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Abstract

We extend the theoretical framework, based on #reel equilibrium approach to
households models addressing development issuggetrate low and high standards food
and take seriously into account market imperfestioe calibrate the model using the
dataset of China and do simulations through thregswincreasing world price of high
standards food, increasing urban households’ meéerfor high standards food, and relaxing
credit constraints on high standards food productibhe simulation results show that
whether poor households are excluded depends onetieality of shocks leading to the
expansion of high standards sector, that inequality poverty would decrease when the
world price for high standards food increase andmiirban households increase preferences
for high standards food, and that the poor’'s gaimflabor market can cover the loss of
being excluded from high standards farming if larfeems expand their outputs in high
standards sector. Therefore, policy makers shoaldnice all the possible effects when
making decisions.
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1 INTRODUCTION

A series of recent studies have identified the agbref ‘high standards’ as having a
fundamental impact on the process of developmaarir(& and Reardon, 2000; Fulponi, 2007;
Henson et al., 2000; McCluskey, 2007; Swinnen, 200%e growing demand of wealthy
consumers for high quality, safety, health, andcattstandards put pressure on governments
to increase public regulatory standards and oraf@iprocessing and retailing companies to
introduce or tighten private corporate standardwir{8en and Vandemoortele, 2008).
Generally, growing demand for high standards istanal consequence of income growth. In
recent years it has been reinforced by severatiaddl events. For example, international
campaigns against child labor and genetically mediffood, NGO activities for the
environment and several food safety crises, su¢cheatod dioxin crisis and the appearance
of BSE in Europe, have all contributed to a risélegnand for high quality, safe and traceable
products in the production chains of many nations.

Although high standards emerged initially in richuntries, they now affect poorer
countries through several channels. First, stasdardicher countries are also imposed on
imports and consequently have an impact on produaad traders in exporting nations
(Jaffee and Henson, 2005; Unnevehr, 2000). Seagiotbal supply chains are playing an
increasingly important role in world food marketadathe growth of these vertically
coordinated marketing channels is facilitated byréasing standards (Swinnen, 2007). For
example, modern retailing companies increasingiyidate international and local markets
in fruits and vegetables, including those in po@®untries, and have begun to set standards

for food quality and safety in this sector wherevieey are doing business (Dolan and

! This paper focuses on the development implicatimfnshanges in the demand for product standardereTh
are several related areas of the literature ondatals, including a.) analyses of asymmetric infdioma
problems which may be reasons for companies orig@uilgulators to introduce standards (Fulton and
Giannakas, 2004; Gardner, 2003); b.) studies orrdke of standards in reducing consumption extéiesal
(Copeland and Taylor, 1995; Besley and Ghatak, 39y the role of standards in providing non-fatibde
protection (Anderson et al. 2004; Fischer and S20R0), and (d) the political economy of standd&lsinnen
and Vandemoortele, 2008).



Humphrey, 2000; Henson et al., 2000). Third, rismgestment in processing and retailing in
developing countries is translated into higher ¢éads, as buyers are making new demands
on local producers in order to serve the high-encboime consumers or to minimize
transaction costs in supply chains (Reardon e2@03).

Early studies argued that the penetration of matgonal marketing chains was much
more widespread than people originally thought.(ezglati et al., 2007; World Bank, 2005)
and predicted that the implications of these dgualents would be vast: a new development
paradigm was emerging (Reardon and Timmer, 2005).

Importantly, the early literature also positedtttiee rise of standards could have sharp
negative influences on equity and poverty. Sevefrdhe studies argued that modern supply
chains in developing countries systematically eadelihe poor and negatively affect the
incomes of small farmers; unlike other waves oingseconomic activity, the poor would
suffer from this process (Farina and Reardon, 2080) example, studies in Latin America
and Africa argued that small farmers were being befhind in the supermarket-driven
horticultural marketing and trade (Dolan and Hungghr2001; Humphrey et al., 2004; Key
and Runsten, 1999; Reardon et al., 2003; Weathenspbal., 2001). In a study on Kenya,
Minot and Ngigi (2004) demonstrated that modernkating chains put intense pressure on
smallholders (although smallholders were still jggrating). Even more extreme, in the case
of C6te d’lvoire, almost all of the fruit and vegbtes being produced for exports were being
cultivated on large industrial estates owned by lthgacapitalists. Likewise, Weatherspoon
and Reardon (2003) reported that the rise of sugekeis in Southern Africa failed to help
small producers who were almost completely excluidech dynamic urban markets due to
quality and safety standards.

