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Abstract

This paper presents a dynamic perspective on the processes of farm restructuring following farm acquisitions
by large-scale agroholdings in Ukraine. In particular, the paper employs a large dataset of farm-level data
and several quantitative techniques to explore how the acquired farms’ resource bases are integrated after
acquisitions and what outcomes an acquisition brings about for farm growth, profitability and productivity. In
general, acquisitions positively affect farm growth and productivity while agroholdings use various resource
allocation, resource redeployment and investment/divestment instruments for the post-acquisition integration
of farms. The variation in achieving profitable post-acquisition growth of farms is contingent upon a number
of farm pre-acquisition characteristics, strategic growth orientations and timing of acquisitions.
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1. Introduction

Over the past fifteen years, the development of agriculture in the former Soviet Union has been marked by
the rise of so-called agroholdings (Hermans et al., 2017), which are very large, horizontally, and frequently
vertically integrated farming entities that typically consist of a parent company that owns and hierarchically
manages numerous subsidiary commercial farms (Gagalyuk and Valentinov, 2019; Koester, 2005). In countries
such as Kazakhstan, Russia, and Ukraine, agroholdings are currently an important mode of organization of
agricultural production along with other types of commercial farming that include standalone non-agroholding
corporate farms and private, family or peasant farms! (Lerman et al., 2007).

Research points to the following factors that drive agroholding development: a growing global demand for
food (Hermans et al., 2017); inflows of external capital that led to growth via acquisitions of standalone
farms (Gagalyuk and Valentinov, 2019; Petrick et al., 2013); reduction of country-specific transaction
costs (Matyukha et al., 2015); and preferential public policies resulting from market power imbalances,
lobbying and political objectives of self-sufficiency and export orientation of the domestic agri-food
sectors (Gagalyuk et al., 2018). Some researchers suggest that agroholdings are able to improve their
performance and decrease transaction costs through investments in modern technology and economies
of size enabled by favorable access to external capital (Chaddad and Valentinov, 2017; Gagalyuk and
Valentinov, 2019). Other studies have found that agroholdings tend to be less profitable than standalone
farms (Balmann et al., 2013; Ostapchuk et al., 2019). However, a number of studies point to productivity
deficits, high transaction costs and financial risks in agroholdings (Epshtein et al., 2013; Gagalyuk, 2017,
Lapa et al., 2015).

Regardless of the mixed results, a key message of these studies is that agroholding farms do not seem to
be more profitable than non-agroholding farms in general and thus form and grow (rapidly) despite being
relatively inefficient. One of the potential reasons for inefficiencies in agroholdings is their rapid growth
through the acquisition of standalone corporate farms (Mamonova, 2015). Few studies have focused on the
outcomes of the acquisitive mode of growth in transition economies and agriculture, although this type of
growth is generally considered costly and debt-generating (Walther, 2014). Additionally, acquisitions often fail
due to poor integration of target firms (Capron and Mitchell, 1997; Karim and Capron, 2016; Steigenberger,
2017; Weber and Camerer, 2003). Within such a setting, the long-term viability and sustainability of firms
that grow primarily via acquisitions is questionable (Ramezani et al., 2002). Nevertheless, some of the
agroholdings have developed this way for more than 15 years.

In this context, previous empirical studies of agroholdings failed to give a detailed account of an ongoing
acquisitive activity of agroholdings that can provide an explanation of their efficiency deficits. Therefore,
it is important to determine: (1) the outcomes of acquisitions by agroholdings; (2) the process by which
agroholdings integrate acquired farms; and (3) the factors explaining the differences in achieving profitable
growth among the farms acquired by agroholdings. This study aims to fill these gaps by comparing how
agroholding-affiliated farms develop after an acquisition vis-a-vis their structurally similar counterparts,
i.e. non-agroholding farms. In particular, we explore the post-acquisition integration instruments that
agroholdings apply to farms and scrutinize the effects of acquisitions on the organic growth and performance
of acquired farms. Furthermore, we assess how agroholding-affiliated farms develop based on their strategic
post-acquisition growth orientations to understand which farms are able to grow profitably. We fulfill these
objectives by applying several estimation techniques, including regression analysis, factor analysis, nearest
neighbor matching and categorization techniques, to farm-level data of approximately 8,700 corporate farms
collected from 2005-2016 in Ukraine.

I Corporate farms currently include: joint stock companies, limited liability companies, partnerships, and agricultural cooperatives, while a private
farm is a synonym of a peasant farm (Lerman et al., 2007).
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The paper is structured as follows. First, we provide insights on our empirical context by describing the
development and role of agroholdings in Ukraine. Second, we elaborate theoretically on the issue of firm
growth and the process of post-acquisition integration of firms. Third, we provide information about the
dataset and methods used. Fourth, we present our results. Finally, we discuss our findings and conclude.

2. Development of agroholdings in Ukraine

The severe economic crisis at the end of the 1990s forced investors in transition economies to search for
diversification opportunities. In Ukraine, devaluation of the national currency led to the restriction of food
imports and enhanced competitiveness and profitability of local agriculture (Wandel, 2011). As a result,
agriculture has become an attractive niche for outside investors who recognized other benefits of the Ukrainian
farming sector, such as the fertile soils, favorable weather conditions, relatively cheap land and labor, and
ability to exploit economies of scale and scope (Gagalyuk, 2017). Subsequent inflows of external capital
resulted in the emergence and evolution of large-scale vertically and/or horizontally integrated business
groups, which are often referred to as agroholdings (Matyukha et al., 2015).

The institutional environment in Ukraine has been highly conducive to the development of agroholdings.
Particularly, agricultural policies that aim to facilitate farm incomes, i.e. preferential hectare-based taxes
and coupled subsidies, were among the main drivers of farm consolidation. Even today, some agroholdings
are among the main recipients of public support (cf. Gagalyuk, 2017: 262; Lapa et al., 2015).

Another factor driving agroholding proliferation is the more favorable access to external sources of capital
compared to other types of farms (Gagalyuk, 2017). Agroholdings are able to raise capital through low-
interest loans from local and international commercial banks, issuance of bonds and listings on international
stock markets and private equity funds (Balmann et al., 2013; Gagalyuk and Valentinov, 2019).

Additionally, Ukraine’s land reform process can be considered a driver of large-scale agriculture. During the
reform process, approximately 7 million rural inhabitants became owners of physical land plots and were
able to either establish their own farms or earn income from renting out their shares to corporate farms. At
the same time, the moratorium on buying and selling farmland was introduced in 2001 and has been in effect
until present. Along with prevailing smallholder land ownership, the moratorium on land sales promotes the
development of agroholdings in several ways. First, it restricts the growth of land rent prices and promotes
the accumulation of vast amounts of land, although only via lease agreements. Second, the absence of formal
land lease duration limitations (up to 2015) allowed for very long-term leases that led to a de facto absorption
of land in corporate equity (cf. Gagalyuk et al., 2018: 683).

