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1 Introduction

In the fields of agricultural and development ecoits, the Chinese land tenure regime
continues to attract the attention of the sciamtiimmunity and there is an ongoing public debate
about the system and its prospects for furtherrmef&ince the dismantling of the commune
system in the 1970s and 1980s and its replacenyetitebso-called Household Responsibility
System (HRS) (Fan et al., 2005; Huang et al., 2a68)responsibility of agricultural production
has been put back into the hands of individual ébokls. Under the current system, land is
communal property and households receive land actstifor a period of 30 years. The land
contracts grant the household income and contybtsj however, they do not include the right to
sell the land (Deininger and Jin, 2005; Heerinklet2007; Huang et al., 2008, 2009; Liu et al.,
1998).

To ensure equal per capita access to land in et @ growing or shrinking household size,
land can be reallocated by local authorities (Dwjar and Jin, 2005), though the central
government, in principle, seeks to restrict laradlogation by local authorities (Krusekopf, 2002)
and has legally sanctioned the right of farmersrigage in land rental transactions (Feng et al.,
2004, cited in Heerink et al., 2007). Nonethelélsre exists substantial heterogeneity in the
implementation of this land tenure system acrossipces and even within villages. In some
localities, land reallocations no longer take pjaceile in others they still occur. Likewise, land
rental markets are governed by diverse regulatiatgch range from free land transfers to
outright prohibition (Carter and Yao, 2002; Deinéngand Jin, 2005; Heerink et al., 2007;
Krusekopf, 2002).

China’s land market regime is potentially well-sditto promote equity objectives;
egalitarian access to land fulfills an importanifame function by providing almost the entire
rural population with a basic means for subsisteNog surprisingly, it is often cited as a reason
for the virtual absence of a landless class asagell reason for the relatively high level of sbcia
development in the country (Deininger and Jin, 2@ati et al., 2005). One major implication
of the land tenure system, however, is that ibihtices a substantial degree of tenure insecurity.
Households which leave land idle, rent out landfimd off-farm employment run the risk of
losing their land or receiving land of inferior dji\ain a future reallocation (Deininger and Jin,
2005; Kung, 2002; Shi et al., 2007; Zhao, 1999).

In spite of this tenure insecurity, a land rentarket is emerging in China. While earlier
studies report sluggish developments of land renéatkets and low levels of land rental activities
with only 1% to 3% of agricultural land being tréersed via market transactions (Krusekopf,
2002; Liu etal., 1998; Yang, 1997; Yao, 2000), enoecent analyses highlight accelerating
trends in the emergence of land markets such asihsghares of land being rented (Heerink et al.,
2007; Kung, 2002; Tu et al., 2006). In an analgéidata from three provinces, Deininger and Jin
(2005), for example, find that by the end of th&®d®the area of land allocated via market
mechanisms already exceeded the area which hagdmktated administratively. The authors
also find that just 16% of villages were using niegbns on land transactions. Land transfer
activities, however, vary widely between villag&ssekopf, 2002).

An underlying objective of the land regime — nam#ébyensure an egalitarian distribution of
land — has resulted in very small land holdingshvaverage land endowments typically not
exceeding one mu per capit&urthermore, reallocations and the principle thatiseholds
should receive land of the same quality have redut a large degree of land fragmentation
(Gulati et al., 2005; Heerink et al., 2007).

Both the insecure character of land tenure andtiueture of the land holdings are widely
regarded as having substantial consequences fdugieity and efficiency. Because of partial
restrictions on land rentals and underdeveloped faarkets, the scope for a consolidation of the
land holdings into larger operations is limited.isThn turn, limits the possibility to exploit

1 One mu roughly corresponds to 1/15 of a hectare.



economies of scale and improve the competitiveinéshe agricultural sector (Carter et al.,
2009). An econometric study of farm productivityreed out by Benjamin and Brandt (2002), for
example, finds a significant relationship betweamt size and labor productivity, pointing
towards possible efficiency losses due to the atirgharacter of the land tenure system.
According to Carter and Yao (2002), restricted ltnagisfer rights constrain efficient allocation
of labor in rural areas. Heerink et al. (2007) deteduced efficiency of input-use because of
small and fragmented plots and Rozelle et al. (1888 negative impacts of tenure insecurity on
input use and production in agriculture. Deiningad Jin (2005) observe a correlation between
the dispersion of agricultural ability among farsand the functioning of land markets: farmers
are more homogenous with respect to their farminititias in areas with more active land
markets, which according to the authors providedesmce of a more efficient allocation of land
via market mechanisms. In general, the mechanisnmadvhinistrative land allocation is
considered to be too inflexible and little capabfetransferring land in an efficient manner
(Deininger and Jin, 2005; Krusekopf, 2002). Finaiinhure insecurity is associated with reduced
levels of long-term private investments in land (\&twal., 2005), such as investments in land
improvement or irrigation systems. This too hassegpuences for productivity.

Of particular relevance for the Chinese economyadse the consequences the land tenure
regime has on the mobility of labor between différeectors of the economy, especially
rural-urban migration. Two characteristics of tlad tenure arrangements are of particular
importance for rural-urban migration. First, be@uobthe possibility of reallocations of land by
village authorities, households run the risk ofrigstheir land entitlements once they engage in
off-farm activities. In fact, there is evidencettbff-farm employment is a significant factor for
land reallocation and has negative impacts on theuat of land allocated to a household who
has or does engaged in off-farm employment (Bemjaand Brandt, 2002; Lohmar, 1999; Yang,
1997). Second, underdeveloped land markets andntpessibility of selling land deprive
farmers the opportunity to receive the discount@der of future income streams generated from
selling their land (Yang, 1997). Hence, farmers maynwilling to find off-farm employment,
let alone abandon agriculture entirely (Shi et200Q7; Taylor et al., 2003). In the particular case
of rural-urban migration, China’s land tenure ag@aments are cited as a reason why migration of
the rural population to cities during China’s ecomo development has been relatively limited
compared to other countries. Migration in Chinaaera temporary and levels of non-agricultural
employment in rural areas are comparatively higaigher and Yang, 2006; Yang, 1997; Zhao,
1999).

Finally, the land market regime may have implicasidor inequality at the level of rural
communities. In a situation in which land reallaeats no longer carried out by local authorities,
demographic change in households may cause latbdign to become increasingly unequal.
In a village level study in Guizhou province, Xiegal. (2009) find that contract land per capita is
the largest contributing factor to overall villagequality. In this context, well-functioning land
markets may also allow non-migrating householdbewefit from increasing migration wages
because in a market setting this would lead t@hédrisupply of land from migrating households
and a decrease in land rental rates.