In contrast, recent research suggests a more edapcture of the effect of the

international marketing chains on poverty and degwelent. For example, Dries and Swinnen



(2004) and Dries, et al. (2009) find that high g&as lead to increased vertical coordination
in supply chains which improves access to credithnology and quality inputs for poor,
farmers in Eastern Europe. Minten et al. (2007) Blagrtens and Swinnen (2009) also find
increased vertical coordination in newly emergiogy chains between buyers and farms in
African countries, such as Madagascar and Senégabrding to their results, poor rural
households experienced measurable gains from sSogpligh standards horticulture
commodities to global retail chains. In China Wa@l. (2007) find that while rising urban
incomes and the emergence of a relatively wealthgdim class are associated with an
enormous rise in the demand for fruits and vegesldimost all of the increased supply is
being produced by small, relatively poor farmerattbell to small, relatively poor traders.
Despite sharp shifts in the downstream segmerfieofdod chain towards ‘modern retailing’
(e.g., there has been a rapid increase in the stidood purchased by urban consumers in
supermarkets, convenience stores and restaurantglern marketing chains have almost
zero penetration to the farm level.

An important shortcoming of this literature — indéttbn to empirical problems — is the
absence of consistent and comprehensive concduoswork for interpreting the empirical
findings. Related to this, very few of the empilictudies actually measure welfare or
poverty effects. The vast majority of these studiealyze distributional consequences and/or
the impacts on productivity or investments of sypig farms. The only studies that actually
examine poverty effect are Maertens and Swinne@9pRa&nd Maertens et al. (2008). They
find strong poverty reducing effects of high stamddaexports in Senegal. In addition, they
show that much of the welfare benefits for the pmamne through the labor market, which is
ignored by most other studies.

The objective of this paper is to develop a generlilibrium model to measure the

process through which high standards production @mtsumption affects development.



The model has both a low standard and high starsigodly chain and we explicitly integrate
key characteristics of many developing and emergicgnomies, such as capital constrains
and labor market imperfectioAsWe use the model to analyze how and through which
channels welfare of rural and urban householdfestad.

The development of high standards food sector im&lis particularly relevant for three
reasons. First, even though China has sustaindddgnavth rates for nearly thirty years and
the continuously increasing income per capita léaddructural change of Chinese diet (Gale
and Huang, 2007), the food distribution system iaeth laggard until very recently.
However, recent years are characterized by therisisig supermarkets (Hu et al., 2004;
Wang et al., 2007). Yet the transition from a systeccupied mainly by low standards food
produced by millions of small farms (Rozelle andir8wen, 2004) to one mainly by high
standards food is only now starting and will undedly have huge impact on both producers
and consumers. Second, despite high growth rateisiceeasing inequality between wealthy
and poor households becomes a more and more asute (Ravallion, 2001). After the
initially fast decrease of poverty rate, in thetldecade China faces more difficulties in
reducing the rural poverty (Park and Wang, 200EkiRi 2004). The welfare and poverty
effects associated with the expansion of high stedsd food sector are therefore very
important. Third, both the agricultural commoditygdafactor markets are under transition.
Whereas the commodity market is becoming more aack refficient (Huang and Rozelle,
2006), factor markets imperfections remain impdrtarherefore, China provides a very
interesting case for research on the interactidwden the food system transition and the

acute equity and poverty problem under conditidnearket imperfections.

2 The technical reason for taking into account maikeperfections is that the implicitly assumed hégh
profitability in high standards food sector canyoekist under the condition of market imperfecti@esording
to the view of Industrial Organizatiofrarina and Reardon (2000) pointed out the possilglleer profitability
after higher standards are imposed and descrihetadaeasons, such as entry barriers resulted &tamdards.
In another word, there will be zero profits for adictors under conditions of perfect markets. Thstence of
positive profit distinguishes our CGE model with shathers. Even though positive profit can onlysexn
short-run equilibrium as most economists arguedrr{slal984), it's essential to the issue of inabumsivs.
exclusion of small farmers. Hence, explicitly madglpositive profit in our case is suitable.



