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Abstract: Based on the 2013-2017 Chinese Family Database and China Household Finance Survey,
the study examines the effect of farmland transfer on the income structure of agricultural house-
holds. We observe a significant rise in the income of transferred-out households, while that of trans-
ferred-in households is unchanged. A further empirical decomposition of income shows a signifi-
cant increase in both the wage and asset generated incomes of transferred-out households. Although
the income generated by transferred-in households through agricultural production and manage-
ment increases significantly, the decrease in wage income is larger. The study’s empirical designs
are robustly tested with propensity score matching and instrumental variables. Moreover, we con-
duct a comparative analysis of the external constraints faced by the two groups to explore the rea-
sons for the divergence of the income effect. The results show that transferred-in households face
highly pronounced external constraints in terms of capital, technology, and farmland size, while
transferred-out households face relatively fewer impediments to non-agricultural employment. Our
empirical results imply that external constraints can limit the social welfare improvements of agri-
cultural land reform, suggesting that other complementary measures would be required for future
policy improvements to work better.

Keywords: farmland transfer; income effect; external constraints; transferred-out households; trans-
ferred-in households

1. Introduction

The sustainability of economy calls for inclusive growth and poverty reduction. With the rural
being the most vulnerable to poverty, searching for ways to raise farmers' incomes has consequently
been one of the objectives of policy makers (Ellis & Freeman, 2004; Haggblade et al., 2010)!'2, sup-
ported by policy instruments such as transfer payments, microfinance, infrastructure improvement,
technology introduction, human capital investment, and land reform. Undoubtedly, these policies
are aimed at deepening labor division between the farm and nonfarm sectors so that farmers can
maximize output by fully utilizing their competitive advantages. This paper is concerned with the
role of land reform, that is land transfer, on farmers' income growth.

By allowing the land transfer, why can the farmer's income be enhanced? Actually, an efficient
market for farmland transfer can optimize both productivity and farmers’ social welfare by reducing
the misallocation of labor mobility and land size. (Ricker-Gilbert et al., 2019)Bl. Apparently, house-
holds are heterogeneous in skill, some of them have a competitive advantage in agriculture, while
others are in nonfarm sector. With less frictions in the land market, agriculturally advantaged farmers
may expand the land size and maximize scale economies to increase agricultural output and income
(Kijima & Tabetando, 2020; Zhang et al, 2020a; Deininger et al,2014)!4¢l. For non-farm competitive
households, they may rent out land and engage directly in the non-farm sector, thereby raising the
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wage and rental income (Han et al,2021; Peng et al,2020; Jin & Jayne, 2013)/".Thus, total household
income would improve significantly.

However, the allocation of productive factors in developing countries is hindered by market
failures and institutional frictions (Chari et al., 2021; Chen, 2017)1'011], resulting in resource misalloca-
tion and high transaction costs (Restuccia & Rogerson, 2017)'2. Considerable evidence suggests that
agricultural land reforms in developing countries have not improved farmers’ social welfare, but
worsened agricultural sector productivity (Adamopoulos & Restuccia, 2020; Adamopoulos et al.,
2022)11314, In China, agricultural land reforms were implemented in rural areas in the early 1980s
through the Household Responsibility System (HSR), while the farmland certification program com-
menced in the late 2000s. However, the findings of related policy assessments have been inconsistent,
with Adamopoulos et al. (2022)" concluding that the HSR did not necessarily improve agricultural
productivity, while both Chari et al. (2021)1' and Gao et al. (2021)1"3 argue that the reforms optimized
agricultural resource allocation. We speculate that the divergent study findings are caused by exter-
nal constraints; nonetheless, the extent to which external constraints affect agricultural households’
economic performance remains unknown.

Empirical evidence shows the mixed relation between farmland transfers and household in-
come. Most scholars have found that farmland transfer policies can optimize the distribution of sur-
plus rural labor, thus improving agricultural household income and social welfare (Li et al., 2019;
Nguyen et al,, 2021; Peng et al., 2020)81617], Nevertheless, some studies have also presented con-
trasting results. For example, some studies have found that transferred-in households could experi-
ence income growth, while transferred-out households do not experience such growth (Han et al.,
2021; Zhang et al., 2018)78l. One study suggests a significant negative correlation between trans-
ferred-out behavior and household income (Geng et al., 2021)[?l. Even in other developing coun-
tries, the studies on same topic have found inconsistent findings. For example, Kijima &
Tabetando(2020)! finds that in neither Kenya nor Uganda did transferred-in land increase farmer’s
income, differing from Jin & Jayne's (2013)"! analysis for Kenya. As well, Chamberlin & Ricker-Gilbert
(2016) 129 note that in Malawi & Zambia, households faced greater economic losses with smaller trans-
ferred-in land, and rental returns were even insignificant for transferred-out households.

We believe the main reason for such mixed evidence is that external constraints, which impede
the efficiency of agricultural land reform. As a result, participating farmers are not necessarily able
to optimize their resource allocation through their production sector choices. Extant literature ignores
the inconsistent impact of external constraints on transferred-in and transferred-out farmers. Thus,
this study seeks to answer two research questions: (1) Are there differences in the incomes of trans-
ferred-in and transferred-out farmers? and (2) What aspects of external constraints lead to such dif-
ferences?

We use data from the 20132017 China Household Finance Survey (CHFS) and Chinese Family
Database (CFD) for our empirical test. The survey questionnaire consists of detailed questions about
the current status of households in terms of employment, income, credit, and participation in farm-
land transfer. We find significant differences in the impact of farmland transfer on transferred-in and
transferred-out households: Transferred-out households’” income increases significantly, but that of
transferred-in households has a downward trend. Using propensity score matching (PSM) and shift-
share instrumental variable, we further confirm the robustness of these findings. To investigate the
external constraints behind this difference, we further analyze the employment, agricultural produc-
tivity, and credit characteristics of agricultural households. The analysis of external constraints shows
that the constraints faced by transferred-out households in the off-farm employment market are rel-
atively small, while the financial, technological, and farmland size constraints faced by transferred-
in households worsen their economic performance.