A popular position among scholars of land issudShma is that more secure property rights
and the existence of well-developed land marketsldveolve many of the problems described
above by increasing the efficiency of land allomati supporting economies of scale in
agricultural production, helping raise farm investits, increasing rural labor mobility, and
facilitating the permanent transfer of labor frogrieulture to the non-farm sector and to urban
areas (Carter et al., 2009; Deininger and Jin, 28@fg, 2002; Shi et al., 2007). There are,
however, concerns that further rural land refornmy rfeopardize the social security function
fulfilled by land and pose challenges to sociab#ityt (Huang et al., 2008; Tao and Xu, 2007). It
is also emphasized that the potential benefitsughsa reform may be contingent on the
establishment of an effective system of socialgmtidn which covers both rural and urban areas
(Carter etal., 2009). That said, strengtheningp@ny rights might not be sufficient for
establishing well-functioning land markets. Instetit presence of opportunities for off-farm



employment and a well-functioning labor market raégo play an important role (Deininger and
Jin, 2005).

This paper contributes a new village-level perdpecto the current discussion. An
equilibrium model of a village economy in Guizhawyince is applied to analyze the impacts of
trade reform at the rural household level and tilage level. Two alternative land market
regimes are distinguished to shed light on thecesfef different land tenure arrangements on the
outcome of policy reforms. Due to its importanceifaividual households and for the Chinese
economy as a whole, special emphasis is put omtigeling of migration. Welfare and equity
concerns raised in the debate are addressed bigityxptonsidering poverty and inequality.
Thereby, to the knowledge of the authors, thikésfirst simulation analysis which allows for the
assessment of the interplay between land markahgements, labor migration, poverty, and
inequality at the micro-level in China.

2 Methodology

2.1 Research Area

At the focus of the analysis is a rural communigated in Puding County in the Chinese
province Guizhou. The data used for the study steons a rural household survey carried out in
2007 in the scope of a research project on runadipp in China by the International Food Policy
Research Institute (IFPRI), the Chinese AcadenmAgoicultural Sciences (CAAS), and Guizhou
University (Brown et al., 2010; Xing et al., 200%he survey took 2006 as a reference year and
covered all households in the selected adminigeaiilage which consists of 11 natural villages
with 257 households. Each household in the villza® on average, 3.72 mu of agricultural land
of which about 92% is non-irrigated. Annual netome reached 1,464 Yuan per adult equivalent
in 2006. Based on the average consumption expeadar capita and a poverty line of 892 Yuan
per capitd, the poverty headcount is 0.45, the poverty gapnsi0.11, and the poverty severity
index is 0.04. The Gini coefficient on consumptexpenditure was 29.4% in 2006.

About 61% of household income in the village stéros agricultural production. Table 1
illustrates the high importance of migration asvalihood strategy. Income from remittances is
13% of total household income and represents, erage, the third most important item in the
income portfolio. Moreover, it constitutes the setonost important source of cash income to the
village, following sales of rapeseed. The high dbation of remittances to household income
also reflects the high share of migrants in theupatfpn: about 21% of the working age
population migrated in 2006 and 50% of householad &t least one migrant. Apart from
remittances, income from off-farm employment stefram seasonal employment which
comprises irregular agricultural and non-farm jaas;ounting for 9% of total income on average.
Wage work, i.e. employment as a government offitecher, or at a state-owned, collective, or
private company, contributes 1% to total householtbme on average. Self-employment
contributes 1% only to overall household income.

In the village, land has not been reallocated sinca reforms in the early 1980s (Xing et al.,
2009). Moreover, a certain degree of land renttVities can be observed. As Table 2 shows,
households reported 58 land rental transaction006. This means that about 23% of
households were involved in land rentals that yAacording to the table, most land rented is
non-irrigated. Only seven of the 58 households wheport having rented or rented out land have
done so with irrigated land. Furthermore, the taigieeals a large discrepancy between the
number of households renting land (47) and thasingeout land (11). The main explanation for
this observation is that much of the land renteg ameme from households which had migrated to
other parts of the country. As these households wabsent at the time of the survey, land rented
out by them is not recorded. A further importarsiufeis that 90% of land rental transactions take
place within the 11 natural villages. Although tteeresponding information is unavailable, most

2 This poverty line corresponds to a daily consumptllowance of US$ 1.08.



transactions from or to places outside the natutalge, can be assumed to occur within the
administrative village.

Table 1: Composition of Household Income

Sharein total value

Agricultural income 0.61
Crops 0.49
Livestock 0.12
Other produced 0.04

Non-agricultural income 0.39
Employment 0.24

Wage employment 0.01
Seasonal employment 0.09
Self-employment 0.01
Remittances 0.13
Other sources 0.15
Total 1.00

Table 2: Location of Land Rentals (Absolute Number of Taoigons and Shares of Locations in Total

Transactions).
L ocation Total
Within Outside
the natural thenatural
village village
Irrigated land Rentin 3 2 5
0.6 0.4
Rent out 2 0 2
1.0 0.0
Non-irrigated land Rent in 39 3 42
0.9 0.1
Rent out 8 1 9
0.9 0.1
All land transactions 52 6 58
0.9 0.1

2.2 Modeling Approach

To assess village level impacts of a trade refocenario under different land market
regimes, a price and wage shock obtained fromian@ievel CGE simulation is administered to
a village computable general equilibrium (CGE) moddne overall modeling framework is
depicted in Figure 1. The bottom part of Figurdférs a schematic overview of the village CGE
model. The village consists of representative hioolsis which demand and supply commodities
in village market$. Village surplus is exported from the village amything the village cannot
provide on its own in sufficient amounts is impdrtédousehold and village level market
balances constitute the general equilibrium fram&vad the model. Depending on whether a
commodity is not tradable at the household leveérdhfter, “non-tradable”), village
non-tradable, or village tradable, the generalldagitim framework determines the level of price
formation: within the household, at the villagedk\or in the rest of the world. In the lattereas
the price level is exogenous to the village (Tagiod Adelman (1996)).

% Here, the term “commodities‘refers to both goodd factors which comprise of intermediate inputsdpced
outputs, manufactured consumption goods, as wddlrasand labour.