The abovementioned factors allowed agroholdings to grow in terms of operation area and invest in modern
technologies and infrastructure, which enabled yield increases in both crop and livestock production (Deininger
and Byerlee, 2012). During the major period of land accumulation (2007-2013), agroholdings increased their
area 3.5 times to more than 6 million hectares, or 27% of the total farmland operated by corporate farms
(Figure 1). Today, agroholdings account for 29% of the farmland area, 59% of crop production and 44%
of animal production among corporate farms in Ukraine (or 20% of crop production and 29% of animal
production of all types of agricultural producers, including all types of farms and household producers)
(UCAB, 2019). A recent slowdown of agroholding expansion has been mainly attributable to the unrest in
the eastern part of the country and Russian annexation of Crimea (ibid).

In Ukraine, land can be accumulated via leases from individual landowners, i.e. rural inhabitants. However,
this approach is associated with high transaction costs related to searching for land lessors, the conclusion and
management of individual land lease contracts, and the consolidation of dispersed and small land plots (the
average size of a plot is 4.2 hectares per landowner, while the average size of a farm is approximately 2,000
hectares in Ukraine). Therefore, agroholdings engage actively in acquisitions, i.e. purchase of controlling
stakes in and land lease rights from standalone corporate farms that managed to consolidate at an earlier
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Figure 1. Land operated by agroholdings (UCAB, 2019).

stage of the land reform (Balmann et al., 2013). Although agroholding expansion rates are much lower now
than in the early 2010s, agricultural merger and acquisition (M&A) deals in Ukraine play a significant role
in the local market of corporate takeovers. According to the study by KPMG (2019), 5 out of the 10 largest
M&A deals in 2018 involved agriculture. Moreover, agriculture holds a leading position among the branches
of the Ukrainian economy by the number and value of M&A deals (ibid). In this context, it is surprising that
few studies on firm/farm growth have focused on the processes and outcomes of the acquisitive growth of
agroholdings.

3. Literature overview on merger and acquisition growth of firms and farms

3.1 Firm growth through mergers and acquisitions: pre-acquisition conditions, post-acquisition
integration and timing of acquisitions

The strategic management literature outlines two ‘standard’ modes of firm growth (Kim ef al., 2011). The
first mode is so-called organic growth, which involves growth via a firm’s own resources through internal
expansion or an increase in demand for the firm’s services and products (Kim et al., 2011; Penrose, 1995).
The second mode of growth is referred to as mergers and acquisitions (M&A)?2, which represents expansion
through the purchase (acquisition) of or unification (merger) with another firm (Palmer et al., 1993; Penrose,
1995).

A substantial part of existing M&A research deals with the outcomes of M&A for the firms involved in
this mode of growth. Generally, empirical research on the effects of M&A on firm development produces
mixed results. On the one hand, M&A serve as an instrument to access additional bundles of resources (or
productive sets), improve efficiency and productivity, increase market power, and achieve other positive
effects arising from the exploitation of synergies among the involved firms (Capron et al., 1998; Nelson
and Winter, 1982; Penrose, 1995; Vermeulen and Barkema, 2001). On the other hand, M&A may lead
to shrinkage of financial performance and R&D intensity, thus impelling firms to divest resources and
businesses (Hitt ez al., 1991).

Surprisingly, few studies have explicitly investigated the impact of M&A on a firm’s organic growth (McKelvie
and Wiklund, 2010). Instead, the major focus is on intermediary outcomes, such as firm productivity, financial
and innovation performance. Analyses of these effects are not unimportant, but they provide little insights
into how firms shape their ability to sustain post-acquisition organic growth, which is widely considered to
be characteristic of a self-sufficient firm and therefore represents a ‘healthier’ mode of growth (Davidsson
et al., 2009; Penrose, 1995).

2 Despite the difference between the terms ‘merger’ and ‘acquisition’, researchers frequently use them interchangeably (Penrose, 1995; Steigenberger,
2017). The word ‘merger’ is often used to relax the resistance of a target or society, although mergers constitute only about 3% of the total number
of M&A deals worldwide (Teerikangas and Very, 20006).
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One reason behind the variation in the post-acquisition development of firms is that the acquisition outcomes
may be a function of an interplay among several factors, including the pre-acquisition conditions of firms,
processes of post-acquisition firm integration, and timing of acquisitions (Capron, 1999; Capron et al., 1998;
Haspeslagh and Jemison, 1991; Shrivastava, 1986; Steigenberger, 2017). With regard to the pre-acquisition
conditions of firms, the literature suggests that acquisitions may often be driven by the so-called inefficiency
rationale (Balsvik and Haller, 2010), whereby acquirers choose to overtake low-performing targets, which
are less costly and more likely to offer greater opportunities for efficiency improvements (Haleblian et
al., 2009; Nguyen and Ollinger, 2006 ; Ostapchuk et al., in press). Alternatively, the acquiring firms may
select highly performing targets that have related efficiencies and therefore confer opportunities to achieve
synergetic effects and further efficiency enhancements (Balsvik and Haller, 2010).

From the resource-based theory perspective, post-acquisition integration (PAI) of acquired firms is ‘the
process that unfolds in the aftermath of the deal closure to reconfigure merging firms by redeploying, adding,
or divesting resources, lines of products or entire businesses, in order to achieve the expected combination
benefits’ (Bodner and Capron, 2018: 2). PAI reveals the extent to which an acquirer changes a target, and
a significant portion of success in acquisitions depends on proper PAI (Graebner et al., 2017). At the firm
level, PAI involves resource allocation to a preferred production line within an acquired firm; at the intra-
corporate level, it involves resource redeployment between an acquirer and a target; and at the external level,
it includes the purchase of resources from outside of the organization and/or divestment of resources or parts
of a business to third-party organizations (Bodner and Capron, 2018; Capron, 1999; Capron and Mitchell,
1997; Capron et al., 1998, 2001; Shrivastava, 1986; Steigenberger, 2017).

Finally, the timing of acquisitions refers to the phase of market/economy development. Harford (2005)
suggests that acquisitions tend to cluster in time, thus forming acquisition waves, especially in times when
the conditions of strategic factor (i.e. capital) markets are favorable. Competition for a target, desire to catch
up with market rivals, and need to demonstrate growth (e.g. to satisfy shareholders) drive the formation of
acquisition waves and pose a risk of target overvaluation (Rhodes-Kropf and Viswanathan, 2004). Therefore,
an acquiring firm is likely to have fewer resources for proper target integration and growth stimulation during
an acquisition wave than during periods outside of the wave.

