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Abstract

Large-scale agricultural investments are often pursued as pro-poor investments by governments
in developing countries. However, empirical literature on the impact of these investments on
welfare and livelihoods of local communities has reported mixed results. We undertook a meta-
analysis based on estimates of 37 primary studies to understand the overall impact of these
investments on local communities. We find that expansion of large-scale land investments leads
to a favorable impact on welfare and livelihoods of local communities (with mean effect size of
0.043). However, the sub-group analysis shows that the average impact is heterogeneous across
groups. We discussed the source of these heterogeneity, the impact pathways and publication bias
in the primary studies. The smaller mean effect size and the heterogeneous effects across host
countries indicates that much remains to be done in the implementation of regulatory and guiding
frameworks of large-scale land investments promulgated with an aim to respect tenure rights,
livelihoods and resources so that these investments benefit the local community.

Keywords: Large scale agricultural investments, welfare, livelihood, local communities, meta-
analysis



1. Introduction

Agricultural production in most developing countries has remained low amid a substantial
potential for growth. Exploiting this potential has been promoted to reduce poverty in rural areas
where most the world’s poorest people live (FAO, 2012; World Bank, 2008). As this requires huge

resources - investment in fertilizer, improved seeds, and infrastructures (roads, markets),
governments promote an agricultural program through engaging the private sectors through
largescale land investment programs with incentive packages, including tax breaks and provision
of loan. This has coincided with boom in global commodity and food prices, resulting in higher

demand for land for food production (Borras Jr & Franco, 2012; Deininger, 2011; Edelman et al.,

2013). Consequently, in the last couple of decades, large scale agricultural investments (LSAIS)
have increased dramatically. According to the database of the Land Matrix , since the early 2000,
more than 65 million hectares of agricultural land through more than 2200 concluded deals have
changed hands from local communities to private and public land investors. Africa (697 concluded
deals) and Asia (679 concluded deals), respectively, are top two targeted regions by land investors

(Land Matrix, 2023). The overall goal of most of the land investment programs is often to reduce

poverty, ensure food security, improve livelihoods, and enhance agricultural export by increasing
agricultural production through bringing land under other uses (e.g., forest) or smallholder farming
system. Do agricultural large-scale land investment programs keep their promise, in relation to
reducing poverty and improve livelihoods?

Answering this question has attracted a balanced debate in the literature. On the one hand,
studies show that LSAIs provide an opportunity to eliminate poverty in the target countries by
increasing (i) agricultural productivity through spillovers in terms of access to better technologies,

access to input markets, and resilience to shocks (Ali et al., 2019); (ii) employment opportunities

to the rural poor and lowering local prices and improving the access to food at a local level
(Baumgartner et al., 2015; Cotula et al., 2014; Deininger & Byerlee, 2011), and (iii) increasing

revenue and modernize the agriculture sector (Cotula, 2009). On the other hand, studies also

indicate that LSAIs result in adverse impacts to the welfare and livelihoods of local communities

in three ways. First, governments and investors overlook local communities' land values and make

1 Land matrix is the most comprehensive and the most used database on land deals (available at www.landmatrix.org).
However, land deals reported in the land Matrix data set are biased downwards due to under reporting of deals by host
countries. Thus, the figures indicate the extreme lower bound (Lay et al., 2021).



decisions without adequately factoring in the value (Nolte & VV&h, 2015). Second, the investments

tend to concentrate on accessible, productive, and densely populated areas than idle and remote

areas (Messerli et al., 2014), competing over land with small holders (Lay et al., 2021). Third, the

investments often alienate local communities from land rights without providing appropriate

compensations (Deininger & Xia, 2016), and cause displacements (Lay et al., 2021), resulting in

loss of livelihoods (Nkansah-Dwamena, 2021), gender discrimination (Hajjar et al., 2020) and
decline in income (Shete & Rutten, 2015).

Nonetheless, the empirical research on the impact of LSAIs has remained inconclusive as yet.
In view of evidence synthesis at large, we find no quantitative meta-analytic study that evaluates
the overall impact of LSAIs on local communities’ welfare and livelihoods although a few
qualitative systematic reviews are present (Borras et al., 2022; Cochrane & Legault, 2020; Hufe &
Heuermann, 2017; Jung, 2018; Rasva & Jurgenson, 2022; Yang & He, 2021), which took a specific

thematic or geographic focus. Based on the review of 28 studies on the failed large-scale land
investments, Borras et al. (2022) underscored that the causes and consequences of the global land
rush are only partially understood. After reviewing 71 studies on agricultural land investments
from Ethiopia, Cochrane & Legault (2020) documented that the gendered impacts of LSAIs and
the role of diaspora and domestic investors in LSAIs is under researched. Jung (2018) and Yang
& He (2021), however, focus on the research designs of primary studies. While the former finds
that adverse effects of LSAIs on livelihoods are reported by studies that use qualitative designs,
the latter indicated that most of the studies reviewed focused at a community level disregarding
potential impact at a regional level. The remaining two reviews emphasize the welfare and
livelihoods impact of land transactions. Hufe & Heuermann (2017) reviewed 60 case studies in 22
countries from continental Africa while Rasva & Jurgenson (2022) reviewed 40 studies from
Europe. Both studies highlighted the negative effect of land transactions on the livelihoods of host
communities.

Yet, quantitative meta-analytic evidence on the overall impact of LSAIs is still absent. This
paper goes further than the existing systematic reviews by undertaking a meta-analysis to provide
evidence on the overall impact of LSAIs on welfare and livelihoods of local communities based
on 176 estimates collected from 37 primary studies. The overall effect size on the impact of LSAIs
is computed by the random effects model. Meta-regression and subgroup meta-analysis are applied

to discover the source of heterogeneity in the primary studies. The results would provide inputs



for policy makers in the implementation of regulatory and guiding frameworks of large-scale land
investments and maximize the benefits of the program to local communities. The rest of the paper
is organized as follows: section two explains how LSAIs relate to welfare and livelihoods; section
three introduces the data and methods; section four demonstrates the results and the last section

presents conclusions and discussions.