The equilibrium framework connects a number of@adtural household models, constituting
the basic building blocks of the village model. i&gitural household models are extensions of
the basic model proposed by Singh et al. (1986) dafthe the behavior of each of the six
representative household groups (RHG). Householasimize utility subject to production
functions, commodity balances, and their cash irca@onstraint. Each household can have a
maximum of four activities: agriculture, formal aimflormal local off-farm work, and migration.
Agricultural production is modeled with a nestedhtef-Cobb-Douglas technology (Lofgren
et al., 2002). Household consumption is represebyed per capita linear expenditure system
LES which includes self-consumed agricultural otitpurchased goods, and leisure. The models
take into account non-separability of householdgddpction and consumption decisions.
Non-separability stems from two sources: first, ifgfabor and hired labor are assumed to be
imperfect substitutes in agricultural productiondaecond, utility considerations are taken into
account in the modeling of households’ decisionstlom supply of labor to local off-farm
employment as well as to migration.
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Figure 1: Village Equilibrium Model in a Macro-Microsimulath Framework.

The approach to modeling household labor allocatiakes into account household
preferences towards work in different types of eyipient as well as feedback links between
household migration and consumption demand, tregrjrorating developments made by Lopez



(1984,1986) and Wouterse (2006) into the standardefof Singh et al. (1986). This approach
offers the possibility to model migration responseking into account factors which may

influence the household’s flexibility to responddisanges in incentives to migrate. Moreover,
this approach makes it possible to incorporate Igugige related differences in migration

responses between households arising from diffeseit socio-economic characteristics. The
approach used in this study is a methodologicaklpwand contributes a refined treatment of
migration to the literature on micro-level simutatimodels.

In the analysis, this new approach is exploitedugh the stratification of the RHG. The
RHG stratify the village population according touseholds’ demographic characteristics and
income levels. Regarding the former, householdsliaiged into two groups along the median of
the dependency ratio. Following the assumption tioaiseholds with a relatively high share of
dependants are less flexible in their migratiorpoeses, this procedure yields two aggregate
representative households with different migrati@mavior, namely an “inflexible migration”
household with weak migration capabilities andlaxible migration” household with stronger
migration capabilities. Thus, the influence of helusld demographics on labor allocation
behavior is implicitly modeled. The two migrationogps are further subdivided according to
income terciles, allowing the assessment of diffengolicy impacts on poorer and richer
households.

The model allows for two land market regimes, repréed by two different land market
closures. Under the first closure, the amountiod lased by the households is fixed and for each
RHG an internal land balance is established undesusehold specific shadow price for land.
Under the second closure, a perfectly neoclassiltafje land market is assumed. It is possible
for households to trade land on a village landalentarket. Supply and demand of land are
reconciled within the village and a uniform landtad rate arises.

Compared to reality, the assumptions brought fodwar the land market closures of the
model are simplifying. Land transactions occuréality, but within an institutional framework.
This prevents the emergence of a land rental mavkith could, at the least, approximately be
labeled as perfect. This is also reflected in tet that land is still not traded to a large extent
Furthermore, instead of a uniform village land a¢mate, observed land leases involve a high
range of prices and even include a considerabldoruwnf gratis transactions. Hence, rather than
occurring in one of the two market regimes — thmpglete absence of a land market or the perfect
market — land transactions follow more complicasehngements driven by the institutional
framework of China’s land tenure regime. Thus, laratket regimes in the model represent the
extreme ends of a gradient on which the reality iemewhere in between.

The model is built upon a village social accountimgtrix (SAM) created from the household
data introduced above. Details of the model cafobed in the Annex to this paper.

3 Scenario and Simulations

For the policy simulations, price and wage charfgdswing unilateral trade liberalization by
China obtained from a national level CGE simulatme fed as a shock into the village model.
These price and wage changes are taken from a stndiyicted by Zhai and Hertel (2010) which
employs a comparative static CGE model for the &wgreconomy. This study is part of a recent
undertaking to analyze the impact of trade libeedion on inequality and poverty (Anderson
et al., 2010).

The policy scenario analyzed involves the unildtefanination of all import tariffs and
export subsidies in the agricultural sector andhtlig processed food sector as well as the
elimination of import tariffs in all other sectortr the base situation, the overall level of
protection is low: with average applied tariff mtef 6.5% and 5.0%, respectively, the
agricultural and the food manufacturing sectorsiracthe highest levels of protection in terms of
tariffs in the base situation. Average tariffs agglto other sectors are consistently lower, raggin
between 0.0% and 2.9%. Exports subsidies are iagheultural sector only, with an average rate
of 0.8%. This initial structure of protection leatls relatively modest price impacts of



liberalisation, with prices and wages decliningoasrthe board and more negative effects on the
agricultural and food sectors (Zhai and Hertel, ®0Table 3 presents the price and wage shock
which has been constructed from the simulationltesbtained by Zhai and Hertel (2010) and
which constitutes the policy scenario to be analyaéh the village model.

Table 3: Price and Wage Effects of Unilateral Trade Libegdlon in China.

% change

Activity prices

Agriculture -1.79

Formal local off-farm work -1.03

Informal local off-farm work -1.32

Migration -1.17
Inter mediate input prices

Capital -1.28

Imported labor -1.80

Services -0.52
Consumer prices

Own-produced food -1.79

Food of plant origin -1.26

Other food -1.81

Non-food -0.83

Services -0.66

Source: Zhai and Hertel (2010); Zhai (2011); owicwations.

Reflecting the relatively high level of protectionthe base period, agricultural production is
affected most adversely among the three activifibs. price of this activity, i.e. the aggregate
price of agricultural output, deteriorates by 1.79étivity prices in the off-farm activities, i.e.
wages, decline less. Wages in formal and informedll off-farm work decline by 1.03% and
1.35%, respectively. Payments to migration workeéesrease by 1.17%. Intermediate input
prices are lowered by -0.50% to -1.80% after tadgmreform. The strongest decline is in the price
of village imported labor, which is the wage forskitled agricultural labor. The decrease in
consumer prices is between -0.66% in case of snd -1.81% for purchased food not of plant
origin. The price for own-produced food is assurteedbe the same as the agricultural output
price, reflecting the opportunity cost of self-cangption. Although stemming from a specific
policy reform, this scenario which found an incee@s migration wages relative to agricultural
output prices can be taken as an example of a meneral scenario involving improved
incentives to work in the non-agricultural sectofsnigrant destinations.

To assess the impact of the policy reform unddexifit land market regimes, the scenario is
simulated twice. In the first simulation, land metriclosure is used. This simulation therefore
assumes land to be non-tradable. In the secondagtiony a village land rental market is allowed.
By taking the first simulation as the counterfattion the second, the comparison of the two
simulations yields insights into the possible effeaf a land rental market on the outcome from
trade liberalization for individual households adllvas the entire village.

