing facilities in war-torn regions could enable Ukraine to actually leverage the market
access that EU membership offers.
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10 Appendix

Table 3: Donor Pool Countries and Inclusion Rationale
Country Reason for Inclusion
Armenia Post-Soviet, middle-income
Canada High-quality data, structural comparability
Kazakhstan Post-Soviet, grain-exporting
North Macedonia Post-socialist, EU-candidate
Paraguay Export-oriented agriculture
Turkey EU-candidate, large agri-sector
Uzbekistan Post-Soviet, land-intensive
Kyrgyzstan Post-Soviet, smallholder structure
Morocco CAP agreement, arid agriculture
Bosnia Post-socialist, non-EU
Albania Post-socialist, EU aspirant
Australia OECD, land-intensive farming
Belarus Post-Soviet, state-led structure
Tunisia North African, middle-income
Georgia Post-Soviet, transition economy
Tajikistan Post-Soviet, labor-intensive
Russia Large exporter, post-Soviet
Moldova Post-Soviet, smallholder farming
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