2. LSAIs and Welfare and Livelihoods of Local Communities

In the initial periods when LSAIs proliferate, there were two contradicting views on the effect of
LSAIs on local communities. Proponents and governments in the global south promote such
investments because it could contribute to rural development and the betterment of welfare and
livelihoods of host countries through employment opportunities, spillover effects that increase
productivity of farm households, market linkages, infrastructure development and by generating

state revenues through taxation (Deininger & Byerlee, 2011). On the other hand opponents also

argue that such investments will pose challenges to the local community access to resources,

displacement and further environmental implications (Cotula, 2009; Deininger, 2011). After more

than two decades since large scale agricultural investments picked, large number of case studies
are conducted to understand the effect of LSAIs on local communities. Yet, the results reported by
these studies are not conclusive. The effect of LSAIs on local community welfare outcomes also
depends on the production arrangements these investments choose. Large scale land acquisition
and a more integrated production model such as out grower schemes and contract farming
platforms perform differently on the effect of local communities. Studies show that farm
households who engage in out-grower schemes registered a better livelihood outcomes (Akyoo et
al., 2018; Herrmann & Grote, 2015; Herrmann, 2017).

A more nuanced theoretical explanation on the impact pathway of LSAIs on welfare of local
communities is illustrated in Kleemann & Thiele, (2015) which builds on Dessy et al., (2012). The
theoretical framework demonstrated that the level of compensation, employment effects and
spillover effects are the channels through which the effect of LSAIs is traced. The theory argues
that the level of labor demands by the LSAI farms and availability of spillover effects in the form
of technology transfer from the LSAI farm to local farmers mainly determines whether LSAIs
result in to welfare improvements for local communities. The other theoretical framework used in
the literature to link LSAIs and welfare outcomes of local communities is the Sustainable

Livelihood Approach (SLA) (e.g. see Alhassan et al., 2018; Bosch & Zeller, 2019; Talleh Nkobou




et al., 2021). The studies used SLA to understand how policies and programs such as LSAIs affect

welfare and livelihood outcomes (wellbeing, income, food security, asset, sustainable use of
natural resources and wealth) by affecting livelihoods strategies (farm and non-farm activities) and
livelihood capitals (human, social, physical, natural and financial capital). Livelihood outcomes in
the SLA (see Figure 1) are determined by an interaction of the SLA components such as context,

assets, policies and institutions and livelihood strategies (Serrat, 2017; DFID 1999).
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Figure 1: The theoretical framework of the study [adapted from DFID (1999)]

3. Data and Methods

3.1. Literature searching
The systematic search and selection process is undertaken under the guideline for the meta-

analysis of economics research-network (MAER-Net) by Stanley et al. (2013). To retrieve both
published articles and unpublished working papers, a combination of digital bibliographic
databases including Web of Sciences Core Collection (WS), Scopus and Google Scholar are
applied. The first two databases help to capture published academic studies while the last one help
to capture grey literature in addition to the studies that are published on datasets other than WS.

The search for primary studies in these databases is made based on two keywords sets: LSAIs and



welfare or livelihoods. During the search process, terms within an individual set are connected by
‘OR’ whereas the two keyword sets were connected by ‘AND’ (Table 1). The search is undertaken
in the topics and abstracts of papers in the period from Nov. 18, 2022 to Dec. 12, 2022.

To check the efficiency of the search strategy, the keywords are piloted using a sample of
nine studies (available in the supplementary material). It shows that all the studies presented in the
databases are picked by the search, which proves that the search strategy is efficient in capturing
primary studies conducted in the impact of LSAIs on welfare and livelihoods of local communities.
We also carried out an additional search for primary studies through backward citation search from
the seven review studies although no new studies were found. The systematic search and selection
process is presented in Figure 2.

Table 1. List of key words used in the search process

Set Category Synonyms

Setl Largescale | Large-Scale Land Transactions, Large-Scale Land Acquisitions, Large-Scale Land
land deals, Large-Scale Land Investments, Large-Scale Land Transfers, land concession,
transactions | land investment, Land transactions, Land transaction, land acquisitions, land
(LSAIs) acquisition, land deals, land deal, farmland deal, farmland deals, farm-land deal,
farm-land deals, farm land deal, farm land deals, land rush, land transfer, land
transfers, land investment, land investments, farm land grab, farmland grab, farm-
land grab, farm land grabbing, farmland grabbing, farm-land grabbing, land grab,
land grabbing, land transfer, land transfers, land concession, land concessions, farm

land rush, farmland rush, farm-land rush, large scale Oversea Farm Investment

Set 2 Welfare & | Welfare, income, consumption, expenditure, food security, food-security, food
Livelihoods | insecurity, food-insecurity, nutrition security, nutrition-security, nutrition insecurity,
nutrition-insecurity, food and nutrition security, food and nutrition insecurity, poor,

poverty, asset, livelihoods, employment, wage, living standard, living-standard

We identified 2681 records from the three databases. EndNote is used for preliminary
screening (duplicate identification). The remaining screening procedures are made manually. We
excluded 453 duplicates and additional 1354 studies that are in other topics and do not relate LSAIs
to welfare or livelihood outcomes based on title and abstract screening. We undertook full text
reviews of 874 primary studies and excluded 731 studies that do not relate the LSAIs to welfare

or livelihood outcomes and retained 143 of them. From these, 104 are excluded from the meta-



analysis as the studies are qualitative (39), descriptive (41), reviews (seven) and not located (two).
We further excluded (i) four papers as the impacts on local communities are not clearly shown;
(i1) four papers are dissertations as they are already published as a journal article; (iii) three articles
are macro (national) level studies; (iv) 2 studies as they used similar data, meaning that they were
previously published in different publication format; (v) one study as the results are presented at a
disaggregated enumeration area level; and (vi) one as it did not report sample size. Consequently,

we retained 39 primary studies for data extraction and meta-analysis (Figure 2).
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Figure 2. Identification and screening of primary studies