4 Results

Village Level Impacts

Table 4 presents the aggregate impacts of the aietupolicy reform on village exports and
imports. Overall, the effects of the policy shock enoderate. However, the existence of a land
market leads to considerable differences in someomes. As would be expected based on the
structure of the relative price and wage changeg#te the village model, the village as a whole
increases migration and sends less labor to foamdlinformal local off-farm labor markets.
Surprisingly, exports of agricultural outputs irese in spite of falling farm prices. This



phenomenon, however, is not merely the result ghidni outputs from farm production in the
village, but stems from an average increase in atacksurplus (Table 6). The differences
between the two land market regimes are partigufandnounced for migration and exports of
agricultural outputs. While exports of migrant labwrease by 0.28% after the trade reform, they
increase 0.20% without a land market. In case o€algural output, village exports increase by
0.26% with a land market. This is substantially éovthan the increase which would occur
without a land market, 0.46%. These differencesuicomes for migration and agricultural
exports reflect the effect of stronger househoktmgdization made possible by the land market.
Moreover, although the picture at the level of undiial households is different from that of the
village as a whole migration increases more thanghpply of agricultural products which
contrasts with the situation without a land markéis corresponds to a priori expectations as it is
in accordance with agricultural prices decliningpsger than migrant wages.

Table 4: Policy Impacts on Village Trade (Quantities, % Gd@ against Baseline).

Land market closure: No land Land
market  market

Exports
Migrant labor 0.20 0.28
Formal local off-farm labor -0.01 -0.01
Informal local off-farm labor -0.55 -0.54
Agricultural outputs 0.46 0.26
Imports
Capital intermediates -0.08 -0.29
Imported labor -0.06 0.20
Food of plant origin -0.24 -0.23
Other food 0.00 0.00
Non-food -0.91 -0.90
Services -1.08 -1.12

On the import side, substantial differences betvibertwo land market regimes can be found
with respect to the commodities used as intermediaputs. While imports of capital
intermediates decrease by 0.08% in the situatitimowt a land market, they decrease by 0.29%
with a land market. This is caused by the redudtiolemand for this input from high and low
income households in the flexible migration growtich overcompensates the increase in
demand by the remaining households. The same effeats for services.

Interestingly, village imports of farm labor incesawith a land market, although relative
changes in demand for this input at the houseleddl lare the same as they are for capital and
services. This result is related to the fact thghland low income households in the flexible
migration group contribute the lowest amounts bbtao the village level aggregate of imported
labor. Therefore, the reduction in demand by theseseholds has a lower weight in the village
and imports increase. The reduction observed irsithation without a land market is therefore
reversed. As for capital and services, differenicésiport changes are less pronounced.

The development of imports of consumption commeditieflects changes in consumption
demand. Imports of food of plant origin, non-foaahranodities, and services decline 0.23% to
1.12% in both land market regimes. Imports of offeexd remain constant. As differences in
changes in consumption demand are small betweesitimdations for the two land market
regimes, changes in imports are also virtuallystme.

Changes in village exports and imports hint towaadfustments at the level of the
households in the village in terms of productiotivétges, consumption, and income levels. Table
5 presents the consequences of the latter, sumngaviidlage level impacts on income, poverty,
and inequality. In both simulations, the policyah has slightly negative effects on total village
income. The effect of the land market is almostdhme under both regimes: income decreases
by 1.39% and 1.38% without a land market and witlaral market, respectively. Moreover,



poverty impacts of trade reform are identical ithbsituations. In case of inequality, as measured
by the Gini coefficient, differences between thedanarket regimes have a weak but perceivable
impact. In the situation with a land market, thegunality enhancing effect of trade reform is
somewhat dampened. The Gini coefficient rises 24 10% to 29.466%, which is lower than
the increase to 29.493% obtained without a lancketar

Table5: Policy Impacts on Village Income, Poverty, andduality.

Scenario: Base Tradereform
Land market closure: Noland Land
market market
Total village income? 0.00 -139 -1.38

Poverty indices
Poverty headcount ratio 0.447 0.449 0.449
Poverty gap index 0.105 0.107 0.107
Gini coefficient % 29.410 29.493 29.466

a %-change against baseline.

Household L evel Impacts

As Table 6 shows, village level impacts mask suttsthdifferences in the reactions of the
different household groups to the policy shock. Tdige presents the simulation results for the
household level impacts of the policy changes arofaallocation, input use, outputs, and
marketed surplus. The upper part of the table gositasults from simulations with a land market
and the lower part of the table contains resuttsmfsimulations without a land market.

According to the upper part of the table, changeslative prices caused by the policy reform
cause migrants from households in the inflexiblgration group to return to the village . These
households reduce the time worked in migration A% to 0.22%. Households in the flexible
migration group migrate more. High and middle ineohmouseholds show slightly positive
migration responses, with increases in the timekaerin migration by 0.06% and 0.03%,
respectively. Low income households in the flexibigration group respond strongly to the
relative increase in the migration wage, allocafir®8% more time to this activity.

Four of the six household groups, namely housetn@dps in the inflexible migration group
and middle income households in the flexible migragroup, use more land following trade
reform. The two remaining household groups redheatea farmed. Those which increase their
land use also work more on-farm or reduce the timeked less than in the situation without the
land market. This reaction, however, occurs atekgense of local off-farm activities and/or
migration, as the time worked in these activitieslithes more than before trade liberalization.

Why do particular households use less or more kitel the trade reform? Well, the
explanation involves changes in shadow pricesdiod lin the situation without a land market, as
shown in Table 7. The bottom part of that tableeeds two important points:

« The two household groups which make land avadltdbther households have relatively
large decreases in their shadow prices. This tsfitimplicit and relatively strong reduction in
demand for land.

e The decline in the shadow prices of the remaifing household groups, in contrast, is
lower. The consequence is that as soon as landecaaded on the market, a uniform land rental
rate arises within the village. This land rentaéri, as the upper part of Table 7 shows, higher
than the shadow prices for land for high and loeome households in the flexible migration
group in the situation without a land market andidp than the shadow prices for land for
remaining households. Hence, the former make laadadle to the latter.
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Table 6: Policy Impacts on Household Production (% Charggerest Baseline)

Land market closure:
Migration group:

Land market

Inflexible migration

Flexible migration

Income level: High Middle Low High Middle Low
Factor allocation and input use
Migration 0.2z -0.22 -0.16 0.06 0.03 2.83
Formal local off-farm 0.01 -0.01 -0.01
Informal local off-farm 0.5¢ -0.55 -0.61 -0.48 -0.58 -0.60
Agriculture
Labor -0.1¢ 0.08 212 -3.19 0.15 -2.35
Land 0.3¢ 0.70 3.30 -3.58 0.70 -1.19
Intermediate inpu 0.2% 056 3.07 -351 0.59 -1.43
Activity output
Agriculture 0.27 0.56 3.07 -3.51 0.59 -1.43
Marketed surplus
Agriculture 0.7¢ 154 6.31 -5.03 1.35 -1.40

Land market closure:
Migration group:

No land mar ket

Inflexible migration

Flexible migration

Income level: High Middle Low High Middle Low
Factor allocation and input use
Migration 0.2z -0.20 -0.05 -0.07 0.02 2.29
Formal local off-farm 0.01 -0.01 -0.01
Informal local off-farm 0.5t -0.54 -0.55 -0.54 -0.57 -0.61
Agriculture
Labor -0.3¢  -0.27 0.05 -0.66 -0.21 -1.39
Land - - - - - -
Intermediate inpu -0.0¢€ -0.06 0.01 -0.12 -0.21 -0.29
Activity output
Agriculture 0.0¢6 -0.06 0.01 -0.12 -0.04 -0.29
Marketed surplus
Agriculture 0.2¢ 055 1.02 0.39 0.45 0.26

Table 7: Policy Impacts on Endogenous Prices (% Changesig@aseline).