This study contributes to the literature in several fields. First, our study offers a more nuanced
analysis of the impact of farmland titling on farmland market efficiency and welfare effects in rural
China (Chari et al., 2021; Chavas et al., 2021; Gao et al., 2021; Zhao, 2020)[101521.22], The studies that
come the closest are Zhang et al. (2018)!"8l and Peng et al. (2020)8], who respectively analyze the in-
come effect of farmland transfer on transferred-in and transferred-out agricultural households based
on cross-sectional survey data. However, it remains unclear which type of agricultural household
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income is more affected by farmland transfer. Based on large tracking survey data, this study dis-
cusses the impact of farmland transfer on the different sources of income of different agricultural
households and analyzes the possible mechanisms behind the phenomenon.

The study also provides a plausible explanation for the resource misallocation in agricultural
land reform in developing countries (Gao et al., 2021)["]. External constraints, such as those on farm-
land scale, capital, and technology, limit the production optimization of transferred-in households.
These findings establish a basis for corresponding policy recommendations.

Finally, the study explains the impacts of agricultural land reform in developing countries. Past
empirical evidence has identified the impacts of agricultural land reform in Kenya, Mexico, Vietnam,
Malawi, and Zambia (Chamberlin & Ricker-Gilbert, 2016; De Janvry et al., 2015; Jin & Jayne, 2013;
Nguyen et al., 2021; Ricker-Gilbert et al., 2019)9172023, This study contributes to the developing liter-
ature on the impact of farmland transfer markets, particularly on the welfare of agricultural house-
holds.

The remainder of the paper is organized as follows. Section 2 provides the conceptual analysis,
Section 3 presents the data, variables, and empirical strategy; Section 4 discusses the empirical results,
and Section 5 presents the conclusions.

2. Conceptual Framework

2.1 Impact of farmland transfer on transferred-in and transferred-out households without constraints

To analyze the effect of farmland transfer on household income, we develop an idealized rural
economy with only two productive sectors: agricultural and non-agricultural. The following is as-
sumed under the idealized rural economy: (1) Farmers produce the same crops, and the non-agricul-
tural sector is also homogeneous in terms of products. (2) Famers are heterogenous in ability, with
transferred-in households having greater agricultural productivity and transferred-out households
having greater non-farm productivity. (3) Agricultural output depends only on the input of labor and
farmland. (4) Gross product growth remains stable.

We use the following equation to model a household’s agricultural production function:

fi(@a, Sia, Aj Lia) = @aSia - A - L}a_a 1
where f;(@,, Sia, Aj, Lia) is the household’s agricultural output; Ajand L;, are the quantities of
farmland and labor invested, respectively, in the agricultural production of household i. We assume
that agricultural and labor outputs are consistent with the law of diminishing marginal returns,
showing 0<a<1. Parameter ¢, is the common total factor productivity (TFP) item, while S;, denotes
the farming ability under unconstrained conditions. Based on initial conditions, if we assume that the
farmland cannot be transferred but the farmers can give up farming and choose off-farm employ-
ment, then the number of migrant workers rises. Hence, we can derive the total income function of
household i as follows:
Y; = Mar - fi(@a, Sia, Ay, Lia) + Mar - §j, - Lip 2)
where Mar is the marginal value of production in a village. It remains constant owing to the
stable gross product. Lj,is the amount of labor force in off-farm employment, and S;, denotes the
non-farming ability of household i. Mar - f;(@,, Sia, Aj, Liz) and Mar - Sy, - Ly, are agricultural income
and non-agricultural production income, respectively.

After farmland transfer is allowed, farmers with advantages in agricultural production will rent
in more land; we call such households transferred-in households. Famers with advantages in non-
agricultural production will rent out land; we call such households transferred-out households. The
farmland transfer unit rent is r. We assume transferred-in households will rent in Aj, land and in-
crease Li,, labor in agricultural production. Further, we assume transferred-out households will
rent out Ap,Jand and decrease Ly, labor in agricultural production. Therefore, the income func-
tion of transferred-in households is

Yi, = Mar - q—)asia ) (Ai + A?n)a ' (Lia + L?n,a)l_a + Mar - Sin : (Lin - Lﬂiﬂn,a) -r- A>i¥n
st. A, 20,L;,, =0 3)
and the income function of transferred-out households is
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* * 1-a * *
Yout = Mar - @,S;, (Al - Aout)a : (Lia - out,a) + Mar - S, - (Lin + Lin,a) + 1 AGue

s.t. AQut = 0,Lgyea = 0 4)
We can set up the equation for S;; and S;, based on the first-order condition of maximizing
. . . o o .0y
income. For transferred-in households, the first-order condition of maximizing income is —=* =
in
aY; L
0,—2 = 0. Therefore, the solution is
aLin,a
s \1—-a
(A +A;]
Sip = r(Ai+Aj) — (5)
a-Mar-(pa-(Lia+L;‘n'a)
r(1-a)-(Aj+Aj,)
Sin = —— (6)
a-Mar-(Lia+Lin'a)
. rs T . oY
For transferred-out households, the first-order condition of maximizing income is Fﬁ’“t =
out
ay, L
0,—2 = 0. Therefore, the solution is
aLout,a
r(Aj—Ag )t *
ia = —— )

a-Mar-cpa'(Lia—LSut,a)l_u
g, = FO=O Uiz 8)

B 0"Mar'(l-‘ia_l-‘y(;ut,a)

Based on our assumption regarding farmers’ abilities, we know S;; > S, for transferred-in
households and S;, < S;, for transferred-out households. Hence, when transferred-in households al-
locate more land and labor to agricultural production, the added value in their agricultural income
is greater than the reduced value in their non-agricultural income. As for transferred-out households,
the reduced value in their agricultural income is less than the added value in their non-agricultural
income, which gives us

Proposition 1: Mar - ¢,S;,(Aj,)* - (L’;n‘a)l_a > Mar - S, - (L’;n‘a).

Proposition 2: Mar - @,S;,(Au)* - (L*Out‘a)l_a < Mar - Sip, - (Loyuta)-

Likewise, it is clear that the condition for transferred-in households to rent in the maximum size
of land is

Mar - @,S;a (Aj)" - (L?n,a)l_a = Mar - §;, - (L?n,a) +r- A, (10)

The situation is similar for transferred-out households when the reduced value in agricultural

income is equal to the sum of the increased value in non-agricultural income and rental income, in-

dicating that they have rented out the land to reach the maximum. Therefore, in the absence of exter-

nal constraints, households participate in farmland transfer depending on their comparative ad-

vantages. As a result, both transferred-in and transferred-out households easily obtain a positive in-
come improvement.