3.2. Coding and data processing
Estimates are extracted and coded from the 37 primary studies, in which nine primary studies

report multiple estimates of the same outcome variable: some reported estimates of different
statistical models; some reported estimates at level and logarithmic transformations; and the others

report estimates as a continuous and categorical form. An “all-set” estimates approach is adopted



to extract and code the estimates?. The approach takes all the estimates reported by the author. By
doing so, this approach has the following advantages: increase the number of observations for
meta-analysis, and avoid bias arising from the selection of the best estimate (Stanley &
Doucouliagos, 2012). The potential interdependencies between data points could pose an

estimation challenge. However, it can easily be handled by employing appropriate statistical
methods such as mixed effects regression.

We extracted the point estimate (effect size) and information that indicates the quality of the
point estimate of the study, which is measured through the precision of the estimate, the impact
factor and the number of citations of the studies. The precision of the estimate is calculated as the
inverse of the estimate’s standard error so that higher precision of the estimate implies higher
quality. The impact factor is obtained from the journals that publish the study. However, not all
journals that published the studies have impact factors; the impact factor is reported in per-
reviewed Social Science Citation Indexed (SSCI) Journals. The peer-review process ensures the
quality of the study, and it helps to see whether the peer review process explains heterogeneity in
effect size estimates.

Other information relevant to estimate the overall effect size is also extracted and coded. It
includes t-statistic®, p-values or level of significance, sample size, degrees of freedom and sign of
the estimate. Coding errors and existence of outliers and leverage points are also checked using
the funnel and Galbraith plots. Outliers are extreme and implausible values of the effect size,
whereas leverage points are extreme values of the precession, which would cause the bias in the
true effect size (Stanley & Doucouliagos, 2012). In the primary studies, two estimates of Alemu
Y. & Tolossa D. (2022), one estimate from Alhasen et al (2018) and the study by He, Q, et al
(2022) are identified as an outlier points since they have a relatively larger effect size with lower

precision compared with the others. The study by Anti (2021) is identified as a leverage point with

extremely higher precession that leverages the effect size upwards and causes the bias in the effect

°There are two alternative approaches (Stanley & Doucouliagos, 2012). The first is taking the “best-set” estimates,
i.e., extracting estimates from regression results preferred by the author. However, in many instances authors may not
reveal their preferred estimates and even if they do, taking only the preferred estimates may result in publication
selection bias. Thus, the best-set estimates might not be the best data set to be used in meta-analysis. The results of
the best-set sample are presented in Table A 2. The second is taking the “average-set” estimates, i.e., taking the average
of all the reported estimates of each study. However, this approach conceals the within study variation-a relevant
information in meta-analysis.

3 Coding procedures for studies that do not report t-statistics is presented in the supplementary material




size by taking a larger weight*. The outlier and leverage points are not due to a coding error. At

length the metanalysis of this paper is based on 176 estimates extracted from 37 studies.

3.3. Mean Effect Size (MES) Estimation

Partial correlation coefficient which is commonly used in economic meta-analysis literature
is applied in this research (Cipollina et al., 2018; Doucouliagos, 2005; Doucouliagos &
Ulubasoglu, 2006; Efendic et al., 2011; Valickova et al., 2015). It indicates the degree and direction

of association between two variables (Borenstein et al., 2009; Stanley & Doucouliagos, 2012) and

have two major advantages: (i) unit lessness, enabling direct comparison of one study with the
other and (ii) simplicity in defining and interpreting. In this study, the partial correlation coefficient
indicates the degree and direction of relationship between LSAIs and welfare and livelihoods of
local communities. However, most primary studies rarely report partial correlation coefficients.
Hence, partial correlation coefficients are computed from reported regression statistics such as t-

statistics and degrees of freedom as follows:

ry = ——— D

/tizj + dfi;
where 7;; represents the partial correlation coefficient of the j** outcome variable in the i*" study,
t;; denotes t-statistic of the jt" outcome variable in the i study and df;; is the degrees of

freedom of the t-statistic (Stanley & Doucouliagos, 2012). The standard error of the partial

correlation coefficient is calculated as;

SEr;; = /(1—ri§.)/dfij (2)

where SET;; is standard error of the partial correlation coefficient, r;; and t;; are as defined earlier.

In meta-analyses applications, before the partial correlation coefficient is used to compute
mean effect size, it is transformed using Fisher’s r-to-z transformation (Z,.)°. This is because the
partial correlation coefficient does not follow normal distributions especially when its value gets

closer to +1 and -1 whereas Z,. is symmetric: a characteristic desirable in computing the mean effect

4 The MES computed with the outlier and leverage points is significantly larger (Table A 3).
5 Z, is computed as: Z, =0.5In(1+71;;/1—1;) where Z, is the Fisher’s transformed partial correlation

coefficient and r;; is as defined in eq. (1).



size. How ever, Z,. is not readily interpretable as the values are not bounded to +1 and -1. Thus,

for reporting, Z,. is transformed back to partial correlation coefficients (Card, 2012).