3.2 Mergers and acquisitions in agriculture: growth and post-acquisition integration of farms

In contrast to the strategic management literature, agricultural economics and agribusiness studies have
largely ignored the topic of M&A. One reason for the scarcity of research on agricultural M&A is that
M&A processes in primary agriculture globally were infrequent until the emergence of agroholdings in
the early 2000s. As a result, the major focus of farm growth research has been on the organic growth mode
and its drivers. The implications of economies of size, total and partial factor productivities, transaction
costs, managerial capabilities, policy changes and many other factors for organic growth have been widely
addressed in various country contexts (Buduru and Brem, 2007; Byerlee and Deininger, 2013; Deininger et
al., 2018; Francksen et al., 2012; Hallam, 1991; Matyukha et al., 2015; Piet et al., 2012; Schroeter et al.,
2006). A number of studies have investigated the effects of farm size on growth by testing ‘Gibrat’s Law
of Proportionate Effects’, which proposes that proportionate changes in size are independent of the current
size and past history of a farm (Shapiro et al., 1987; Rizov and Mathijs, 2003; Weiss, 1999). However, none
of these studies have found support for this proposition.

A few notable exceptions of M&A studies published in agricultural economics journals represent quantitative
analyses of the M&A implications in the food processing industry (Ebneth and Theuvsen, 2007; Filippaios
and Rama, 2011; Herger ef al., 2008; Klimek and Hansen, 2017; Muehlfeld et al., 2011; Nguyen and Ollinger,
2009) and case studies of M&A in the primary agriculture sector (Chaddad and Boland, 2009; Lamprinakis
and Fulton, 2011; Tao and Xie, 2015; Wolfe et al., 2011). However, quantitative analyses of acquisitions and
their outcomes in primary agriculture are practically absent. Nevertheless, we believe that some insights into
this topic can be gained from up-to-date research on agroholdings, which is a farming organization wherein
acquisitions are the dominant mode of growth (Mamonova, 2015; Walther, 2014).

International Food and Agribusiness Management Review
Heruntergeladen von Brill.com@8/25/2023 06:55:08AM

619 via free access



Ostapchuk et al. Volume 24, Issue 4, 2021

In particular, studies on agroholdings demonstrate that the variation in the acquisition outcomes may
result from the initial conditions for acquisitions and differing approaches to the PAI of acquired farms by
agroholdings. Within this research stream, most existing studies involve performance comparisons between
agroholding-affiliated and standalone (non-agroholding) farms. For instance, early studies by Hockmann
et al. (2005) and Hockmann et al. (2007) showed that agroholding-affiliated farms in Russia lagged behind
other organizational forms in terms of economic efficiency. Subsequent studies by Hahlbrock and Hockmann
(2011, 2012) found that in Russia, agroholding-aftiliated farms were able to outperform standalone farms in
terms of total factor productivity due to the technological superiority of agroholdings. Along similar lines,
Epstein et al. (2013) reported that agroholding-affiliated farms in Russia demonstrated higher total factor
productivity than non-agroholding farms due to significant investments in modern technology. Similarly,
Balmann et al. (2013) found that agroholding-affiliated farms in Ukraine had higher production input use
intensities that enabled higher and faster growing yields than standalone farms. However, on average,
agroholding farms were not more profitable than standalone farms. Matyukha et a/. (2015) found only
minor differences between agroholding-affiliated farms and their standalone counterparts in Russia. Any
advantages of affiliated farms were associated with the agroholdings’ abilities to link individual production
units (i.e. individual affiliated farms), position themselves in local and regional markets and obtain benefits
associated with political lobbying activities. In contrast, Lapa et al. (2015) reported that despite the ability
to link numerous production units, Ukrainian agroholdings faced high transaction costs associated with the
need to coordinate these units. Some agroholdings also focused primarily on land consolidation and were
less concerned with efficiency improvements.

However, the above comparative analyses of agroholdings vis-a-vis standalone farms do not single out
the growth effects of acquisitions themselves and provide limited insights on the reasons for performance
differences caused by farm acquisitions, i.e. farm status change from standalone to agroholding-affiliated,
and instruments applied by agroholdings to integrate acquired farms after the acquisition event takes place.
Moreover, these analyses do not provide empirical explanations of the variations in farm restructuring,
performance and growth among the agroholding-affiliated farms, i.e. within the group of acquired farms.
Determining these factors is crucial for an in-depth understanding of the economic side of agroholding
expansion. Therefore, we refer to some findings of the above literature overview to provide a general
hypothesis on the potential outcomes of acquisitions for farm restructuring, performance and growth.

In particular, we expect that acquisitions will have significant positive effects on acquired farms’ productivity
and size growth and a less positive effect on profitability. Favorable access to financing allows agroholdings
to invest in more expensive and higher-quality production inputs than standalone farms. Investment in modern
technology results in higher productivity and sales as well as larger production costs. Agroholdings’ ability
to consolidate separate production units under one ‘umbrella’ helps to achieve economies of scale but is not
a sufficient factor for outperforming standalone farms in terms of profitability in the short run due to the
ongoing acquisition and post-acquisition processes in agroholdings.

Although the effects of acquisitions on farm performance and growth are positive, we expect them to vary
systematically due to differing pre-acquisition characteristics of the acquired farms and (the resulting) PAI
strategies adopted by agroholdings. Various PAI instruments may have different effects and payoff periods.
For example, agroholding can improve the efficiency of resource use by reallocating resources within an
acquired farm and achieve positive effects for both performance and growth in the short run. The divestment
of excess, outdated or noncore resources can be positive for scale efficiencies and profits but does not
necessarily and immediately lead to organic growth (Capron et al., 2001). Investment in fixed assets can
improve productivity and growth at the expense of short-term profits. In turn, investment in variable inputs
can bring about short-term positive effects resulting from the use of more productive and balanced seed
varieties, fertilizers and crop protection products. These effects can be subsequently enhanced over time, such
as through improvements in soil fertility (FiBL, 2016; Havlin and Heiniger, 2020). Therefore, we generally
hypothesize that the achievement of positive acquisition effects will show temporal variability.
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Moreover, the assumption that agroholdings acquire farms with different features implies the certain farm
characteristics are induced by factors unrelated to the farm type, such as access to resources (land and
financing), public policies, regional proximity to agroholdings’ operation areas and export infrastructure.
Specific farm endowments and inefficiencies will require different PAI strategies and adjustment costs, which
result in different effects of acquisitions. In addition, low-efficiency production is a general characteristic of
agriculture in Ukraine (Balmann et al., 2013); therefore, agroholdings’ acquisitions may often be motivated
by the ‘inefficiency rationale’ (Balsvik and Haller, 2010). Accordingly, we expect that pre-acquisition targets
exhibiting less efficiency and less growth will demonstrate higher growth and performance rates (at least
in the short run) after an acquisition. We further present the data and empirical strategy employed to verify
these hypotheses.