2.2. Impact of farmland transfer on transferred-in and transferred-out households with constraints

With external constraints, it is difficult for farmers to maximize production based on their ability.
We introduce constraint parameters t and n for the agricultural and non-agricultural sectors, re-
spectively. t is the loss of agricultural production efficiency due to external constraints such as farm-
land, capital, and technology, while 7 is the risk of unemployment faced by households in the non-
agricultural sector. Then, a household’s agricultural production function is
fi(Pa Sias Ai Lia) = @a(1 — DSia - A(ix ’ Llia_a (11)
and the non-agricultural production functionis: (1 —1) - Sy, * Ljs.
Hence, the income function of transferred-in households is
Yin = Mar - @,(1 — 1)S;5 - (A; + Aj)" (Lia + L?n,a)l_a + Mar - (1 —mn) - Sip - (Lin — L?n,a) —r-Aj
st A, =0,Li,, >0 (12)
and the income function of transferred-out households is
Yout = Mar - (pa(l - T)Sia ) (Ai - At)ut)a ) (Lia - t)ut,a)l_a + Mar - (1 - n) ) Sin : (Lin + L?n,a) +r- A:)ut
s.t. Abye = 0, LGyt = 0 (13)
With the introduction of external constraints, the added value in agricultural income for trans-
ferred-in households is Mar - @,(1 — 1)S;,(Aj)* - (L*in’a)l_a, and the reduced value in non-agricul-
tural income is Mar - (1 —1)S;, (L’{n’a). Similarly, for transferred-out households, the reduced value
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*

in agricultural income is Mar - @,(1 — ©) * S5 (Aput)“ - (Lout‘a)l_a, and the added value in non-agricul-
tural income is Mar - (1 = 1)Si, - (Lyuta). At this point, although both transferred-in and transferred-
out farmers have their own comparative advantages, income variation will depend on external con-
straints.

For a simple example, assuming that agricultural sector is exposed to more external constraints,

namely t>mn. At this point, for the transferred-in farmer, although the Proposition 1 (Mar -
©,Sia (A (L’;n‘a)l_a > Mar - Sy, - (Lj, 4 )) is still satisfied. But we can no longer tell the magnitude of

the change in farm income (Mar - @,(1 — T)S;, (A}, )" - (L}‘n_a)l_a) from the change in nonfarm income
(Mar - (1 —=1)Siy - (Lina))- Given this, we propose the following hypothesis:
Hypothesis 1. With greater external constraints in the agriculture, transferred-out farmers can
reach income growth, while transferred-in farmers face uncertainty in revenue variation.
Hypothesis 2. In case of more pronounced constraints in non-farm employment, transferred-out
households experience uncertainty in income growth, while transferred-in farmers attain income
growth.

3. Data and Method

3.1Data source and description

This study uses 2011 data from the CFD of Zhejiang University and the CHFS conducted by the
Survey and Research Center for China Household Finance at the Southwestern University of Finance
and Economics. The sample is selected using stratified, three-stage, and probability proportionate to
size sampling methods. The dataset investigates all aspects of farmers’ lives, allowing us to examine
the effect of farmland transfer in detail.

The data cover 320 villages in 2011, with an initial sample size of 8,438 households, which ex-
panded by 1,428 villages in 2017, with a sample size of 40,011 households. By now, this survey has
been conducted six times, once every two years, and data have been made public in 2011, 2013, 2015,
2017, and 2019. Yet, since this paper requires information on land transfer and agricultural produc-
tion, while the related data are only available from three surveys in 2013, 2015 and 2017. Therefore,
we use cross-sectional panel data between 2013 and 2017 for data comparability. First, the data of
non-rural households are excluded. Second, only the data of households that are tracked and inves-
tigated in 2013, 2015, and 2017, are retained. Finally, agricultural households with major data gaps
are excluded. The final dataset comprises 6,994 agricultural households, with 20,982 observations.

Table Al (Appendix A) shows the distribution of agricultural households involved in farmland
transfer. A total of 1,305 (18.66%) agricultural households participate in the transfer, of which 579
(8.28%) transfer out the farmland, and 754 (10.78%) households transfer in. The number of trans-
ferred-out households continues to increase, and by the end of 2017, the number of transferred-out
households increases by 452, accounting for 14.74%. The number of transferred-in households de-
creases after increasing briefly. By the end of 2017, the number of transferred-in households decreases
by 131 compared with 2013, and the proportion decreases to 8.91%.

To determine the income differences across various agricultural households, we classify them
into three categories (transferred-in, transferred-out, and non-transfer). Figure 1 presents the house-
hold income comparison, showing that wage income accounts for more than 50% of household in-
come in almost all categories, with a rising trend. The wage income of transferred-out households
sees the maximum increase. Transferred-in households have the highest management income but the
lowest increase in wage income. Property income accounts for a small proportion of household in-
come and is characterized by slow growth. The income gap between transferred-in and non-transfer
households is insignificant, but may not indicate the real income effect and needs to be tested with
empirical evidence.
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Figure 1. Comparison of the average annual household income. The figure shows the changing trend
of the annual average income of various types of households. The horizontal axis represents time
(unit: year), and the vertical axis, income (unit: yuan). IN, OUT, and NON represent transferred-in,
transferred-out, and non-transfer households, respectively.

3.2 Variable definition and descriptive statistics

To empirically test the income effect of farmland transfer, we choose agricultural, management,
property, transfer, wage, and family net incomes as the main dependent variables. The core inde-
pendent variables are whether to transfer out or transfer in. Simultaneously, referring to the litera-
ture, the household head’s characteristic variables (sex, age, education level) and family characteris-
tics (family size, number of laborers, average years of education, etc.) that could effect household
income are selected as control variables (Gao et al., 2019; Min et al., 2017; Su et al., 2018)12¢26], Table
A2 (Appendix A) shows these variables’ specific definitions and basic statistical characteristics. Table
1 shows the statistical descriptions of various economic indicators and their differences between
transfer households and non-transfer households.
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Table 1. Descriptive statistics and mean differences among three types of households.