The average partial correlation coefficient calculated from each study using ;; provides the
mean effect size, which is simple average of individual effect sizes. This MES is based on equal
weight of the individual effect sizes as it does not take into account the precision of the effect sizes
—measured in standard errors. An effect size that considers estimated precession is computed using
the fixed-effects or random-effects model (Borenstein et al., 2009; Card, 2012). The fixed effect

model assumes that all studies measure a common effect, which is often implausible as the studies
employ different methods using unique data sets and contexts as in the current study. The test for
the validity of this assumption: test of heterogeneity® shows that there is a significant heterogeneity
of the effect sizes between studies suggesting the common effect assumption is not valid. Hence
random effect model which relaxes the common effect assumption is applied. The MES in the
random effects model is estimated as:
ry =0+ + &; 3)

where r;; is as defined earlier, 6 represents the population effect size, 4, ~N(0, ) which

indicates the between study variation and ;; ~ N(0, v;;) which is the error term that measures

by how much the observed effect size deviates from the true effect. The MES can be obtained from

each studies’ estimate weighted by the inverse of the sum of within and between study variance:

1
T our. 4+ £2
v+ 1

(4)

Wij
where: w;; represents the random effect weight, tau-squared (z*) is the between study variance
and vry; captures the within variance. The between study variability (z*) is estimated by the
methods of restricted maximum likelihood (REML), which is preferred in most applications as it

produces an unbiased, nonnegative estimate of t2 (Raudenbush, 2009).

3.4. Test of Publication Bias
To measure the presence of publication bias, funnel plot and funnel Asymmetry Test and

Precision Effect Test (FAT-PET) are utilized. The funnel plot provides visual inspection of the

presence of publication bias, which is plotted with effect size on the X-axis and the precession

6 The heterogeneity test result is presented in the supplementary material
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(inverse of standard errors) on the Y-axis. In the absence of publication bias, the studies will be
distributed symmetrically taking the shape of an inverted funnel indicating random sampling error

as selection for publication is not systematic (Borenstein et al., 2009). FAT-PET provides formal

test for the presence of publication bias and corrects it if it is presents using meta-regression
analysis (MRA). The effect size is regressed on its standard error as in equation (5) (Stanley, 2008).

rij = B1+ BoSEij + & (5)
wherej = 1,2,..,N;i = 1,2, ..., S; N represents the number of selected primary studies and S is
the number of estimates in the j** study. The coefficient g jindicates the magnitude of publication

bias, and j, denotes the true effect.
In the absence of publication bias, the partial correlation coefficient will be independent of

its standard error. Then the statistically significant 8, gives a valid evidence for the presence of
publication bias and a statistically significant 3, indicates that the effect size genuinely represents
the true impact of LSAIs on welfare and livelihoods of local communities without exaggeration
caused by publication selection (Stanley, 2008). We estimate equation (5) using weighted least
squares (WLS) (weighting by the invers of the standard error) as regressing the effect sizes by their
standard errors results in a significant heteroscedasticity. The weighted specification takes the
form:
tij=%=ﬁ0+ %"‘ wj + @ij (6)

where w; denotes study level random effects and ¢, ; Tepresents estimate level disturbances.
Since we are using multiple estimates from each study, to control the potential within study

dependencies of estimates we use mixed-effects model in estimating equation (6).

3.5. Multivariate Meta-Regression
To investigate the sources of the heterogeneity, heteroskedasticity-adjusted multivariate meta

regression analysis is applied in this research (Doucouliagos & Laroche, 2009;

Doucouliagos & Stanley, 2009; Efendic et al., 2011; Havranek & Irsova, 2011; Valickova et al.,

2015). The model of multivariate meta regression is as following:
k

1 YkZijk
tij = Bo+ P <E) + SEZ +wj + @i (7)
k=1
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where z refers to the set of moderator variables that affect the reported effect sizes (Table A 5), k
denotes the number of moderator variables, and each of the moderator variables are weighted by
1/SE;; to account for heteroscedasticity.
4. Results and Discussion
4.1 Description of the selected studies

The meta-analysis dataset we created captures information from 37 primary studies that
document quantitative estimates on the welfare and livelihoods impact of large-scale land
transactions. Table 2 summarizes the key characteristics of the selected studies and estimated
coefficients. In these studies, different research designs and estimation methodologies, type of
data and type of outcome variables are employed. Majority of the studies used quantitative research
design (60.8%); nearly 60% used impact evaluation estimation methods such as PSM and DID by
employing cross sectional data (75%). Closer to 70% of estimates are from outcome variables

related to welfare such as food security, income, and expenditure.

Table 2. Description of the key features of the estimates extracted from selected primary studies

Variable Category Count Significant Insignificant
(percent) Positive  Negative
Outcome Welfare 121(68.75) 48 26 42
Livelihood 55(31.25) 15 20 20
Publication status Published 122(69%) 40 41 41
Unpublished 54(31%) 23 10 21
Journal Impact factor Yes 102(57.9%) 36 31 35
No 74 (42.1) 27 20 27
Type of data Cross sectional 132 (75%) 51 39 42
Panel 44 (25) 12 12 20
Research Design Mixed 69 (39.2) 24 16 29
Quantitative 107(60.8%) 39 35 33
Impact Evaluation Yes 137 (77.8) 45 42 50
Method No 39 (22.1%) 18 9 12
First Author Region Africa 58 (33%) 17 22 19
Non-Africa 118 (67%) 46 29 43
LSAIs country Region Africa 146 (83%) 49 36 51
Non-Africa 30 (17%) 14 5 11
Year of publication 2014 to 2022

12



Most of the estimates (close to 70%) are published as journal articles while the rest are either
working papers or dissertations. The studies are published from the years 2014 to 2022, indicating
that empirical investigations towards welfare and livelihood impacts of LSAIs started recently. Of
the total statistically significant estimates reported in the primary studies (62%), positive effects
outnumber the negatives. Looking at the geographic distribution of the primary studies by the
source of data used, LSAIs in Africa appeared to have attracted more research initiatives. Of the
total primary studies included in our quantitative analysis, 83 percent are based on data collected
from land transactions that took place in continental Africa. However, the geographic distribution
of first authors shows that the studies are largely led by researchers based in the global North
(63%) (Figure 3).