Land market closure:

Land market

Migration group:

Inflexible migration Flexible migration

Incomelevel: High Middle Low  High Middle Low
Endogenous prices

Family labor & leisure -2.05 -1.97 -1.45 -2.96  -2.041.42

Land -2.58 -2.58 -2.58 -2.58  -2.582.58

Land market closure:

No land mar ket

Migration group:

Inflexible migration Flexible migration

Incomelevel: High Middle Low High Middle Low
Endogenous prices

Family labor & leisure -2.20 -2.24 -2.40 -2.12  -2.31:1.25

Land -2.55 -2.50 -2.36 -2.77  -2.522.62
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Table 8: Policy Impacts on Land Rentals (Quantities, % Qeaaigainst Baseline).

Migration group: Inflexible migration Flexible migration
Income level: High Middle Low High Middle Low

Net land rentals
Net area reled 4,54

- - -46.60 5.09 -36.78
Net area reiledoul - -95.10 -70.01 - -

Adjustments in land use by households result imgha in land rentals. This is depicted in
Table 8. High income households in the inflexiblegmration group who rented in land in the
initial situation, increase rentals by 4.54%. Sariil, middle and low income households in this
same inflexible migration group rent out less lafitdr trade liberalization, reducing the area
rented out substantially by 95.10% and 70.01%,aetsgely. Middle income households in the
flexible migration group, which also increaseslasd use, rents in 5.09% more land. The land
demanded by the four household groups mentionexished by increases in the supply of land
by high and low income households in the flexibignation group, which reduce the area they
rent.

Regarding changes in output, presented in Tablge6ause labor use is identical to the
activity output produced, figures for off-farm adties correspond to those on input use. Changes
in agricultural production reflect the adjustmeimdand use and therefore differ substantially
between the two simulations. High and low incomadaholds in the flexible migration group
both reduce their levels of output 3.51% to 1.43kh & land market as compared to reductions
between 0.12% and 0.29% without a land market. eloolgls using more land after the reform
produce between 0.27% and 3.07% more agricultunaneodities, which means a reversal in
sign for three household groups and a substantatase for all households when compared to
the results without a land market.

Changes in marketed surplus of agricultural praglast reported in Table 6 also reflect the
effect of the land market. Because in most casekeated surplus is only a fraction of output,
these changes are more pronounced than changatpint.dHouseholds with increased outputs
increase their marketed surplus by higher mardias twithout a land market. High and low
income households in the inflexible migration graxgplonger increase their marketed surplus as
was the case in the situation without a land maaketinstead reduce their sales.

Impacts of the policy scenario on income, expeméjtand welfare for each household group
for the two closures of the land market regimemesented in Table 9. Focusing on the upper
part of the table, households experience lossaseinincome by 1.14% to 1.77%. Flexible
migration households have higher losses on avermsy¢hey tend to substitute the migration
activity with relatively low monetary returns fogculture with higher returns. Furthermore,
those with low income tend to be affected more hegly by the reform in terms of relative
income losses. This is mainly a consequence ofahé&raction of farm incomes, which weighs
more heavily for this group due to their higherrgisaof agricultural income in the initial
situation. Compared to the effects of trade refommet income in a situation without a land
market, four out of the six household groups less,|whereas two groups have more pronounced
income reductions. This latter observation can ipectly traced to the existence of the land
market. The two household groups which have higieame losses than in the situation without
a land market, i.e. high and low income househwldbke flexible migration group, reduce the
area they use for agricultural production (see @bl and 7). This leads to comparatively high
decreases in income from farming and ultimately dts the observed higher losses in net
incomes. Even the fact that the two household grdwgve lower reductions in remittances and
informal off-farm income compared to the situatwithout a land market cannot compensate for
these losses.
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Table 9: Policy Impacts on per Capita Income and Expenelifir Value Terms, % Change against
Baseline).

Land market closure: Land market

Migration group: Inflexible migration Flexible migration
Income level: High Middle Low High Middle Low

Income
Net incom -1.14 -1.3¢ -1.54 -1.41  -1.44 -1.77
Remittance -1.40 -1.3¢ -1.34 -1.11 -1.21 1.63
Formal oftfarm -1.04 -1.04 -1.04
Informal oftfarm -1.87 -1.87 -1.92 -1.79  -190 -1.91
Agriculture -2.51 -2.4% -1.99 -3.27 243 -2.82
Expenditure
Consumption expenditure -1.31 -1.4¢ -1.63 -1.58 -1.62 -2.00
Household welfare
EV (Yuan per capita) -2.22  -1.8¢ 0.64 -6.06 -1.90 -3.73
EV (% of initial expenditure) -0.04 -0.0¢ 0.05 -0.12  -0.07 -0.27
Cp|a -0.86
Land market closure: No land mar ket
Migration group: Inflexible migration Flexible migration
Income level: High Middle Low High Middle Low
Income
Net incom -1.14 -1.42 -1.73 -1.32  -1.46 -1.69
Remittance -1.39 -1.37 -1.22 -1.24  -1.16 1.09
Formal oftfarm -1.04 -1.04 -1.04
Informal oftfarm -1.86 -1.8¢ -1.87 -1.88 -1.88 -1.92
Agriculture -2.55 -2.5( -2.36 277 252 -2.62
Expenditure
Consumption expenditure -1.32 -1.52 -1.84 -1.48 -165 -1.91
Household welfare
EV (Yuan per capita) -2.55 -2.5C -2.36 277 252 -2.62
EV (% of initial expenditure) -0.05 -0.11 -0.18 -0.06 -0.09 -0.17
cpi@ -0.88

a Average value for all households.