Non-trans-  Trans- Trans-  Differences Differences
fer house-  ferred-  ferred-in  in means in means
holds (A) out house- (A-B) (A-C)
var house- holds
holds ©
(B)
InAgricul- 4.4609 3.2992 6.2698 1.1617***  -1.8088***
ture
InManage- 5.1452 4.4487 6.5036 0.6966***  -1.3584***
ment

InProperty 2.0777 3.7362 1.8385 -1.6585***  0.2393***

InTransfer 6.0581 6.3157 6.2467 -0.2577***  -0.1886***

InWage 5.4827 5.8259 48035  -0.3432***  (0.6793***
InFami- 9.1686 9.5648 8.8430  -0.3962***  0.3256***
lyincome

H_Gender 0.8694 0.8565 0.9217 0.0129** -0.0523***
H_Age 53.7594 55.4405 52.2113  -1.6811***  1.5481***
H_Edu 7.3813 7.5340 7.1741 -0.1527** 0.2072***

Familysize 3.9848 3.6981 4.2646 0.2868***  -0.2798***

Labor 2.7813 2.5310 3.0638 0.2503***  -0.2825***
Av_Age 42.6758 45.4622 40.0256 -2.7864*** 2.6502***
Av_Edu 7.3088 7.4486 7.1275 -0.1398*** 0.1813***
Av_Farm- 1.3041 2.0467 2.4520 -0.7426*%**  -1.1478***
land

InAsset 11.0896 11.4745 10.6516 -0.3849*** 0.4379***
InPce 10.0582 10.0835  10.0823 -0.0253 -0.0242

Notes: The table demonstrates each variable’s mean values and differences for different types of agricultural
households. The mean difference is based on non-transfer households. The significant differences in the mean
values of most variables may indicate selection bias in farmland transfer decision-making. *** p<0.01, ** p<0.05,
*p<0.1.

Table 1 shows that transferred-out households’ agricultural and management incomes are sig-
nificantly lower than those of non-transfer households. Meanwhile, transferred-out households’
property, transfer, wage, and family net incomes are significantly higher than those of non-transfer
households. We find that transferred-in households” agricultural, management, and transfer incomes
are significantly higher than those of non-transfer households. However, transferred-in households
have lower property, wage, and family net incomes. In terms of other control variables as well, there
are significant differences between transfer households and non-transfer households, which indicates
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a “selection bias” problem. Agricultural households’ participation in farmland transfer is a non-ran-
dom “self-selection” behavior. The statistical differences of the above indicators may not be the inev-
itable result of farmland transfer behavior; they could have been caused by other factors. Therefore,
it is necessary to further verify the income effect of farmland transfer through multiple regression
analysis.

3.3 Empirical strategy

To obtain the actual income effect of farmland transfer on different households, we construct the

following reduced-form model.
InYj = Bo + B1Dic + BoXie + Vi + 8¢ + &;¢ (14)
where InYit denotes the income of household i in period t, including the logarithm of agricul-
tural, management, transfer, property, wage, and family net incomes. Dit is the status variable when
household i transfers in or out at time t and can take values of 0 to 1. Xit represents a series of control
variables affecting household income, dt represents time fixed effects, and «it is the random error
term. As the macro-economic environment affects the transfer decision (Aguilar-Steen et al., 2016;
Peng et al., 2020)1827] and family net income, we control for the regional fixed effects y;of the city level
to reflect the impact of the macro-economic environment.

A concern with the regression is that the decision of whether to participate in farmland transfer
is the result of self-selection. Selection bias leads to the problem of endogeneity and biased ordinary
least squares estimators (Li et al, 2019; Zhang et al., 2018; Zhang et al., 2020b)[161828l. Because of the
concern that households’ transfer decisions are based on observable or unobservable variables, we
adopt two methods to mitigate estimation bias.

Firstly, one potential cause of self-selection in land transfer participation could be the prior sig-
nificant differences among households. Hence, we use the Propensity Score Matching (PSM) method
(D’ Agostino, 1998)1*! to find the sample similar to the households who has participated in land trans-
fer. The strategy for finding similar matching groups is that: (1) developing a probit model to estimate
the relation between covariates and the decision of household participation in land transfer, covari-
ates were the data before land transfer; (2) calculating the propensity score for each household and
screening the similar samples based on the matching criteria; (3) re-estimating the model (14) based
on the similar samples.

However, transfer decision may be influenced by unobservable variables, the “transferred-in
(transferred-out)” variable is the likely cause of the disturbance. Thus, we also mitigate endogeneity
concerns by finding instrumental variables. Learning from Tabellini's (2020)30! design ideas for shift-
share instrument, we interact two sources of exogenous variation to construct an instrumental varia-
ble. First, we use the proportion of transferred-in (transferred-out) households in the other villages
within the city, excluding the local village (Démurger & Xu, 2011; Kung, 2002; Li et al., 2021)131-%3], as
the exogenous determinants of households participating in farmland transfer. Second, we use the
proportion of households participating in the HSR in each province in 1983 to denote th initial will-
ingness to participate in farmland transfer. This two-step method yields an instrumental variable of
farmland transfer, which satisfies two key assumptions: correlation and exogeneity.

4. Empirical results

4.1 Main findings

We discuss the results for transferred-out households and compare them with those for non-
transfer households and then with those for transferred-in households. We analyze the effect of farm-
land transfer on income structure and family net income for both groups.

The baseline regression results in Columns (1) and (2) of Table 2 show that transferred-out farm-
lands have a significant negative effect on agricultural and management incomes. The above results
are intuitive as the inputs of transferred-out households in agricultural production have reduced. We
compare our results with those of Chamberlin and Ricker-Gilbert (2016)? and Zhang et al. (2018)118!
who also find that transferred-out farmlands reduce agricultural income. Besides, we see a significant
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increase in the wage income of transferred-out households relative to non-transfer households (Col-
umn [5]). This suggests that transferred-out households increase non-agricultural labor inputs. Sim-
ilarly, transferred-out households have a higher property income compared with non-transfer house-
holds (Column [4]), and transfer income does not significantly differ between transferred-out and
non-transfer households (Column [3]). Overall, our findings suggest that transferred-out farmlands
increase wage and property incomes, do not affect transfer income, and decrease management in-
come, eventually leading to a significant increase in family net income. The impact of the other con-
trol variables on different income sources is consistent with Zhang et al. (2018)'8! and Li et al.’s
(2019)116] research conclusions.

Table 2. Effect of transferred-out farmlands on household income.