Panel A

Study coemisies
Ne-staties coumries

Panel B

Mathor commiries
Noasthor commies

Figure 3. Distribution of primary studies (Panel A) and their authors (Panel B) (Source:
generated based on authors affiliation data and UN Member Countries GADM)

4.2. Estimated Mean Effect Size (MES)
We estimate the overall MES using fixed effect and random effect models. In addition, we perform
a sub-group meta-analysis and meta-regression to capture and explain the substantial heterogeneity

that we observe in the primary studies (for the heterogeneity test, see the supplementary material).
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4.2.1. Overall Mean Effect Size
The forest plot provides a graphical summary of each study’s individual and overall effect

estimates and confidence intervals. Individual studies' effect estimate is represented by the box.
The size of the box is associated with the weight of the study. Studies with larger weight have
relatively larger boxes. The width of the confidence intervals of the effect estimates are indicated
by the horizontal line. The pooled effect size is demonstrated by the diamond shape. The forest
plot in Figure 4 graphically displays the estimated mean effect-size for 176 individual estimates
collected from 37 studies, of each contributing from 1 to 20 estimates. The summary forest plot is
drawn by aggregating each estimate at the study level (Viechtbauer, 2010)7. Despite the

heterogeneous individual effect-size reported by our sample primary studies, the overall effect of
LSAIs turns out to be significant and positive. Our analysis results in an overall simple MES of
0.04237. The weighted MES estimated from the fixed effect model (0.0354) is somehow lower
than the simple average while the estimate from the random effect model (0.04234) is almost
equivalent to the simple mean effect size®. The estimated partial correlation coefficient of 0.0423
can be interpreted as small MES according to the more liberal guideline of 0.07 propounded by
Doucouliagos, (2011)°. The small but statistically significant positive MES implies that the extant
LSAIs have, on average, favorable effect on the welfare and livelihoods of local communities.

Given the strong optimism about the potential transformational role of LSAIs, the small MES
sends a clear message that the association between expansion of LSAIls and measures of host
communities’ welfare and livelihoods is rather weak to meet the high expectations of
implementing governments. In terms of the ongoing policy debate with regard to the distributional
impact of LSAIs, however, the positive MES we document in this paper supports the argument for
more LSAISs.

 Aggregation of estimates at the study level is made using the meta for package in R (Viechtbauer, 2010). Besides,
in order to take the dependencies into account, we used the marginal variance-covariance matrix of the estimates based
on the random effect model during aggregation.

8 Table A 1 in the Appendix summarizes the results from both models

9 According to Doucouliagos (2011), the strength of effect sizes measured in partial correlation coefficients is
divided into large (greater than 0.33), medium, (between 0.07 and 0.33) and small (less than 0.07).
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Herrmann, R. T. (2017) 12 0.092 [-0.011, 0.192]
Wendimu, M. A, et al (2016) 4 0.101 [-0.079, 0.275]
Akyoo, E. P_, et al., (2018) 2 0.102 [-0.152, 0.342]
Talleh Nkobou, A., et al (2022) 1 0.157 [-0.200, 0.477]
Nanhthavong, V. et al (2020) 1 0.182 [-0.164, 0.489]
Tan, 5., et al (2021) 5 0.204 [ 0.045, 0.353]
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Figure 4. An aggregated Forest plot summarizing the effect size of primary studies selected
for the meta-analysis.

4.2.2. Subgroup Meta-Analysis

To understand on how the effect of LSAIls vary by groups, subgroup meta-analysis is
conducted based on different welfare and livelihood indicators, methods of estimation and host
countries. We present estimates from the random effects model for the 15 LSAIs countries in
Figure 5. Policy relevant information emerge from the country-based estimates in that LSAIs affect

differently the welfare and livelihoods of host communities in different countries. The positive
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significant effect of LSAIs on the welfare and livelihoods of host communities holds for most host
countries included in our synthesis. However, the estimated MES for Cambodia, Nigeria and
Ethiopia turns out significantly negative signaling the deteriorating welfare and livelihoods of host
communities due to the advent of LSAIs. The estimates for Ghana and Sera Leon are not
significant at all.

The effect estimates of Ethiopia and Zambia are worth noting. Zambia (MES of 0.360)
registered higher effect size than the overall MES which implies that LSAIs substantially improved
welfare and livelihoods. The negative effect estimates for Ethiopia, where majority of the estimates
are taken, indicates that LSAIs are deteriorating welfare and livelihoods of local communities.
Given that Ethiopia is one of the most important target country in the world where more than 30

per cent of total land deals in Africa transpired (Lay et al., 2021), the negative impacts suggest that

policies that promote large-scale agricultural investments should be discussed in-depth and weigh

the pros and cons.

Host Country Estimates Correlation [95% CI]
Tanzania &Mozambique 2 -0.249 [-0.480, 0.015]
Cambodia 6 — -0.118 [-0.262, 0.031]
Migeria 1 —_— . -0.049 [-0.380, 0.292]
Ethiopia 58 L -0.037 [-0.085, 0.012]
Sierra Leone 23 —— 0.013 [-0.061, 0.087]
Ghana 4 —_— 0.031 [-0.147, 0.206]
Vietnam 4 —_— 0.058 [-0.121, 0.233]
Mozambique 4 .—:—.—. 0.058 [-0.119, 0.233]
Kenya 4 —_— 0.059 [-0.119, 0.234]
Tanzania 27 —— 0.060 [-0.009, 0.127]
Laos 5 — 0.061 [-0.108, 0.226]
Malawi 4 e E—— 0.064 [-0.117, 0.242]
Minamar 4 —_— 0.075 [-0.114, 0.258]
China 11 — 0.119[0.013, 0.222]
Madagascar 5 .-:—-—< 0.134 [-0.026, 0.288]
Zambia 14 H —=—0 357 [ 0.270, 0.439]
Pooled Estimate - 0.043[0.016, 0.070]
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Figure 5. An aggregated Forest plot summarizing the effect size based on the hosting countries