In case of remittance income, households in tHexitfle migration group as well as middle
income households in the flexible migration grogwdito accept losses which are higher than
they would be without a land market. Overall, thesses range between -1.21% and -1.40%.
High and low income households in the inflexiblegration group, in contrast, have larger
amounts of remittances with a land market compaoethe situation without a land market.
Remittances in high income households decrease. 124l with a land market, while they
decrease 1.24% without a land market. Low incomasébolds receive 1.63% more in
remittances with a land market which is more then1.09% increase without a land market.

Examining changes in agricultural income confirmgttthis pattern is related to the
possibility of trading land on the village markddouseholds with higher reductions in
remittances have lower losses in farm incomes Yar@versa) in the situation with a land market
compared to that without a land market. This steome stronger reductions in the involvement
in off-farm activities and from lower reductions tfe time worked in agriculture by these
households. These effects, in turn, are rooted iexpansion of land use (Tables 6 and 7).

In summary, the existence of a land market hag@ep@ble impact on the relative income
changes experienced by the different householdsatrade reform. Thereby, the land market
allows the households of the inflexible migratiaoup as well as middle income household of
the flexible migration group to focus more on agltigre by using more land. In comparison with
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the situation without a land market, the conseqgeiesdower reductions in farm incomes, but
higher losses in off-farm incomes for these houklEhoOther households withdraw from
agriculture and place more emphasis on migratioh@eal off-farm employment. This results in
lower reductions in income from these activitiestfiese households, but also stronger declines
in farm income. As the former, however, are nofisigint to compensate for the latter, the net
income effects of trade reform for them is moreatizg in the situation with a land market.

The decreases in consumption expenditure followptitern of the changes in net income.
After reform households spending on consumptiomedeses by between 1.31% and 2.00%. This
decline is higher for flexible migration househottan it is for inflexible migration households.
According to the high reductions in net incomesafiee to the CPI), the welfare outcome of the
reform is negative for five of the six householdgrs. The EV in absolute terms ranges between
positive 0.60 Yuan per capita for low income howdaé in the inflexible migration group and
negative 6.06 Yuan per capita for high income hbakks in the flexible migration group.
Relative to initial levels of per capita expendi&uwelfare losses of the households are between
-0.04% and -0.27%. The welfare gain of low incoroageholds in the inflexible migration group
is 0.05% of initial expenditure.

Compared to the situation without a land markdfedinces in welfare impacts (expressed
by the absolute as well as the relative EV) betwleamseholds are more pronounced in the
situation with a land market. The pattern obsethatipoorer households tend to lose out more in
relative terms vanishes in the situation witholared market. Rather, the four household groups
which manage to at least partly mitigate lossefaim income by using more land also have
smaller welfare losses than in the situation witleland market and some even have gains. In
contrast, the two household groups which redudeldred use incur higher losses in farm income
and therefore also higher reductions in net incatrereby making them worse 6ff.

Table 10 illustrates how household consumptiorifexceed by trade liberalization under the
different land market assumptions. As the uppet phathe table shows, the effect of lower
expenditures prevails over the effect of lower eoner prices for all households in case of own
produced food, purchased food of plant origin, famwd products, and services. That means that
for these products, the decline in income leadsramuction in consumption levels. Consumption
of own produced food contracts by between 0.81%la#8%. Demand for food of plant origin
declines by between 0.07% and 0.53%. Moreover,dmivd.58% and 1.72% less non-food items
are consumed. Regarding services, households réueic@urchases of services between 0.79%
and 1.15%.

In response to a relative decline of the pricesldbor, three of the six household groups
substitute towards the consumption of leisure aicdease the time spent at home by 0.11% to
0.95%, thus decreasing their total labor supplyw lincome households and middle income
households in the inflexible migration group, inmgmarison, spend more time working due to
shrinking incomes.

The differences between the two simulations gelyei@low the pattern of the differences in
income changes. This pattern, however, is not ramiatl in case of leisure. Here, shadow wages
also matter. As the possibility to trade land ie #lituation with the land market compared to the
situation without the land market allows househttdseduce less the time worked in agriculture
or allows them to spend more time on-farm, the idecin the shadow wage is weaker for
households which expand their land use (Table @pc, the increase in the consumption of
leisure is weaker than or even reversed. The twesdimolds which make land available, in
comparison, have stronger decreases in the shadme with a land market and therefore

4 At first sight, it may not be intuitive intuitivéaat households are worse-off in terms of incontewaelfare with a
functioning land market, i.e. in a situation witlora options to maximize profits and utility. ThishHaviour can be
explained by consideringdisutility aspects in laballocation choices. In fact, if households’ iaitutility functions
are recovered from the calibrated parameters andlifes for utility are calculated from these fuows, the two
household groups which reduce their land use agdate more have higher utility levels if a land ketrexists. This
also suggests that the EV as used in the currelysas does not capture all welfare impacts ofdreeforms and
perhaps should be modified to include the utiliygotations which are attached to labour marketgiaation.
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increase their leisure consumption more (or rediulog a lower extent) compared to a situation
without a land market.

Table 10: Policy Impacts on Household Consumption (Quastité Change against Baseline).

Land market closure: Land market

Migration group:  Inflexible migration Flexible migration
Income level: High Middle Low High Middle Low

Household consumption

Own produced food -0.81 -1.03 -1.18 -1.01 -1.15 -1.49
Food of plant origin -0.07 -0.22 -0.32 -0.21 -0.30 -0.53

Other food 0.17 -0.01 -0.13 0.00 -0.11 -0.38
Non-food -0.58 -0.94 -1.20 -0.92 -1.16 -1.72
Services -0.79 -1.18 -1.45 -1.15 -1.41 -2.01
Leisure 0.50 0.11 -0.53 0.95 -0.01 -1.00
Land market closure: No land mar ket

Migration group:  Inflexible migration Flexible migration

Income level: High Middle Low High Middle Low

Household consumption

Own produced food -0.81 -1.04 -1.32 -0.96 -1.17 -1.42
Food of plant origin -0.07 -0.23 -0.41 -0.17 -0.31 -0.48

Other food 0.16 -0.02 -0.24 0.05 -0.13 -0.33
Non-food -0.58 -0.97 -1.43 -0.82 -1.19 -1.60
Services -0.79 -121 -1.70 -1.05 -1.44 -1.88
Leisure 0.61 031 0.04 0.34 0.18 -1.03

5 Conclusions

The simulation results show that incomes and olvergfare are negatively affected by the
policy reform and that impacts are more severddarincome households. The patterns of the
households’ migration responses appear to makeeséviembers of inflexible migration
households return from migration whereas memberftegible migration households tend to
work more outside the province. In this contexg, tsult that people work less in local off-farm
activities is in line with local wages declinindatvely more than migrant wages. It is, however,
surprising that some households get more involaefarming, although agricultural prices are
affected negatively by policy changes. It is shdhat the simulation outcomes here are strongly
driven by adjustments in the prices for househalwbt and land which take place in the context
of the households’ adjustment to the price shock.