1) ) ®) (4) (®) (6)
InAgricul- InManage- InTrans- InProp- InWage InFami-
ture ment fer erty lyincome
Transferred- -1.519*** -0.990*** -0.050 2.131***  0.740*** 0.409%**
out
(0.126) (0.138) (0.076) (0.111) (0.130) (0.068)
H_Gender 0.78%** 0.822*** -0.332%** 0.034 -0.113 -0.013
(0.110) (0.145) (0.091) (0.089) (0.115) (0.097)
H_Age 0.014** -0.001 0.027***  -0.006**  -0.013** 0.007*
(0.005) (0.006) (0.003) (0.003) (0.006) (0.004)
H_Edu -0.015 -0.006 0.057***  0.047***  -0.033* 0.021
(0.022) (0.024) (0.0112) (0.012) (0.020) (0.014)
FamilySize 0.113** 0.093* 0.605***  -0.059** 0.034 0.111***
(0.046) (0.051) (0.036) (0.024) (0.056) (0.035)
Labor 0.358*** 0.294*** -0.538*** 0.001 0.946*** 0.186***
(0.054) (0.063) (0.040) (0.027) (0.052) (0.045)
Av_Age 0.007 0.007 0.056*** 0.006** - 0.003
0.051***
(0.006) (0.006) (0.003) (0.003) (0.006) (0.004)
Av_Edu -0.103*** -0.043 -0.039**  0.092***  (.245%** 0.076%**
(0.025) (0.028) (0.017) (0.014) (0.027) (0.014)
Av_Farmland 0.218*** 0.156*** 0.054*** 0.015 - -0.016
0.109***
(0.044) (0.031) (0.015) (0.013) (0.029) (0.013)

InAsset 0.032*** 0.076*** 0.009 0.097***  0.030*** 0.044***
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(0.012) (0.012) (0.006) (0.006) (0.009) (0.009)
InPce -0.014 0.494*** 0.321***  0.567*** 0.052 0.386***

(0.071) (0.060) (0.045) (0.048) (0.062) (0.045)
Year FE Y Y Y Y Y Y
Region FE Y Y Y Y Y Y
Observations 14,997 14,997 14,997 14,997 14,997 14,997
R-squared 0.172 0.129 0.18 0.267 0.288 0.101
F-value 39.77 32,87 119.36 103.28 300.85 67.87

Notes: The table shows the effect of transferred-out farmlands on the various household incomes. The regional
effects at the city level are controlled for to control for the impact of different external macro environments.
Transferred-in household data are eliminated in this regression. Agricultural income is included in management
income. Regional level clustering standard errors are in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.

We find that transferred-in households (Table 3) have higher agricultural and management in-
comes than non-transfer households, suggesting that the gains in agricultural profit exceed the farm-
land rents paid by transferred-in households. Moreover, property income does not significantly differ
between transferred-in and non-transfer households. This suggests that transferred-in households
may not have invested heavily in agricultural production. We see a significant increase in transfer
income, significant at the 1% level, which suggests that the state will provide financial subsidies for
large-scale households (Zhang et al., 2018)[18]. Therefore, transferred-in farmlands have a significant
positive effect on transfer income, though, in general, they have a significant negative effect on family
net income. One possible explanation is that the decline in the wage income of transferred-in house-
holds significantly exceeds the decline in their management income.

Table 3. effect of transferred-in farmlands on household income.

1) ) @) (4) ®) (6)
InAgricul- InManage- InTrans- InProp- InFami-
InWage .
ture ment fer erty lyincome
Transferred- 0.956*** 0.640*** 0.194*** 0.047 - -0.529%**
in 0.897***
(0.153) (0.150) (0.068) (0.065) (0.126) (0.102)
H Gender 0.797*** 0.712*** -0.315%** -0.018 -0.004 0.015
(0.124) (0.149) (0.088) (0.091) (0.126) (0.099)
H_Age 0.010* -0.001 0.027***  -0.010*** -0.008 0.010**
(0.006) (0.006) (0.003) (0.003) (0.006) (0.004)
H Edu -0.002 0.000 0.062***  0.029*** -0.031 0.021
(0.024) (0.025) (0.013) (0.011) (0.02) (0.016)
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FamilySize 0.117%* 0.103** 0.562***  -0.044**  0.000 0.087%*

(0.049) (0.052) (0.034) 0.022)  (0.051) (0.035)
Labor 0.281*** 0.208*** -0.466*** -0.026 1.02%** 0.173***

(0.060) (0.066) (0.039) (0.028)  (0.055) (0.051)

0.005 0.003 0.055***  0.008*** - 0.000
Av_Age

0.043***

(0.006) (0.007) (0.003) (0.003)  (0.006) (0.004)
Av Edu -0.085*** -0.021 -0.05*** 0.106***  0.252*** 0.081***

(0.027) (0.030) (0.018) 0.013)  (0.025) (0.018)

0.229*** 0.179%** 0.064*** 0.001 - -0.017
Av_Farmland
0.136***

(0.051) (0.040) (0.021) (0.012)  (0.034) (0.016)
InAsset 0.043%*+ 0.074%% 0.011*  0.089%**  0.038***  0.048***

(0.012) (0.012) (0.006) (0.005)  (0.009) (0.010)
InPee 0.034 0.438%%*  0341***  0588***  0.100 0.392%%*

(0.076) (0.066) (0.048) (0.052)  (0.065) (0.053)
Year FE Y Y Y Y Y Y
Region FE Y Y Y Y Y Y
Observations 15,003 15,093 15093 15093 15,093 15,093
R-squared 0.165 0.134 0.179 0.222 0.269 0.09
F-value 19.75 25.64 96.74 54.06 274.27 49.75

Notes: The table shows the effect of transferred-in farmlands on the various household incomes. The regional
effects at the city level are controlled for to control for the impact of different external macro environments.
Transferred-out household data are eliminated in this regression. Agricultural income is included in manage-
ment income. Regional level clustering standard errors are in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.

In comparing Table 2 with Table 3, it can be seen that land transfer is positively related to the
income of the transferred-out farmers, while it is negatively related to the transferred-in farmers,
showing evidence that is consistent with Hypothesis 1. It seems to imply that transferred-in farmers
face greater external constraints. To confirm whether income differences exist before households par-
ticipate in farmland transfer, we design different time windows to compare income differences across
agricultural households. We set the time when households participate in the farmland transfer as t
and take t-2 as the base period (data interval of two years) to test any possible significant difference
between the two groups before the farmland transfer. Table 4 shows that, in most cases, there are no
significant differences between the two groups, and the regression results are reliable. However, the
wage and family incomes of transferred-out households show a relatively clear growth trend before
the farmland transfer, which requires further test for robustness.

do0i:10.20944/preprints202304.0760.v1
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Table 4. Event study tests.
D ) ©)) 4) ©) (6)