4. Data

We use a longitudinal dataset provided by the State Statistics Service of Ukraine (SSSU), and it consists
of approximately 105,000 observations for the years 2005-2016 with detailed farm-level accounting data.
Additionally, we use information on farms’ affiliation with agroholdings. The original data on farm agroholding
affiliations in 2011-2016 were obtained from the Association ‘Ukrainian Agribusiness Club’ (UCAB).3 We
then cross-checked and expanded this dataset with the information from the SPARK Interfax (Interfax, 2018)
and YouControl (YouControl, 2019) databases, which provide information from official public registers on
enterprise ownership and thus can be used to trace farm affiliations with agroholdings.

An important task in the course of data preparation was to define the acquired farms in our dataset. A farm
was considered to be acquired by an agroholding if it was operating before the acquisition and the ownership
rights to the farm were transferred to an agroholding mother company or an agroholding-affiliated farm. We
excluded from our analysis a number of farms whose ownership was unclear due to ambiguous information
provided in the UCAB database and official registers.* Additionally, we excluded farms that were newly
established by agroholdings.> Overall, the share of agroholding-affiliated farms ranged from 2% (2005) to
8% (2016) of the total number of observations in our sample (Table 1).

Within the timeframe of our dataset, i.e. from 2005 to 2016, we focused only on acquisitions that took place
from 2008 to 2015 for two reasons: first, we wanted to be able to identify whether a farm was acquired or
newly established by an existing agroholding; and second, we aimed to ensure efficient matching on the
farms’ pre-acquisition characteristics (see next section for more information on the methodology used).

Table 1 provides year-by-year frequencies of new agroholding affiliations in our dataset. In total, we identified
1,338 new agroholding affiliates in 2005-2016, of which 753 farms (or 56%) were acquired, i.e. there was
a transition of farm ownership.

5. Methods and model specification

Our empirical strategy encompasses two stages. First, to understand how acquired farms are integrated and
the outcomes associated with acquisitions, we apply the direct nearest neighbor matching (NNM) technique,
which allows us to compare acquired (treated) farms with structurally similar non-acquired (control) farms
and estimate the average treatment effects on the treated (ATET) (Abadie et al., 2004; Abadie and Imbens,
2006). Considering the scarcity of the research on M&A using production-level data that could be used

3 UCAB is the association of Ukrainian agroholdings, input suppliers, and service providers for agriculture. UCAB continuously updates information
on agroholding affiliation using reports of the Antimonopoly Committee of Ukraine, data from open sources as well as own surveys of agricultural
enterprises in Ukraine.

4 Petrick et al. (2012) faced the same issue in their study of Kazakh agroholdings.

5 The main reason for this exclusion is the absence of information on the source of resources of these farms. Therefore, we cannot confirm the
transfer of resources after an acquisition of a particular farm. Moreover, the distribution of an acquired farm’s resources among other agroholding-
affiliated farms or a merger of resources from several acquired farms under one legal entity significantly complicates or even makes it impossible
to identify the origin of the resources.
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Table 1. Frequencies of farm acquisitions by year, 2005-2016.

Year Total no. No. of agroholding Share of agro- No. of new agro- No. of identified Share of
of farms! subsidiaries holding subsidiaries holding affiliates acquisitions acquisitions
2005 8,520 164 1.9% 21 0 0%
2006 7,611 192 2.5% 31 19 61%
2007 8,287 184 2.2% 55 32 58%
2008 9,278 389 4.2% 87 45 52%
2009 9,249 441 4.8% 105 82 78%
2010 9,180 560 6.1% 154 102 66%
2011 9,538 680 7.1% 270 164 61%
2012 9,160 747 8.2% 241 106 44%
2013 9,105 747 8.2% 103 60 58%
2014 8,561 695 8.1% 14 7 50%
2015 8,501 671 7.9% 56 31 55%
2016 8,303 668 8.0% 201 1052 52%
Total 105,293 6,138 5.8% 1,338 753 56%

' Our dataset does not account for small family farms and private households. We believe that this does not bias our results since
agroholdings are not focused on such acquisitions.
2 The 2016 farm acquisitions are not included in the analysis because of a lack of observations on the post-acquisition effects.

to select relevant covariates for matching and determine the structure of the outcome variables, we run
two complementary analyses. We apply (1) multiple logistic regressions to identify factors that affect the
agroholding’s decision to acquire a particular farm. These factors are used during matching to ensure that
high-quality matches are obtained by satisfying the unconfoundedness assumption. We also apply a (2) factor
analysis with the aim of assigning available variables to the particular PAI instruments. In the second part,
we categorize acquired farms based on the post-acquisition growth of farm profits and size and examine
the pre-acquisition characteristics of the farms in given categories. We aim to identify agroholdings’ post-
acquisition growth strategies, particularly to reveal the PAI instruments and subsidiary farm types that deliver
profitable post-acquisition growth. The latter is especially important in light of the common belief that
strategies other than profitable growth may destroy firm value (Davidsson et al., 2009; Kogut and Zander,
1992). We adapt the method used by Davidsson et al. (2009) by categorizing the acquired farms using a
two-dimensional profit-size-growth matrix. Our approach is unique in categorizing individual ATET profit
and size-growth predictions.

5.1 Nearest neighbor matching model and variable specification

A number of recent studies on firm post-acquisition performance deploy matching methods (Arndt and
Mattes, 2010; Renneboog ef al., 2017; Stiebale and Trax, 2011). ‘Matching’ can be generally defined as
any method that aims to equate the distribution of covariates in the treated and control groups so that a
comparison of the groups’ outcomes is not confounded by the measured and balanced covariates (Stuart,
2010). Using suitable covariates, the matching methods are characterized by high efficiency and reliability of
the treatment effects (impacts) because several key sources of bias are avoided (i.e. selection, simultaneity and
misspecification biases) (Dehejia and Wahba, 1999, 2002; Glazerman et al., 2003). However, the application
of parametric methods, such as difference-in-difference (DiD), to matched samples of panel data may also
represent a possible alternative approach. An attractive property of DiD is that it relaxes the assumption
of selection only on observed characteristics (Khandker et al., 2010). However, given our consideration of
different farm acquisition stages in Ukrainian agriculture, the notion that the selection bias stemming from
unobserved characteristics is time-invariant seems implausible. Another disadvantage of the DiD approach
is its parametric specification, which imposes constraints on the functional form of the treatment model as
well as assumptions about the distribution of the error term (Khandker et al., 2010). Moreover, to use the
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DiD approach, the parallel pre-treatment trend assumption must be satisfied while it ignores the differences
in pre-treatment levels between treated and control groups. Therefore, this approach addresses selection bias
less efficiently. Researchers combine DiD with matching to address this issue, although recent evidence
suggests that matching may reduce the bias but not fully eliminate it (Lindner and McConnell, 2018). The
objective of our study is to explore the acquisition effect on several outcome variables and subgroups of
observations; thus, displaying all covariates for the parameters would introduce certain challenges when
presenting the results. Thus, a matching method represents a more suitable approach for our study.