The heterogeneity in the MES across countries could be attributed to the differences in the land
tenure and land governance systems. Studies showed that LSAI mostly target countries with week

institutional systems such as control of corruption (Bujko et al., 2016). To check this we resort in

to the performance of the LSAI deals in compliance with the Voluntary Guidelines in Responsible

Governance of Tenure (VGGT) principles. The VGGT is introduced by FAO to ensure the
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productive and sustainable use of resources by large scale agricultural investors so that the benefit
to the local communities is not jeopardized (FAO, 2019). After 10 years of monitoring, in 2022,

the Land Matrix Initiative produced an evaluation report of the deals in African continent based
on compliance with VGGT principles (Anseeuw et al, 2022). 23 countries, with a total of 730 deals

collectively, were fully assessed in the report and indicated low level of compliance with 78% of
all deals assessed show unsatisfactory levels of VGGT uptake and implementation; 20% of all
deals assessed do not comply with any of the VGGT principles. The report also produced an
aggregated evaluation at a country level and 87% of countries present unsatisfactory results

regarding VGGT implementation (see Figure 6).
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Figure 6. VGGT score of African countries Source: Based on VGGT score produced by the Land
Matrix Initiative (Anseeuw et al, 2022)

We used the VGGT scores of countries included in this study to see if the heterogeneity in the
MES across countries is attributed to differences in the land governance and tenure system. Figure
7 indicates that while we couldn’t notice a significant association between VGGT scores and MES,
countries with better VGGT score such as Mozambique and Zambia also recorded a relatively
higher MES implying that better implementation of the VGGTSs enable LSAIs contribute towards

the betterment of local communities’ wellbeing (Figure 7).
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Relationship between VGGT score and MES
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Figure 7. The relationship between VGGT score and mean effect size of African countries included
in the meta-analysis

The results from outcome-based subgroup meta-analysis are presented in the left part of Figure
8. The estimates displayed are from the random effects model for 6 different measures of welfare
and livelihood outcomes. Whereas the positive significant effect of LSAIs on the welfare and
livelihoods of host communities holds for assets, food security status, employment and income
opportunities, it turns out significantly negative for livelihood outcomes, inequality, health,
empowerment and resilience. The main implication of this is that asset building, improved food
security and increased income offer valid explanation for the observed overall positive effects of
LSAIs.

The subgroup analysis based on methods of estimation used by primary studies shows that
effect sizes are also heterogeneous across different methods. As indicated in the right part of Figure
8 effect estimates of primary studies that used PSM, OLS, IV(2SLS) and correlation methods are
positive. Primary studies that used ANOVA and others (fixed effects, ordered random effects and
logistic methods) are negative whereas effect estimates of primary studies that used DID is closer

to zero.
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Indicators Estimates Correlation [95% CI] Method Estimates Correlation [95% CI]
Livelihoods 12 s -0.069 [-0.173,0.037] | [ ANOVA 8 —=—  -0.100 [-0.226, 0.029]
Others 3 ——=i—-0.038 [-0.237, 0.163]
Others 14 —— 0.002 [-0.097, 0.100] :
DiD 37 + 0.006 [-0.053, 0.066]
Food i 0.037 [-0.012, 0.086 :
ood security 5 - £0.012,0.0881 | 1 5o relation 4 ——0.031 [-0.147, 0.206]
employment 10 »—-—< 0.043 [-0.072, 0.156] PSM 100 . 0.048 [0.011, 0.084]
Asset 40 m 0.062[0.004,0.118] IV(2SLS) 4 ._;._.0.058 [-0.121, 0.233]
income 45 »m 0.075[0.022,0.128] | | OLS 20 +=-+0.153 [ 0.074, 0.230]
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Figure 8. An aggregated Forest plot summarizing the effect size based on outcomes used by
primary studies (left) and method of estimation used by primary studies (right).

4.3. Publication Bias

Publication bias, also called small study bias, has become a common problem in economics

research (Doucouliagos, 2005). It arises because studies with significant results are more likely to

be published than studies with insignificant results. In addition, large studies have a higher
likelihood to be published regardless of statistical significance and small studies with the small

and moderate effects are likely to be unpublished (Borenstein et al., 2009). Effect size computed

under such circumstances may likely overestimate the true effect size as it is based on a biased
sample of the target population. Generally, publication bias is detected by funnel plot and funnel

asymmetry test and precision effect test (FAT-PET).
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Figure 9. Funnel plot of the impact of LSAIs on welfare and livelihoods of local communities.
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The funnel plot for selected primary studies is depicted in Figure 9. Even though the plots look
like an inverted funnel, a closer look at them reveals that they are not symmetrical. It indicated
that more positive estimates could probably be preferentially reported. Visual inspection of the
funnel plot, however, do not provide conclusive evidence for the presence of publication bias.

The funnel asymmetry test presented in Table 3 provides definite evidence for publication bias.
According to the result, the constant term is statistically insignificant and thus the null hypothesis
can’t be rejected at 10% level. It implies that there is no publication selection bias in this study.
Meanwhile, the coefficient of precision effect test is found to be marginally significant at 10%
level. It indicates that the impact of LSAIs on welfare and livelihoods of local communities is
marginally genuine without exaggeration due to publication selection. The presence of marginal
impact of LSAIs on welfare and livelihoods of local communities is corroborated by the smaller
overall effect size in this study (0.0423).