InAgriculture  InManagement InTransfer InProperty InWage InFamilyincome

Transferred-in Households

t-4 0.372 0.162 0.209 0.183 0.222 0.02
(0.312) (0.307) (0.183) (0.177) (0.339)  (0.215)

t-2

t 0.874%** 0.646%** 0.263***  0.005 -0.619%**  -0.237*
(0.179) (0.177) (0.088) (0.068) (0.135)  (0.136)

t42 0.917%** 0.586%** -0.047 0.064 S0.731%%% 0. 743%%*
(0.223) (0.223) (0.106) (0.076) (0.154)  (0.176)

t+4 0.636™* 0.388 0.407***  0.149 -0.856%**  -0.43**
(0.261) (0.261) (0.11) (0.103) (0.207)  (0.168)

Transferred-out Households

t-4 -0.314 -0.053 -0.071 0.154 0.557***  0.267**
(0.202) (0.207) (0.143) (0.126) (0.216) (0.113)

t-2

t -1.316*** -0.909*** 0.041 2.679***  0.584***  (0.465***
(0.128) (0.142) (0.085) (0.085) (0.119) (0.078)

t+2 -1.155%** -0.705%** -0.037 1.341*%**  0.357** 0.35%**
(0.157) (0.178) (0.107) (0.102) (0.14) (0.1)

t+4 -1.76%** -1.305*** -0.052 1.026***  0.775*** 0.019
(0.209) (0.233) (0.135) (0.149) (0.188)  (0.129)

Covariates Y Y Y Y Y Y

Year FE vy Y Y Y Y Y

Region FE v Y Y Y Y Y

Notes: Covariates include household head characteristic variables (H_Gender, H_Age, and H_Edu)
and household characteristic variables (Family_size, Labor, Av_Age, Av_Edu, Av_Farmland, InAsset,
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and InPce). Time fixed effects and regional fixed effects are controlled in the regression. Regional level
clustering standard errors are in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.

4.2. Robustness test

4.2.1. Using the matching sample to re-estimate the effect of land transfer

The PSM method is used for sample screening before participating in the farmland transfer. First,
we build the logit regression equation of the transfer decision. Under this method, we select variables
that have significant differences between the two groups of samples and do not change with time as
covariables to measure the propensity score. Next, the (1:1) nearest neighbor matching (without put-
ting back) is used to generate the propensity score of each variable. And we exclude the samples that
do not meet the common support domain. The PSM balance test results are presented in Table A3
(Appendix A) and the kernel density functions are presented in Figure Al (Appendix A). Overall,
there is no significant difference in the covariables between the control and treatment groups. Finally,
we re-estimate the model (14) using the matching sample.

Table 5 presents the regression results after PSM. The effect of transferred-out farmlands on
transfer income changes from positive to negative but remains insignificant. We find that the effect
of transferred-out farmlands on management, property, and wage incomes is consistent with the
benchmark regression, and the effect on family net income is still significant. In the case of trans-
ferred-in households, the effect of farmland transfer on transfer income is insignificant. The effect on
the other types of income does not change, and there is still a significant negative effect on family net
income. The regression results suggest that selection bias exists, but its effect on the income effect is
weak.

Table 5. Re-estimate results for model (14).

@ ) ®) (4) ®) (6)

InAgri-  InManage- InTrans InProp InWag InFami-

culture ment fer erty e lyincome
Trans- -1.396***  -0.904*** -0.109  2.243* 0.621* 0.352***
ferred- ** **
out (0.155) (0.168) (0.093) (0.086) (0.137 (0.099)

)

Trans- 0.683*** 0.474%** 0.107 0.056 - -0.543***
ferred-in 0.707*

(0.168) (0.170)  (0.089) (0.073) (0.142  (0.125)

)
Covari- Y Y Y Y Y Y
ates
Year FE Y Y Y Y Y Y
Region Y Y Y Y Y Y
FE

Notes: The table shows the regression results using matching samle. Covariates include household
head characteristic variables (H_Gender, H_Age, and H_Edu) and household characteristic variables
(Family_size, Labor, Av_Age, Av_Edu, Av_Farmland, InAsset, and InPce). Time fixed effects and re-
gional fixed effects are controlled in the regression. Regional level clustering standard errors are in
parenthesis. ** p<0.01, ** p<0.05, * p<0.1.
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4.2.2. Instrumented results

We use the method described in the previous section to construct the instrumental variable and
name percentage. We select age, education level, sex of the household head, family size, year dummy
variables, and city dummy variables as the independent variables of the first-stage regression. Table
6 presents the regression results of the two-stage least squares, which show that in the first stage, the
instrumental variables have a significant impact on farmland transfer decisions. The weak identifica-
tion test shows that the variables are valid and reasonable.

Table 6. Estimation of the instrumental variable model.

@ ) ©) (4) ®) (6)
InAgri- InManage- InTrans InProp- InWag InFami-
culture ment fer erty e lyincome
Panel A: Second-Stage Results
Trans- - -0.796 -0.664  3.538** 1.522* 0.674*
ferred- 2.622%** * *
out (0.795) (0.840) (0.473) (0.467)  (0.67) (0.386)
Trans- 4.282***  3243***  1.026* -761** - -0.134
ferred- in * 2.434*
**
(0.997) (0.941) (0.439) (0.377) (0.698) (0.54)
Panel B: First-Stage Results
Transferred-out Transferred-in
Percent- -1.104*** -1.499***
age
(0.145) (0.167)

K-PF 58.196 80.263
Value
Covari- Y Y Y Y Y Y
ates
Year FE Y Y Y Y Y Y
Region Y Y Y Y Y Y
FE

Notes: The table shows the results of the two-stage regression. Panel A shows the second-stage re-

gression results, and Panel B shows the first-stage regression results. The K-P F Value represents the

weak identification test results. The control variables of the second-stage regression are the same as

those of the first-stage regression, except for the instrumental variables (Percentage). Regional level

clustering standard errors are in parenthesis. *** p<0.01, ** p<0.05, * p<0.1.

The regression results of the instrumental variable model are generally consistent with the
benchmark regression results, except for a change in significance in a few categories. The effect of

transferred-out farmlands on management income changes from significant to insignificant but re-

mains negative. In the case of transferred-in households, the effect on family income remains negative
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but insignificant. The benchmark regression, PSM regression, and instrumental variable model re-
sults suggest that the self-selection problem exists and may lead to a mis-estimation of the actual
income effects.