Several methods are available for performing matching. Given the structure of our data, which includes many
more control farms than treated farms (Table 1), and the interest in estimating ATET, we follow Stuart’s (2010)
recommendation to apply direct (k:1) nearest neighbor matching without replacement instead of a propensity
score-based matching approach.® Nearest neighbor matching represents a simple and high-performance
approach (Stuart, 2010: 19). The direct NNM method matches each observation directly by pairing them
using a weighted function of selected covariates based on the proximity of values (closest match). Direct
NNM requires fewer functional form assumptions and thus suffers less from potential misspecification than
parametric regression-based or propensity score-based matching approaches (Imbens and Wooldridge, 2009).”

However, this method requires a large number of observations and structural covariates with sufficient
variance in both the treatment and control groups used for observation pairing. Our dataset satisfies both
requirements (Tables S2 and S3). Additionally, we tested the performance of our NNM procedures by
assessing the covariate balance via standardized mean differences (SMDs) and using the overlap test. The
results of these tests show the accuracy of NNM matching (Tables S6-S9).

The treated farms in our case are those acquired by agroholdings, while the control group includes non-
acquired non-agroholding farms. The model identifies structurally similar farms from both groups based on
the set of pre-acquisition characteristics and estimates the average differences in outcome variables between
these farms in the post-acquisition years ranging from t+1 (one year after an acquisition) to t+7 (seven
years after an acquisition). Analysis of the PAI instruments and outcomes year-by-year allows us to address
the criticism in firm growth research on the use of static models (Davidsson et al., 2009). Our models are
calculated for the entire period, i.e. for the acquisitions made from 2008-2015, as well as for the different
acquisition stages, i.e. pre-wave period (2008-2009), within-wave period (2010-2012), and post-wave period
(2013-2015), to control for the effects of acquisition target overvaluation (Rhodes-Kropf and Viswanathan,
2004). Additionally, we capture the differences among farms with crop and animal production specializations.

m Covariates

Covariates in NNM are used to ensure quality matches in terms of pre-treatment characteristics of observations
to satisfy the strong ignorability assumption (Rosenbaum and Rubin, 1983). Previous research suggests that
the process of acquisition target selection is not random (Ostapchuk ez al., 2021; Salis, 2008). Therefore,
the PAI model should contain structural variables (covariates) that affect the probability of being treated.
The regressions presented in Table S4 identified the following statistically significant predictors of farm
acquisitions: farm production value, land area, specialization, input use intensities (material costs, capital,
services and labor), overheads, land rent, productivity (crop production per hectare and milk production per
cow), legal form and operation region. We use these variables as covariates for NNM.

6 In the case of matching without replacement, the controls are used as matches only for one treated object; thus, the controls remain independent.
The k:1 ratio matching is based on the ratio of the control to treated observations. Stuart (2010) argues that a 1:1 matching involves the lowest bias
but increases the variance and thus reduces the explanatory power of the model. We follow the general recommendation of four controls to one
treated object (Abadie and Imbens, 2002, 2011; Abadie et al., 2004; Klepac and Hampel, 2017).

7 In the case of propensity score matching (weighting), the weights come directly from the estimated propensity score model and, therefore, are
more sensitive to its correct specification (Greifer, 2020).
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m Qutcome (dependent) variables

Our NNM models account for two groups of dependent variables: (1) PAI instruments represented by
changes in cost structures of acquired farms and thus reflecting the intensity of acquired farms’ integration
into agroholdings; and (2) organic growth and performance of farms after an acquisition.

Despite a large number of studies on the PAI of firms, the operationalization of PAI instruments in the
context of agriculture is a challenging task due to the scarcity of research on this issue. Therefore, we assign
specific variables to particular PAI instruments based on the previous literature on firm PAI as well as factor
analyses applied to our data and reported in Table S5. The available data can be used to operationalize PAI
within three major groups of post-acquisition resource integration instruments: (1) resource allocation
(recombination), which represents the allocation of resources to a specific production line within an acquired
farm; (2) investment/divestment, which indicates the extent to which agroholding changes the resource
base of an acquired farm using sources external to the agroholding; and (3) redeployment of resources
between an acquirer and a target within the agroholding structure. The results of our factor analysis also
suggest differentiating between investment/divestment activities based on the type of resources. Namely,
we distinguish between investment in or divestment of the variable inputs, fixed assets, labor and services.

We also compare acquired and non-acquired farms along several performance measures. These measures
include changes in profits, partial factor productivities and crop and animal productivity (yields).

Despite the ongoing debate in the literature on the operationalization of firm organic growth, there is broad
consensus that sales volume is an appropriate measure of firm size (Coad, 2009; Delmar, 1997; Shepherd
and Wiklund, 2009; Sumner, 2014).8 Therefore, we use the absolute change in sales volume to measure the
organic growth rate of a farm.

The operationalization, grouping and description of the variables are presented in Table S1, while descriptive
statistics are provided in Tables S2 and S3.

5.2 Post-acquisition profit/growth categorization

To identify the characteristics of profitably growing farms, we apply a post-acquisition farm categorization
based on Davidsson et al. (2009), who grouped a sample of firms into five categories based on firms belonging
to a particular profit and growth quartile and accounted for the firms that exited from the sample. Furthermore,
they estimated the rates of firm transition between the groups during a 3-year period. We extend this approach
in several ways. First, we adapt it to the context of PAI by using post-acquisition profit and size growth,
i.e. our ATET results, for the grouping of farms. Second, similar to the original method, we estimate the
profit and size growth quartiles that the acquired farms belong to, although we do this only for the sample
of'acquired farms. Third, we use an additional category compared to Davidsson et al. (2009) to account for
extensively growing farms in the post-acquisition period. Additionally, a category of farms includes those
that dropped out from our sample due to liquidation shortly after an acquisition (Figure 2). In most cases,
however, these farms did not exit the farming activity physically since the agroholdings merged them with
other farms within agroholdings’ structures. Thus, these farms were liquidated only as a legal entity and we
can trace their development before and after an acquisition.