Unsurprisingly, the impact of a land market is mesible in the context of the factor
allocation to agricultural production. The two heheld groups which decreased their demand
for land most in the situation without a land mayke. those with the strongest decline in the
shadow price for land, make land available on tliage market if given the opportunity. This
benefits other households as well as they are tablsse more land for farming as well as to
expand their levels of agricultural production. ldeliolds which tend to migrate more in the
situation without a land market do so more eagilyuch a market is present. At the level of
household income and welfare changes, this trassiato small differences between simulations
with and without a land market. With respect tooime, those which can increase the use of land
are better-off with a land market, while those whieduce it are worse-off. As a consequence,
similar differences appear in the welfare impadtthe reform: inflexible migration households
as well as middle income households in the flexibigration group are better-off with a land
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market: however, low and high income householdhénflexible migration group reduce their
land use and therefore suffer higher welfare logséerms of EV. This occurs because their
preferences with respect to labor allocation cahese two household groups to put more
emphasis on migration which offers lower monetagyums than agricultural production.
Thereby, incomes are reduced further than undeassimg land market.

A further question of interest in terms of incommed avelfare is whether land supports the
poorer strata of the village population in copinghwtrade reform. Regarding the effect on
impacts on incomes and welfare, the picture is thix®w income households in the inflexible
migration group are hurt less by trade reform azd €ven experience an increase in welfare,
albeit by a very small amount. Low income househaifl the flexible migration group, in
contrast, loose more with a land market, both imgeof net income and welfare.

Regarding consequences of a land rental marketutmomes at the village level, several
statements can be made. First, as the amountsgohmilabor exported from the village are
higher with a land market, its presence appardatifitates migration at the village level. The
possibility to rent out land without restrictionewd support migration by households wishing to
leave. In consequence, this would lead to highegl$eof rural-urban migration. Thus, if the
patterns observed in the model would prove to e fior the village as well as for rural China as
a whole, land markets could contribute to reducurgl-urban disparities and should be assessed
positively. This positive assessment, however, shbe considered against the observation that
with a land market, households which migrate mooelld'be more negatively affected in terms
of income losses. The question remains, howevev dtimngly this effect should be weighted as
the observed outcome is a result of the househaslishger preferences towards migration.
Second, in the present model, the existence ofich hi@arket has no perceivable impact on the
poverty outcomes of trade reform. Results for theepty measures are the same for both
simulations. Regarding inequality, however, thedlamarket slightly dampens the inequality
enhancing impact of the reform. This effect, alffiouismall, points towards an inequality
reducing effect of a land market and warrants norestigation.

More generally, modeling a village land rental nedrkighlights the importance of the
character of the land tenure regime for the natfréghe outcome of policy reforms. The
assumption of a perfect market, however, still titutes a substantial deviation from the reality
in the village and requires further improvementvdtuld be particularly interesting to take into
account interactions between migration and the taacket. A possible effect of migration on the
land market would be, for example, a higher demfmndand due to increased income from
remittances.
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Annex A: Model Equations
Household Expenditure

QDch — PDCh*Uch‘l'ych*(HE);I;CPh_ZcECDPDCh*Uch) VveCDAheH Eq (Al)
ch

HEXPCONS,, = hoexpconsshy x YH, VheH Eg. (A.2)

HEXPC, = HEXPCP,  HS), VheH Eq. (A.4)

Household Income

YRy = Yacnaom Kn * PAgn * QAgn VheH Eqg. (A.5)
YHh = Z Z Wth * FDCfah + Z Z PAah * FDDfah + YRh
fEFU aeHAC fEFU a€HAOL
fEFN

+hogiftconst(h) + hogovconst(h) + hoshoconst(h)
+hosiconst(h) + hobloodconst(h)
+ ZCECN PDCh * QDTCh VhEeEH Eq (A6)

YT = ZhEH YHh Eq (A?)

Non-farm Activities

QAan = Xrery FDDgqp VA€ HAONh e H Eq.(A.8)
1 (an=1)
Kp * PAah = Wth + Z * Eqp * ‘Sah * FDDfah
—pcscaly, * z QD., * PD.y,
ceCD
Vae€eHAOM, f e FUOheH Eq. (A.9)

PAan = WEpy + 5% Eq * 8a * FDDfo ™V a € HAOL,f € FU Eq. (A.10)
h
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Agricultural Production

QINTA,;, = intag, * QAgn Vae€eHAC,heH
QVA,, = ivashyy, * QA Vae€e HAC,heH
QINT,,, = icag., * QINT Ay, Va€HAC,ceClLheH
QVAan = aan * [yer FDC" Va€eHACheH
FDCron = “h*‘zv‘;ﬁ;:*““h Va€eHACheH

QQch = Xaeal0qqqagen * QAan VceCQheH

Household L evel Balances

QQcn + QPcp = QDTep + QScn VceECM,heH
FSHep = Yaea FDCran + Xaea FDDsan + QDT gyeisn, ¥V f € FU,h € H
ZaEAFDCfah =F5Hfh+QR("C/Hd’:h) VfeFNheH
ORM, = — Y en OR("clnd" h) V¢ €CVNT, heH

YH, = HEXPC,, + HEXPCONS),
+hexpgift, + hexpshocky, + hexpsiy VheH

HEXPCy, = ¥ cecp QDT * PD,y, + WALRAS, VheH

Yaeraom FDD(f, @)
tp
+hdepscal * hdepsy, VfeFUheH

HS;,, = hadults;, —

20

Eq

Eq

Eq

Eq

Eq

Eq

Eq

Eq

Eq

Eq

Eq

Eq

Eq

. (A.11)

L (A.12)

. (A.13)

. (A.14)

. (A.15)

. (A.16)

L(A.17)

. (A.18)

. (A.19)

. (A.20)

L (A.21)

L (A.22)

. (A.23)



Village L evel Balances

QVX: = Yhen QQcn — Xnen QDTep Vce(CVX,heH Eq. (A.24)
QVM, = Y ney QPch + Ynen 2aca QINT g, Vc€E€CVM,a€ A h€H Eq.(A.25)