4.3. External constraints analysis

The analyses in Subsections 4.1 and 4.2 indicate that while the economic performance of trans-
ferred-out households improves significantly, transferred-in households do not experience signifi-
cant income improvements, and to some extent, their income even decreases. The results imply that
transferred households may actually be exposed to external constraints, in line with hypothesis 1. As
such, we will focus on answering two questions in this section: firstly, is it true that transferred-in
farmers face higher external constraints; and secondly, what are the external constraints?

To verify whether transferred-in households do face higher constraints, we test their agricultural
productivity Because if there are no frictions, transferred-in farmers will increase the input of labor
and land, leading to higher outputs. If the productivity of transferred-in farmers does not improve
significantly, plausibly constraints exist. Following the measurement method of Beveren (2012)34, we
replace the dependent variable with agricultural TFP. TFP results from the Cobb-Douglas production
function. Panel A of Table 7 presents the estimation for whether transferred-in farmlands affect agri-
cultural households’ agricultural productivity. The coefficient of Column (1) is negative but not sig-
nificant, suggesting that agricultural productivity does not improve and may even decline owing to
inadequate management capacity. A potential concern with the estimation is that there may be dif-
ferences in agricultural productivity changes across different terrains (hills, plains, and others). We
control for various terrains in Columns (2)—(4), and the results barely change. In Columns (2)—(4), we
include interactions between transferred-in farmlands and terrains. The impact of plains is positive,
and the impact of hills and other terrains is negative.

The TFP results confirm the higher constraints faced by transferred-in farmers, and we next fo-
cus on answering what the constraints refer to. Drawing on the discussions in Guirkinger & Boucher
(2008)1331, Chand et al. (2011)1%], and Shita et al. (2019)%7], we argue that the possible constraints are
land size, capital size, and technological inputs.

Our first concern is the variations in land size of transferred-in farmers. Looking at Panel B in
Table 7, we find that although the average land of transferred-in farmers is four times larger than
non-transfer, but the median land in transferred-in households is less than 15 mu. In addition, sur-
prisingly, there is also a downward trend in land size for transferred-in households. Visibly, majority
of the transferred-in farmers' land size is still low and fails to maximize the scale effect(Foster &
Rosenzweig ,2010; Thapa & Gaiha,2011)3831 .

Secondly, we turn to the availability of funds for farmers. because access to finance is perceived
as one of the key elements in helping smallholder farmers to improve productivity (Amha & Peck,
2010; Amha, 2011; Khandker & Koolwal, 2014)140-2l. However, like in many developing countries,
Chinese rural households also suffer from financing constraints(Dong and Featherstone, 2006; Yu,
2008; Luo, 2004)143-451.. We construct a credit constraint dummy variable, which takes the value of 1
when the agricultural households’ loan demand is greater than the loan obtained and 0 otherwise.
As expected, Column (5) of Panel A in Table 7 indicates that transferred-in households are more likely
to suffer from credit constraints. Moreover, according to Ali et al. (2014)14%, credit constraints have a
negative impact on agricultural production efficiency. This may be one of the reasons the income of
transferred-in households cannot increase significantly.
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Table 7. Further analysis of transferred-in households.

Panel A: Relevant Regression Results.

1) )] ®3) 4) ()
TFP TFP TFP TFP  Credit Constraints

Transferred-in -0.015 0.066***
(0.025) (0.012)
Transferred-in* -0.017
hills
(0.040)
Transferred-in* 0.002
plains
(0.042)
Transferred-in* -0.065
others
(0.065)
Covariates Y Y Y Y Y
Year FE Y Y Y Y Y
Region FE Y Y Y Y Y

Panel B: Descriptive Statistics of the Cultivation Scale.

Cultivation Scale (Non-trans- Cultivation Scale (Transferred-
fer) in)
Mean Median Maximum  Mean Median ~ Maximum

2013 7.520  5.000 315.000 29.084 14.000  580.000

2015 7.609  5.000 315.000 27543 12.000  455.000

2017 7.769  5.000 315.000 28.813 12500  500.000

Notes: The table shows some of the reasons the income of households with transferred-in farmlands
cannot increase. Panel A shows the relevant regression results. Column (1) shows the overall impact
of transferred-in farmlands on agricultural productivity, and Columns (2), (3), and (4) show the im-
pact in hills, plains, and other areas, respectively. Column (5) shows the impact of transferred-in farm-
lands on agricultural production efficiency and credit constraints. The control variables are consistent
with those in the above regressions. Panel B presents the descriptive statistics of the cultivation scale.
The units of the mean, median, and maximum values are mu. Regional level clustering errors are in
parenthesis. *** p<0.01, ** p<0.05, * p<0.1.

Finally, we are also interested in the technical improvements of the transferred-in farmers. As
expected, technical progress is an important factor affecting agricultural productivity compared to
land and capital size (Olagunju & Salimonu,2010; Dontsop Nguezet et al,2011; Adofu et al,2013;
Khatun & Haider, 2016)14-50.We use a question from CHFS and CFD to test the technical constraints
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of transferred-in farmers. The CHFS included the question, “In what ways did you receive agricul-
tural technical advice?” A total of 1,404 households responded to this, of which, only 174 households
received agricultural technical advice. The proportion of transferred-in households among the total
households that responded was 30, of which, only 3.85% received agricultural technical advice. This
suggests that technological improvements have not accompanied the expansion of agricultural pro-
duction.

These results show that the transferred-in households are restricted by land size, credit and tech-
nological production capacity, so they cannot improve agricultural productivity and economic wel-
fare.

5. Conclusion

After 2009, the Chinese government introduced a large-scale farmland titling program. The re-
moval of institutional friction boosted the scale of the market transfers of farmlands. There has been
much discussion in the literature on whether such titling programs can improve agricultural house-
holds’ social welfare and even productivity (Chari et al., 2021)19, with mixed evidence that necessi-
tates further explorations for an answer to this question.

Our study highlights the role of external constraints in the effect of farmland transfer on house-
hold income, which is reflected in the differences in economic performances between transferred-in
and transferred-out households. Transferred-in households face a dearth of agricultural technology
and capital, while transferred-out households place a higher focus on the constraints of off-farm em-
ployment.