The acquisitions with low profit growth (first and second quartiles) and low size growth (first and second
quartiles) are considered to have a ‘low effect’. Those with high profit growth (third and fourth quartiles)
and low size growth are ‘profit growth-oriented acquisitions’, while those with low-profit and high-size
growth are ‘size growth-oriented acquisitions’. The farms that manage to show high growth in terms of

8 Farms may have different sales strategies: some prefer immediate postharvest sales while others keep produced goods longer based on an expectation
of higher prices. As a result, annual sales may not represent the full size of a farm. Therefore, we estimate production values in fixed prices for the
year 2005, which corresponds to deflated sales for a marketing year. We use the terms ‘production value’ and ‘sales’ interchangeably.
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Profit margin growth ATET
Quartiles Drop-outs
1 2 3 4
1 Group 1 Group 2
‘Low effect acquisitions’ ‘Profit growth-oriented acquisitions’
Production 2 . Group 7
size growth Group 3 Merged or
‘Medium effect acquisitions’ liquidated
ATET N
3 farms
Group 4 Group 5
4 ‘Size growth-oriented acquisitions’ “Star effect acquisition’
Extremes Group 6 ‘Extensive size growth acquisitions’

Figure 2. Categorization schema of farms based on post-acquisition profit and size growth (Davidsson et
al., 2009). ATET = average treatment effects on the treated.

both profit and size growth are called ‘star effect acquisitions’. There are also groups of farms with medium
outcomes (i.e. ‘medium effect acquisitions’) and ‘merged or liquidated farms’. We additionally identify
the farms that show substantial growth in land area for operations after an acquisition (i.e. ‘extensive size
growth acquisitions”).? It is important to distinguish between the effects stemming from extensification and
the effects caused by the improvement of acquired farms’ operations.

The variables for the categorization (except the pre-acquisition characteristics) were constructed as the
ratio of individually (farm-level) predicted ATETs to the absolute value of the respective variable in period
t-1, i.e. the year preceding an acquisition. This process enables us to simultaneously interpret the obtained
values for both the ‘within’ and ‘between’ modes of farm changes. The ‘within’ mode concerns the growth
or decline of a particular indicator on an acquired farm. If the value of an indicator is greater than 1, then it
denotes growth; and if it is lower than one, then it denotes decline. The ‘between’ mode indicates whether
the change in a particular indicator on an acquired farm is positive or negative, i.e. whether an indicator
is greater or lower than zero, respectively, relative to the change in a respective indicator of a structurally
similar non-acquired farms. For relative variables, such as profit margin, the absolute change of an indicator
through the period from t-1 to a specific year was used. These variables are labeled with an asterisk (*) in
the results tables.

Furthermore, we estimate the median values!? of the farm pre-acquisition characteristics, the rates of PAI
instruments use, and the implications for growth and performance for each farm group in different post-
acquisition time periods (i.e. t+1, t+3, and t+5). The statistical significance of the differences between the
groups was tested using the Kruskal-Wallis equality-of-populations rank test (Kruskal and Wallis, 1952).
Finally, we analyze the extent to which farms transition between the groups in different time periods. The
estimations were carried out using Stata 16.0 statistical software (StataCorp LLC, College Station, TX, USA).

9 We consider a farm as extensively growing if its operation area increased after an acquisition by the factor of 2.5. This point was identified using
histogram analysis.
10 Median is preferred over mean due to its ability to minimize the effect of potential outliers.
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6. Results

6.1 Post-acquisition integration in Ukrainian agroholdings using nearest neighbor matching
m Resource allocation

Our findings suggest that the acquired farms allocate resources toward crop production (as opposed to animal
production) more actively than the non-acquired farms (Table S10). Although the majority of the acquired
farms were initially crop-specialized, the share of crop production among the total production increases on
average by 4 percentage points (p.p.) in t+1 and by 2 p.p. more in the later periods. Additionally, the changes
in the structure of production were discernible based on the higher growth rate of the share of cash crops and
higher growth rate of the share of milk production in animal production. This finding holds for the farms
acquired in the pre-acquisition-wave period. There were also noticeable positive changes with regard to
the ratio of harvested arable land to total arable land. Newly acquired farms operate 9 to 29% more of their
available arable land in t+1, indicating a return of earlier unused farmland into operation.

m [nvestment/divestment

We distinguish between investment in or divestment of variable inputs, fixed assets, labor and services.
Variable inputs show statistically significant long-lasting growth in crop production only after pre-wave
acquisitions. In turn, the estimation based on the whole sample indicates a higher cost of fertilizers only
during t+1 and higher costs of seeds only during t+2 and t+3. Post-acquisition development of variable
inputs in animal production (operationalized by material costs and feedstuff costs) shows mainly statistically
insignificant changes.

We find evidence of different PAI strategies regarding fixed assets in crop production depending on the
timing of acquisitions. Particularly, the farms acquired in the pre-wave period experience higher investments
in fixed assets during early post-acquisition years (up to t+2). The acquisitions made during the acquisition
wave demonstrate an increasing divestment of fixed assets, while the difference between acquired and non-
acquired farms is not statistically significant in the post-wave period. The land area of the acquired farms
tends to expand shortly after the acquisitions made before and after the acquisition wave, while the farms
acquired during the wave expand their land area first after three years. Additionally, we observe higher use
of labor by the farms acquired before the wave. In contrast, the farms acquired during the wave tend to divest
labor. The difference between acquired and non-acquired farms in the post-wave period is insignificant. The
results regarding investment in or divestment of fixed assets and labor in animal production are inconclusive.

The acquired farms demonstrate statistically significant growth in the use of third-party services. In particular,
we observe a higher intensity of third-party service use in crop production (Figure 3A). The difference
between acquired and non-acquired farms becomes significant already in t+1 and remains throughout the
period of analysis. The differences between acquired and non-acquired farms in the use of such services in
animal production are lower than in crop production and statistically significant up to t+4. In view of the
divestment of fixed assets, especially by farms acquired during the acquisition wave, agroholdings may
prefer to outsource some costly services, e.g. harvesting or fodder storage, or substitute costly investments
in fixed assets with services, such as leasing machinery and equipment at the farm level.