Prices
PAah:PAah VaEA,hEH
PD., = PD_, YceCP,heH Eq. (A.26)
PI., =PI, VceCL,heH
PVA,, = PAah*QAah(;f;N“ah*P’Aah Va€HACheH Eq. (A.27)
ah
PIAg, = Y.cec Pl * icaqp VceCl,ae HACChe H Eq.(A.28)
PD., = WFEs, VceECN,fEFU,heH Eq. (A.29)
WEFsy, = WEV VfEFNheH Eq. (A.30)
Model Closure
FSHsy, = FSHy, VfEFheH Eq. (A.31)

In case of land, additional factor market closuwesadded to allow for two different land rental
market regimes. Equation (A.31) implies that lasdully employed. The two different land
market closures are implemented as follows:

For a missing land market, net land rentals aredfiat the level observed in the survey:

QR:n = QR_p, VYc€CVNT,heH Eq. (A.32)
Furthermore, the village market price for landixed:
WFV = WFV Eq. (A.33)

Equations (A.32) and (A.33) along with Equation3A). ensure that each household internally
balances supply and demand via adjustments inhtdodosy price of land while the possibility to
leave land fallow or to draw additional land in gwation is ruled out. Lacking village markets
for other village traded goods or factors Equafir32) essentially reduces the village model to
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a number of agricultural household models whichsateed in parallel. To fully implement this
land market closure, Equation (A.30) is droppediftbe model.

To allow for a village land rental market, Equat{@n30) is included into the model and the
land rentals by migrated households are fixedeit thitial level:

QRM. = QRM, V ¢ € CVNT. Eq. (A.34)

With the village market price for land and the hetuslds’ shadow price as well as net land rentals
being flexible, supply and demand for land are neded within the village with a land rental rate
which clears the village market. Under this regichee to Equation (A.30) household shadow
prices for land are always the same across howshol

The notation chosen follows the lines of the GLOB&bal CGE model (McDonald et al., 2007)
and the IFPRI standard model (Lofgren et al., 2002)
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Annex B: Modd Sets

Table B.1: Model Sets (as in GAMS Code).

Set Description
Activities A All activities
AC(A) Cobb-Douglas activities
AO(A) Off-farm work activities
AOM(A) Migration activities
AOL(A) Local off-farm activities
AOF(A) Formal local off-farm activities
AOI(A) Informal local off-farm activities
Commodities C All commodities
CI(C) Intermediate input commaodities
CQ(C) Commodities produced by households
CD(C) Commodities consumed by households
CM(C) Commodities traded by households on the market
CN(C) Non-traded commodities consumed by households
CVNT(C) Village non-traded commaodities
CVX(C) Village exported commodities
CVM(C) Village imported commodities
Factors F Factors
FU(F) Utility factors
FN(F) Non-utility factors
Households H All households
Cross-setsto map activitiesto households
HA(H,A) All household specific activities
HAC(H,A) Household Cobb-Douglas activities

HAO(H,A) Household off-farm activities
HAOL(H,A) Household local off-farm activities
HAOF(H,A) Household formal local off-farm activés to households
HAOI(H,A) Household informal local off-farm actiiés to households
HAOM(H,A)  Household migration activities

Setswith household specific activities
HALMHI(A)  Activities of inflexible migration highincome household
HALMMD(A) Activities of inflexible migration middé household
HALMLO(A) Activities of inflexible migration low lousehold
HAHMHI(A)  Activities of flexible migration high itome household
HAHMMD(A) Activities of flexible migration middleéncome household
HAHMLO(A) Activities of flexible migration low inome household

Table B.1 describes the sets of the village equilib model used in the GAMS code. The
notation follows the convention of GAMS, i.e. XY(¥)dicates that the set XY is a subset of X.
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Annex C: Modda Parametersand Variables

Table C.1: Parameters.

Parameter Description

actfacstgah Share of activity a in use of factor f in househlol

alphaah Efficiency parameter in CD production function

betqah Share parameter of CD production function

deltafah Exponent for labor in activity a in labor utilifynction

epsilor'élh Shift parameter in labor utility function

gammi,, Share parameter of Stone-Geary utility function

hactiv% Number of economically active members in house

hdep§I Number of dependants in houset

hdepscal Scaling factor for dependants in household

hexpgif;1 Expenditure of household h on gifts

hexpshoq}]< Expenditure of household h on shocks

hequj1 Expenditure of household h on savings

hobloodconst  Income of household h from blood sales

hoexpcons§p Share of household h of expenditure on constmctio

hogiftcongg Income of household h from gifts

hogovcon%t Government transfers received by household h

hosiconsﬁ Income of household h from savings

hoshoconst Income of household h from shocks

icaCah Share of intermediate input commodity ¢ in quardit
aggregate input in activity a of household h

ielastCh Income elasticity of household h for commodity ¢

intaah Leontief Parameter for demand for aggregate irgeiate
input by CD activity a of household h

ioqqqaach Share of commodity ¢ in output by activity a ofisehold h

ivasthh Value-added coefficient of CD activity a of houskehio

kappeh Share parameter of remittances function of houdeho

Iambdq1 Marginal utility of income of household h

pcscay, Scaling parameter for household per capita consamn
the labor allocation function for migration

sigma&h Per capita subsistence consumption quantity of coditync of household

tp Time period covered by the model
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Table C.2: Variables.

Variable Description
FDCi.p, Use of factor f by CD activity a in household h
FDDy,, Use of factor f by off-farm work activity a in heehold h
FSH,;, Household endowment with factor f
HEXPC, Consumption expenditure of household h
HEXPCON;, Expenditure of household h on construction
HEXPCF, Per-capita consumption expenditure of household h
HS, Number of person(consumer equivalents) living in the household
PAL Price of activity a to household h
PD., Consumer price of commodity ¢ to household h
Pl Price of intermediate input ¢ to household h
PIA,, Aggregate price of intermediate input in activatpf household h
PVA, Value-added price of activity a to household h
QA Output of activity a in household h
QD Per capita demand of household h for commaodity ¢
QDT Total demand of household h for commodity ¢
QINT, ., Demand of activity a in household h for interméelicommaodity ¢
QINTA, Aggregate demand of activity a in household hiritermediate commodity ¢
QP Quantity of commodity purchased by household h
QQ., Quantity of commodity ¢ produced by household h
QR,, Net quantity of village traded commaodity ¢ rentgdhousehold
QRM, Net quantity otvillage traded commodity ¢ rented by migrated hbosd
QS Quantity of commodity ¢ sold by household h
QVA, Quantity of value-added of CD activity a of houddho
QVM, Quantity of commodity ¢ imported into the village
QVX, Quantity of commodity ¢ exported out of the vikag
WALRAR Slack variables
WF.h Price for factor f in activity a of household h
WFV Village price for land
YH, Total income of household h
YR, Remittance income of household h
YT Total income of all households
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