Table 3. The results of funnel asymmetry test and precision effect test (FAT-PET)

Dependent variable = t-stat Coefficients Standard Error p-value
Constant (8, — bias) -0.1692 0.6930 0.807
1/SE;; (B, —Precision) 0.0334* 0.0198 0.091
Within-study correlation 0.4094 0.0907

Observations 176

Number of Studies 37

Note: Estimated using the mixed-effects multilevel model; * denotes significance at the 10% level.

4.4. Meta-Regression Analysis

Table 4 presents the main result from our Multivariate Meta-Regression Analysis (MRA).
Unlike the sub-group analysis, the MRA offer the possibilities to model the sources and
facilitates comprehensive explanation about the observed heterogeneity in individual effect sizes
among the primary studies®®. Descriptions of the moderator variables is presented in the appendix
(Table A 5). Among the potential sources of heterogeneity, we include in our MRA, we find

methodological moderators to have systematic effects on the reported effect sizes by the primary

10 As a robustness check to the mixed effect model, equation (7) is also estimated using the OLS method by clustering
standard errors at a study level (Disdier & Head, 2008; Doucouliagos & Laroche, 2009; Havranek & Irsova, 2011). Results of
the two models are very similar. However, we prefer the results of mixed-effects models to explain the heterogeneity
in effect estimates of the impact of LSAIs on the welfare and livelihoods of local communities as the mixed-effects
model is more appropriate when multiple estimates are extracted from a single study.

20



studies that constitute our sample. The type of welfare or livelihoods indicator, research design,
data and sign of estimates are notable sources. Primary studies that investigated the welfare
impact of LSAIs report significantly positive effect sizes compared with those applying
livelihood indicators. It reveals the positive association between the expansion of LSAIs and
welfare of local communities which is verified by the sub-group analysis as well.

Studies that employed mixed research design report greater positive effect sizes compared to
those using only quantitative research design. Regarding the statistical method of estimation,
primary studies that used impact evaluation estimation methods tend to report negative association
between LSAIs and welfare of local communities but statistically insignificant, which imply that
the statistical method of estimation is not the source of heterogeneity in effect size.

Other variables such as the type of data used by primary studies also contribute to the
diversity in the effect size. The coefficient of the dummy for data type is significantly positive
which indicates studies that using cross-sectional data would report greater effects than those
using panel data. Sample size, however, is not the source of heterogeneity in the effect size
reported by primary studies. In order to estimate how the peer review process affects the
magnitude of the effect size reported, the variables of publication status, publication year and
impact factor of the journal that published the primary studies are applied as moderators. The
results confirm that publication status and publication year contribute to the diversity in effect
size whereas the impact factor of the journal not. The negative sign of the coefficient of
publication status demonstrates that studies published tend to report smaller effects than those
unpublished. The structural moderators such as the host region of the LSAI and institutional

affiliation of the first author don’t contribute to the heterogeneity in the effect size.
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Table 4. Results of MRA to explain the source of heterogeneity in effect size of primary studies

Mixed effect model Weighted Least squares
Moderator Variables Coefficients Standard  Coefficients Robust SE
Error (SE)

Precision (1/SE;;) 36.568** (17.921) 25.471* (13.509)

Constant -2.344%*>* (0.909) -2.944%** (0.765)
Type of outcome variables used

Welfare 0.028* (0.017) 0.030 (0.020)
Research Design and Estimation characteristics

Mixed research design 0.100** (0.040) 0.098*** (0.027)

Impact evaluation -0.021 (0.021) -0.005 (0.022)

Sample size -0.000 (0.000) -0.000* (0.000)

Data type 0.084** (0.037) 0.122%*** (0.026)
Reported Coefficient characteristics

Sign of coefficient 0.115*** (0.013) 0.131*** (0.015)

Significant coefficient -0.008 (0.015) -0.006 (0.015)
Publication characteristics

Publication status -0.113* (0.064) -0.136*** (0.041)

Publication year -0.018** (0.009) -0.013* (0.007)

Impact factor 0.013 (0.042) 0.018 (0.027)
Regional differences

LSAI country region 0.004 (0.045) 0.011 (0.036)

Author affiliation 0.058 (0.037) 0.048* (0.028)

Observations 176 176

Number of studies 37

Within Study correlation 0.369 (0.118)

Log restricted-likelihood -453.991

Adjusted R-squared 0.588

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Finally, the estimate of the constant that controls for publication bias becomes significant
and larger in absolute terms. However, since the publication test results in Table 3 indicated that
the effect estimates reported by primary studies are not significantly correlated with their
standard errors, we expect that the estimate of the constant becomes insignificant after study
aspects in addition to precision are accounted for. Valickova et al. (2015) encountered a similar
result in their MRA, the possible explanation is that some aspects of the studies such as

methodology, data or others may be associated with publication bias.
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5. Conclusion

In recent decades, governments in developing countries have transacted large tracts of land
to private and public companies in order to modernize the agricultural sector and use land assets
more efficiently. However, the impacts of large-scale agricultural investments (LSAISs) on the
welfare and livelihoods of the local community are still under debate as the empirical literatures
report inconsistent results. In order to explore the overall impact of LSAIs on welfare and
livelihoods of local communities, a meta-analysis on 176 estimates extracted from 37 primary
studies is conducted. The overall effect of LSAIs turns out to be positive. In fact, the magnitude
of the MES is quite small (~0.043) in view of the policy debate LSAIs triggered and the
transformational role purported by governments in low-income countries. The interpretation is
straight forward. The extant LSAIs have, on average, favorable effect on the welfare and
livelihoods of host communities.