Additionally, we found significantly higher growth of overhead costs (sales, general and administrative
(SG&A) costs) on acquired farms in crop production, while the difference between acquired and non-
acquired farms in animal production was statistically insignificant. Higher SG&A costs on acquired farms
in crop production appear to be statistically significant mainly during the year after an acquisition and are
of a long-lasting nature (Figure 3B). The initial growth and subsequent decline of this indicator points to
the existence of adjustment costs related to the adaptation of farm infrastructure and management systems
in the process of integration.
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Figure 3. Post-acquisition development of third-party services (A) and sales, general and administrative costs
(B) in crop production, 1000 UAH. Black dashes represent average treatment effects on the treated and grey
bars represent 95% confidence intervals. Estimations were carried out for the whole sample, i.e. acquisitions
made during 2008-2015. The official exchange rate as of the end of 2005 was USD 1 = UAH 5.05.

m Resource redeployment

We found no statistically significant differences between acquired and non-acquired farms in worker salaries
in either crop or animal production. However, agroholdings are likely to motivate landowners by increasing
land rent payments the next year after an acquisition. Land rent payments increase on average by UAH 20-
25 per hectare (in 2005 deflated prices), which corresponds to 16-24% of the weighted average land rent
payment in the pre-wave period or 11-19% during the acquisition wave. Differences in land rent payments
between acquired and non-acquired farms develop fluctuations as well. The decreasing difference in the
middle of the post-acquisition period suggests that the non-acquired farms first tend to adjust and pay the
same high rents as the acquired farms, while the difference tends to increase again in later post-acquisition
periods. This finding suggests that agroholdings may take the role of price leaders in land rental markets
(Graubner et al., 2021), although they cannot afford to pay the highest possible land rents during the entire
post-acquisition period due to the high costs of acquisitions themselves.

Generally, the results show that acquired farms undergo a profound PAI process. However, the PAI strategies
are adjusted in relation to the acquisition wave to make farm integration less costly. These adjustments are
reflected in acquired farms’ greater resource allocation toward cash crop production, smaller differences
from non-acquired farms regarding investments in variable inputs, divestment of fixed assets and labor and
substitution with growing third-party services as well as less intensive land accumulation.

6.2 Acquisition outcomes. profits, performance and organic growth

Farm-level profits in crop production (measured both in absolute and normalized terms) generally show
positive dynamics starting from t+1 or t+2 after an acquisition. In early post-acquisition years, the farms
acquired during the acquisition wave demonstrate lower profits than non-acquired farms. However, in t+3
and t+4, they start outperforming the farms overtaken before and after the acquisition wave. The development
of absolute values of farm profits in animal production is rather inconclusive, while profit margins show
statistically significantly higher growth only for the farms acquired before the acquisition wave.

Acquired farms are more likely to demonstrate higher productivity than non-acquired farms. In particular,
crop production per hectare and per employee is statistically significantly higher than that on non-acquired
farms. Capital productivity in both animal and crop production is statistically significantly higher only for the
farms overtaken during the acquisition wave. The other performance measures returned mainly statistically
insignificant differences. Generally, partial productivities and yields are higher on the farms acquired during
the acquisition wave.

Finally, acquisitions positively affect the post-acquisition organic growth of acquired farms (Figure 4).
However, the differences between acquired and non-acquired farms are on average 3-4 times lower in the
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Figure 4. Post-acquisition organic growth, in million UAH. (A) total production, (B) crop production and (C)
animal production. Black dashes represent average treatment effects on the treated and grey bars represent
95% confidence intervals. Estimations were carried out for the whole sample, i.e. acquisitions made during
2008-2015.

case of acquisition-wave takeovers. Crop production is the major driver of organic growth at the farm level.
Growth in crop production is observed starting from t+1 and shows an ascending dynamic. Insignificant
differences between acquired and non-acquired farms with regard to total production growth on the farms
overtaken after the acquisition wave result from simultaneous growth in crop production and decline in
animal production.

6.3 Post-acquisition profit/growth categorization

In accordance with our categorization approach described in the methods section, we present below the
interpretation of the estimations regarding the variables that operationalize the farms’ pre-acquisition
characteristics, PAI instruments and post-acquisition outcomes. The tables with the estimation results are
presented in the supplementary materials (Tables S11-S13) due to their extensiveness. The medians are
calculated for all seven groups; however, we focus on the interpretation of the most distinct categories,
including ‘low effect’, ‘star effect’ and ‘extensive size growth’ acquisitions as well as the farms that were
‘merged or liquidated’ after an acquisition.

According to Table S11, ‘star effect acquisitions’ (group 5) include farms that are of average size compared
to other acquired farms and have a comparatively low share of crop production, low crop productivity, low
land rent price, moderate use of inputs and third-party services, low depreciation and close-to-zero profit
margins before acquisitions. To achieve a ‘star effect’, agroholdings perform a rapid integration of acquired
farms using a combination of instruments. In particular, the PAI of the ‘star effect’ farms involve greater
resource allocation toward crop production through putting more available land into operation. The ‘star
effect’ is also achieved through investments in variable inputs, thus increasing material costs and capital
and labor divestments with simultaneous growth in the use of third-party services (Table S12). Interestingly,
the development of material costs, land area and labor demonstrate an inverted U-shaped form with a peak
in t+3. A similar development takes place with regard to productivity, profits and organic growth, with
these indicators growing by t+3 and decreasing afterwards (Table S13). Although the growth rates of these
outcome variables in t+5 are lower than those in t+3, the farms in the ‘star effect’ group still show highly
positive acquisition outcomes in t+5.

The ‘extensive size growth’ farms (group 6) have similar pre-acquisition features as the ‘star effect’ acquisitions
and are characterized by low crop productivity, substantial animal production shares, low land rent price,
moderate input and third-party service use, low depreciation and close-to-zero profit margins. However,
compared with the ‘star effect’ group, the farms of the ‘extensive size growth’ group were small, with a
median value of total production of UAH 0.971 million and a median value of land of 979 ha (Table S11).
Most likely, the small size is the reason why these farms experienced a significant expansion of land area
since agroholdings directed their efforts to reach a minimum efficiency scale of acquired farms. Accordingly,
we observe high different cost type growth (Table S12), enormous organic growth and moderate but positive
profit and productivity development (Table S13) in this group of farms.
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‘Merged or liquidated’ farms are of medium size based on the production value but small in terms of land
area. They are highly productive, show specialized crop production and are characterized by high land rent
payments, a high third-party service share and low but positive profit margins (Table S11). In the course of
PALI, this group of farms experienced some labor divestment in t+1 while its use of other resources changed
insignificantly.

Finally, the ‘low effect’” acquired farms were already large, productive and profitable before an acquisition
(Table S11). Their integration (Table S12) involved divestment of land and cutting of production costs, such
as materials and labor as well as substitution of services for capital (depreciation). At the same time, the ‘low
effect’ group paid increasingly higher land rents. However, the post-acquisition outcomes for this group of
farms were rather negative, and they experienced reductions in size, productivity and profitability (Table S13).