Employing the longitudinal data of 6,994 Chinese rural households from the CHFS and CFD,
this study revealed an asymmetric income effect of farmland transfer. Transferred-out farmlands
have a significant negative effect on agricultural and management incomes, but a positive effect on
property and wage incomes, resulting in an increase in family net income. For transferred-in house-
holds, the effects of agricultural and management incomes are significantly positive, but wage in-
come decreases significantly, eventually leading to a negative effect on family net income. The study
also provides direct evidence of the asymmetric income effect by analyzing labor reallocation and
agricultural productivity. A further analysis indicates that farmland transfer facilitates labor reallo-
cation, but limitations such as credit constraints and technological production capacity do not allow
such transfers to improve the agricultural productivity of transferred-in households. Instead, they
suffer a decline in family net income, with no benefits from labor reallocation. By contrast, with non-
agricultural income being higher than its agricultural counterpart, transferred-out households benefit
significantly from labor reallocation.

Thus, the study recommends that the government should strengthen financial support for agri-
culture and the promotion of agricultural technology to help transferred-in households improve their
production efficiency level to ultimately promote income growth. Contrary to the findings of Zhang
et al. (2018)181 and Peng et al. (2020)1], this study does not find a positive income effect of farmland
transfer on transferred-in households. The detailed evidence suggests that transferred-in households
face severe external constraints, as well as technical and financial constraints, that worsen their eco-
nomic performance. This result also suggests potential scope for further farmland reform.

However, this paper still has some limitations: (1) Restricted by data availability, we can only
use publicly available data from CHFS and CFD for 2013, 2015, and 2017, affecting the external va-
lidity of findings; (2) To be acknowledged, our evidence is not strictly causal, as we were unable to
find a counterfactual sample when individuals are not participating in land transfer; (3) Relevant
questions remain to be answered further, such as whether land transfer can deepen the labor division
and why transferred-in farmers face higher constraints.
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Appendix A

Before Matching After Matching

Density
Density

Figure 1. Sample distribution.

Transferred-out Transferred-in Transfer

Number Proportion  Number Proportion ~ Number Proportion

2013 520 7.69% 644 9.53% 1,164 17.22%
2015 778 11.52% 779 11.53% 1,557 23.05%
2017 891 13.19% 531 7.86% 1,422 21.05%

Notes: The table shows the changes in the number and proportion of various types of rural house-
holds. The total number of households is 6,756. Some households have both transferred-in and trans-
ferred-out farmlands, meaning their management awareness has improved.
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Table 2. Variable definition and summary statistics (N = 6,756).
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Variable Description Mean S.D.

Dependent varia-

bles

InAgriculture Net income earned by households from agricultural production 4539 5641
(CNY)

InManagement Sum of income from agricultural production and business (CNY) 5.244 5797

InProperty Income earned by households from their own houses, farmlands, 2410 2949
and other properties (CNY)

InTransfer Sum of grain subsidies, machinery-purchase subsidies, and other 6.153 3.288
transfer payments (CNY)

InWage Net income earned by households working locally or in other loca- 5.432  5.185
tions (CNY)

InFamilyincome Family net income. Sum of management, transfer, property, and 9.197 3.786
wage incomes (CNY)

Independent vari-

ables

Transferred-out = 1 if the household transfers out the farmland; = 0 otherwise 0.108 0.311

Transferred-in = 1 if the household transfers in the farmland; = 0 otherwise 0.096 0.295

H_Gender = 1 if the household head is male; = 0 otherwise 0.876 0.329

H_Age Age of the household head (years) 53.849 12.629

H_Edu Years of schooling of the household head (years) 7.377 3511

Familysize Number of household members 3973 1.793

Labor Number of household labor force 2.778  1.451

Av_Age Average age of household members (years) 42.808 14.873

Av_Edu Average years of schooling of the household members (years) 7.306 2.995

Av_Farmland Area of farmland per household member (mu) 1.691 3.011

InAsset Household net asset (CNY) 11.094 4.566

InPce Total household consumption (CNY) 10.068 0.883

Additional varia-

bles

H_Migrant = 1 if the household head is a migrant worker; = 0 otherwise 0.349 0.477
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H_Agriculture = 1 if the household head engages in agricultural production; = 0 0.550 0.498
otherwise

H_Entrepreneur- =1 if the household head starts a business; = 0 otherwise 0.102  0.302

ship

F_Migrant Number of migrant workers in household i 0.937 1.036

F_Agriculture Number of laborers engaged in agricultural production in house- 1327 1.165
hold i

Notes: This table presents the summary statistics from the CHFS data. The table shows various types
of household incomes as dependent variables and household head and family characteristics as con-
trol variables. To eliminate possible heteroscedasticity, reduce absolute value, and facilitate calcula-
tion, both the dependent variables and some control variables are treated with logarithm.

Table 3. Balance test results of the explanatory variables before and after propensity score matching.

Un- Trans- Non- Bias Trans- Non- Bias

matched ferred- trans- % ferred- trans- %

in fer out fer

Matched Mean Mean
H_Gen- ] 0.926 0.869 18.8 0.861 0.869 -25
der

M 0.926 0.931 -1.6 0.860 0.855 1.6
H_Age ] 52.034 53.759 - 55.319 53.759 12.0

14.5

M 52.053 52.246 -1.6 55.317 55533 -1.7
H_Edu ] 7.222 7.381 -4.7 7.670 7.381 8.1

M 7.220 7.015 6.1 7.666 7.719 -15
Fami- ] 4.290 3.985 17.3 3.694 3.985 -
lySize 16.3

M 4,289 4.330 -2.3  3.699 3.664 1.9
Labor ] 3.087 2.781 22.3 2.530 2.781 -

16.9

M 3.086 3.126 -2.9 2534 2.528 0.4

Av_Age ] 39.633 42.676 - 45280 42.676 16.8
22.2

M 39.644 39.668 -0.2 45.227 45582 -2.3

Av_Edu ] 7.178 7.309 -4.6 7.584 7.309 9.0

M 7.176 7.048 44  7.587 7679 -3.0


https://doi.org/10.20944/preprints202304.0760.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 April 2023 d0i:10.20944/preprints202304.0760.v1

Av_Farm- U 2.475 1.304 36.1 2.211 1.304 29.4
land

M 2.454 2.528 -2.3 2124 1.988 4.4
InAsset U 10.579 11.090 - 11.588 11.090 11.9

10.2

M 10.593 10,530 1.3 11585 11579 0.1
InPce U 10.105 10.058 5.5 10.108 10.058 5.6

M 10.104 10.070 4.1 10.109 10.137 -3.2

Notes: The table shows the changes in the mean deviation of the explanatory variables between the
treatment and control groups before and after matching. After the matching is completed, the variable
deviation between the processing and control group is reduced.
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