However, we observe important heterogeneity in the estimated effect size. Using sub-group
meta-analysis, we further investigate the sources of heterogeneity. LSAIs are found to have
differential effect across LSAIs countries, measures of welfare and livelihoods and the method of
statistical estimation. The mixed effect across countries suggests that a one size fits all approach
in the design and implementation of government programs that promote large-scale agricultural
investments could be counterproductive. The outcome-based sub-group analysis highlights on the
mechanism through which the positive welfare and livelihoods impact of LSAIs operate. The
results provide evidence for income and employment opportunities, asset building and improved
food security as the main channels. Overall, the results of our quantitative meta-analytic study are
in support of government policies and programs that promote large-scale land investments within
the broader policy debate about LSAIs. The rather small mean effect-size and heterogeneity across
countries may fairly be attributed to the poor implementation, monitoring and evaluation of LSAIs.

However, in relation to land governance, progresses have been made in ensuring LSAIs
become beneficial to local communities through regulatory and guiding frameworks such as
Voluntary Guidelines on the Responsible Governance of Tenure (VGGTSs) (FAO, 2019) and

Principles for Responsible Investment in Agriculture and Food Systems (RAISs) (CES, 2014) at the

international level and the Framework and Guidelines on Land Policy in Africa (ALPC, 2010),

guiding principles on large scale land based investments in Africa (UN and ECA, 2014) and

guidelines on promoting responsible investment in food, agriculture, and forestry in Southeastern
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Asian Nations (ASEAN) (ATWGARD, 2018) at regional level. Despite these progresses, the

results of this study suggested that much remains to be done in the implementation of these

guidelines to realize the transformational potential of large-scale land investments both for local
communities and national economies.

In this paper, using meta-analysis, we evaluate whether LSAIs keep their promises in
improving welfare and livelihoods of local communities. Despite the overall impact of LSAIs are
in favor of local communities, we find that primary studies do not provide information why the
impact of LSAIs are heterogenous across countries. Evidence generated by the primary studies
focused from assessment of a single investment project which makes it difficult to generalize
findings beyond the community level where LSAIs carried out. Future studies could use cross
country information to explain this heterogeneity. In addition, most of the studies evaluated the
short-term effects of LSAIs using cross sectional data. However, the impact of such investments
would turn out differently in the long term. For example, Hofman et al., (2019) showed that LSAIs
resulted in a higher reduction in income for the long run than the short run. We also observed that
the overall impact of LSAIs at a national level, that could accrue in the form of increased
agricultural production, agricultural exports, tax revenue etc., didn't get much attention in the
existing literature. Future studies could also focus in accounting the impact of LSAIs at national

level.
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A. Overall and Subgroup Mean effect size

Appendix

Table A 1. Weighted and unweighted overall mean effect sizes

Mean Se t-stat p-value 95% ClI
Unweighted average 0.04237 0.0140 3.017 0.0029 (0.0146, 0.0701)
Fixed Effect 0.0354 0.0024 14.74 0.000 (0.0306, 0.0401)
Random Effect 0.04234 0.0139 3.04 0.002 (0.0149, 0.0697)

Number of studies=37 and number of estimates=176

Table A 2. Weighted and unweighted overall mean effect sizes of the best set sample

Mean Se t-stat p-value 95% ClI
Unweighted average 0.041335  0.01563  3.449 0.0007 (0.0104, 0.0722)
Fixed Effect 0.04929 .00297 16.58 0.000 (0.0434, 0.0552)
Random Effect 0.04325 0.0165 2.62 0.009 (0.0106, 0.07576)

Number of studies=37 and number of estimates=144

Table A 3. Weighted and unweighted mean effect sizes of the whole sample before excluding

outliers and leverages

Mean Se t-stat p-value 95% ClI
Unweighted average 0.0689 0.0199 3.449 0.0007 (0.0295, 0.1084)
Fixed Effect 0.0078 0.0008 9.90 0.000 (0.0063, 0.0094)
Random Effect 0.0688 0.0199 3.45 0.001 (0.0295, 0.1079)
Number of studies=39 and number of estimates=195
Table A 4. Subgroup weighted effect sizes by welfare and livelihoods
Group Method Effect Se z P>z [95% interval]
size conf.
Livelihood RE 0.031 0.035 0.87 0.382 -0.038 0.099
Welfare RE 0.047 0.012 3.77 0.000 0.022 0.0708
Overall RE 0.042 0.014 3.04 0.002 0.015 0.069
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Table A 5. Description and summary of selected moderator variables

VARIABLES Description of the variables N mean Sd

Type of outcome variables used

Welfare =1 if the outcome variable indicates welfare 176 0.688 0.465
(food security, income or asset)

Research Design and Estimation characteristics

Mixed research design =1 if the study uses mixed research designs 176 0.399 0.491
and zero if the study uses quantitative design

Impact evaluation =1 if the study uses impact evaluation 176 0.778 0.417
methods (PSM or DID) and zero otherwise

Data Characteristics

Sample size Sample size of the reported coefficient 176 1,036 1,826

Data type =1 if the data is cross sectional 176 0.750 0.434

Reported Coefficient characteristics

t-stat t-statistics of the estimated coefficient 176 1.067 3.929

Sign of coefficient =1 if sign of the coefficient is positive 176 0.568 0.497

Significant coefficient =1 if the reported coefficient is significant 176 0.675 0.470

Publication characteristics

Publication status =1 if the study is published 176 0.693 0.462

Publication year Publication year of the study 176 2,018 2.644

Study quality indicators

Precision (1/SE;;) Precision of the partial correlation 176 25.85 18.41
coefficient

Impact factor Impact factor of the journal 102 5.432 1.924

Impact factor dummy =1 if the journal has impact factor 176 0.580 0.495

Regional differences

LSAI country region =1 if the host country of LSAI is in Africa 176 0.830 0.377

Author affiliation =1 if the first author if from Africa 176 0.329 0.471
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