In addition to post-acquisition profit/growth categorization, we also generated transition matrixes to assess
how farms move between the groups in periods t+3 and t+5 (Table 2). The results suggest that one-third of
farms with the ‘star effect’ after an acquisition retained their status in period t+5. Alternatively, the ‘star-
effect’ farms transition to the ‘profit growth-oriented’, ‘medium effect’ or ‘size growth-oriented’ groups but
not to the ‘low effect’ group. Similarly, the ‘low effect’ acquisitions in t+3 are unlikely to become the ‘star
effect’” acquisitions by t+5. Rather, they tend to move to the ‘merged or liquidated’ or ‘medium effect’ groups.

Moreover, we observe that the ‘profit growth-oriented’ farms are more likely to retain their positions while
the ‘medium effect’ and ‘size growth-oriented’ farms have a high risk of ending up in the ‘low effect’ group.

7. Discussion and conclusions

The empirical literature on the scope of the firm and its performance implications has paid little attention to
the processes of M&A in the sector of primary agriculture. Such work is particularly applicable to agriculture
in post-Soviet transition economies, where the implications of ongoing farm consolidation and integration
by so-called agroholdings remain underresearched. We address this gap by examining the processes and
outcomes of farm acquisitions by Ukrainian agroholdings from a dynamic perspective.

Generally, our results demonstrate that acquisition by an agroholding has a positive effect on farm growth,
profitability and productivity. However, the variation in this effect is subject to the magnitude of the use
of specific PAI instruments, which in turn depends on factors that include acquisition timing and farm pre-
acquisition characteristics.

Table 2. Number of farms that transition between groups in t+3 and t+5.

Group in t+5
1- 2- 3- 4 - 5- (= 7 -
‘low effect’ ‘profit growth- ‘medium ‘size-growth ‘star effect’” ‘extensive ‘merged or
oriented’ effect’ oriented’ size growth’ liquidated’
w |1 12 7 10 4 2 2 11
T2 2 23 5 0 2 1 6
213 13 3 25 6 6 2 7
54 12 0 8 16 4 5 4
5|5 1 8 10 9 17 2 2
6 0 1 0 3 1 11 1
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Regarding acquisition timing, our results are consistent with existing predictions (Harford, 2005; Rhodes-
Kropf and Viswanathan, 2004) and show that farm takeovers made during the acquisition wave may have
some negative welfare effects in the short run. Acquired farms experience nonrecoverable divestments of labor
and fixed assets, but they grow in terms of land area (although with some delay). Moreover, this development
underscores that size expansion through farmland accumulation should be prioritized during the acquisition
wave. Our results partly prove this by demonstrating that agroholdings try to secure the acquired land by
paying higher land rents than non-agroholding farms, even during the acquisition wave. In addition to slow
gradual lease-based land accumulation enabled by existing policies, such as the moratorium on farmland
sales and absence of restrictions on land leases durations, we believe that these policies also incentivize rapid
farm consolidation-oriented growth and acquisition waves by agroholdings. According to the transaction
cost economics, in farm asset portfolios, it is much more efficient to purchase a whole farm for which the
land rent contracts have been concluded than to individually conclude land rent contracts with thousands
of smallholder landowners. This argument extends M&A desperation theory (Kim et al., 2011) by showing
that an institutional environment can make firms depend on growth via acquisitions.

Regarding the effects of farm pre-acquisition characteristics, we observe that major improvements on
acquired farms are due to significant inefficiencies that existed on those farms prior to an acquisition. The
lowest growth ‘low effect’ farms in our sample are the farms that were large, productive and profitable
prior to being acquired. In turn, the highest-growth farms in terms of both size and profits were relatively
small, unproductive and slightly profitable before an acquisition. The strategies that agroholdings use to
enhance the growth of such farms include greater emphasis on crop production, heavy intensification and
increased crop production productivity by improving the storage infrastructure (increase in SG&A costs)
and expanding the land in operation to achieve a ‘minimum efficiency scale’ (Juvanci¢, 2005). Interestingly,
the latter can be achieved in two ways. First, agroholdings can start recultivating the previously unused land
available on acquired farms because they possess the necessary resources to farm larger areas (Meyfroidt
et al., 2016). Second, as our results suggest, agroholdings make use of productive and large ‘low effect’
farms by merging them with non-productive and small farms to establish consolidated farming complexes
of a more efficient scale.

To summarize, the process of PAI in agroholdings is primarily driven by the need to deal with existing
inefficiencies on acquired farms and thus is subject to those inefficiencies. Regarding the effect of acquisition
timing on the type of PAI instruments used, it is evident that: (1) major resource redeployment takes place
in t+1 while agroholdings subsequently only tend to maintain the level of resources redeployed in t+1; (2)
resource allocation takes place in early post-acquisition years before, during and after the acquisition wave;
(3) greater investment in variable inputs is typical of pre-wave acquisitions while investment in infrastructure
(SG&A costs) occurs generally throughout the whole period of acquisitions; and (4) divestment (of labor
and fixed assets) occurs at early post-acquisition stages for the farms acquired during the wave and less so
for the farms acquired before the wave.

The above changes occur predominantly with respect to crop production. As our findings indicate, the use
of PAI instruments is significantly less pronounced in animal production. Being simultaneously labor and
capital intensive, animal production offers little opportunity for rapid returns. In particular, this holds under
the circumstances of highly elastic demand and squeezed prices on domestic markets as well as frequent
import restrictions from major trade partners, primarily the Eurasian Economic Community (Liefert and
Liefert, 2015). Therefore, the agroholdings that acquire farms with mixed crop-animal specialization involve
the gradual reorientation of the specialization of newly acquired farms toward more crop production. This
finding is consistent with the notion of the diversification strategy for declining industries described by Anand
and Singh (1997), who postulate that diversifying out of such industries involves the transfer of resources
and capabilities to alternative markets.
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Finally, in line with the conclusions of Davidsson et al. (2009) and Hitt et al. (1991), our results show that
sustainable growth requires securing sufficient profitability. On the farm level, the initially profit-oriented
farms are more capable of sustaining organic growth in the long run after an acquisition than the farms
that prioritize size expansion. We extend this vision by showing that such sustainably growing farms also
use a broader scope of PAI instruments, including resource allocation, investment in variable inputs and
redeployment of resources from an acquirer to a target.

One limitation of our study is that it does not directly inquire about the role of particular PAI instruments or
their combinations or a particular strategic growth orientation (i.e. profitable or size growth) in achieving
successful and sustainable post-acquisition outcomes. We perceive this gap as an avenue for future research
that can be addressed by applying different regression techniques to our data. The contribution of the present
study is the dynamic perspective applied to farm-level post-acquisition processes and outcomes in the context
of a transition economy. Our study also provides useful insights into sector- and time-specific farm growth
strategies by distinguishing between animal and crop production as well as by considering acquisition timing.
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