2 THEORETICAL FRAMEWORK

The underlying theoretical framework is based am dleneral equilibrium approach to
households models addressing development issugesde.Janvry and Sadoulet, 2002; Stifel
and Thorbecke, 2003). We extend the underlying agmbr to integrate low and high
standards food and also account for market impeofex Figure 1 and Table 1 summarize
the model structure.

There are two kinds of agents: households dnd corporate farm<CF).2 In order to
study the distributional consequences of standardg]istinguish urban and rural households,
and rural households are further separated interakgroups. There are four types of factor
inputs: rural labor (R), urban labor LU ), capital (K) and land @), with rural households
(CR) owning three types of them: rural labor, land aagital, while urban householdS)
owning urban labor and capital.

Five commodities are produced in the economy, Witee final goods: low standards
food (LF) and high standards fooHiE) and other commoditie©O}*. There are two types of
agricultural intermediate products: low standarty §nd high standard$H}, which are
exclusively used by their respective food processactors to produce the respective final
food. Given that the main focus of the paper isf@od standards, we also don'’t include
intermediate goods in other sectoréll sectors have zero profit except the high stadd

intermediate sector, where all rural householdscmdorate farms are initially engaging and

3 To avoid confusion between notations for househaldd high standards, we use capi@land ‘H’ to
indicate households and high standards respectivatgr, to differentiate with activity set, noted 1, we use
‘O’ as the notation for the industrial sector. We ‘W$€/* HF and ‘L’/* H’ for low/high standards final food and
low/high standards intermediate products respegtive

* Given the difficulty of constructing a benchmaruéibrium data base for a CGE model, there areiais/
advantages in a model specification which hasgelaesidual’ sector. However, there are importimatvbacks
associated with this backdoor approach to arrivdah@ complete CGE model. (Hertel, 1999) In spitehaf
drawbacks, we take the specification of a largsitheal’ sector because of its simplicity and wideeptance in
the literature (e.g. Trela et al., 1987; Fischealgt1988; and Peterson et al., 1994).

® Note that this assumption may have implicationstfie income of rural and urban households. Fomgte,
in the presence of inter-regional trade costs apdtioutput linkages, firms located in the largegion would
have access to cheaper intermediates and hence paylhigher wages to factors (Krugman and Venables
1995). However, we treat this effect as not crittmnsidering data paucity and additional complexit



earn positive profits because credit constraimtst ltheir production capacity to satisfy the
equilibrium market demand if the market were ungkfect competition and lead to positive
profit.

We assume a partially open economy, i.e., all fgwdds are traded with the rest of the
world (ROW while intermediate goods and factors are domasticised. For simplicity, we

do not include government and taxes in the model.

2.1 Production and factor market imperfections

All the production technologies are based on nestatstant elasticity of substitution
(CES functions with possible sub-nests in the formGafbb-Douglas €D) functions. The
intermediate sectors produce goods according@&&function of the rural labor, land and
capital. Final food sectors produce goods by uai@ Sfunction to combine their respective
intermediate products and the bundle of the bamitofs (other than intermediate inputs),
aggregated through @ES function with a sub-nest of @D function for the two types of
labor. The gross output of the other commoditiesasas aCESfunction with a sub-nest of a
CD function for labor. The factor demand from thesgvéies is derived from the production
functions except in the following situations:

First, in order to produce high standards intermedproduct, farms face some fixed
investment cost to satisfy the standards requirér(fearina and Reardon, 2000; Maertens
and Swinnen, 2009). Following Harris (1984) andhwitt loss of generality, we assume that
these fixed costs are a mixture of rural labgl) @nd capital ¢ ), mostly compatible to the
reality.

Second, rural households are often credit congtthiisee, e.g., Barham et al., 1996;
Hallward-Driemeier et al., 2003; Swinnen and Go@99). We assume that, because of rural
credit market imperfections, rural households aoxparate farms face credit constraints in
their production for the high standards intermed@oduct market. To model this we assume
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that the supply of capital in the high standarderimediate sectorK,) for the engaging

households and corporate farms are constrainesllew/$®
(1) K& =«r*,cOCRUCF

where «° is the collateral,r the price of capital, an&® the capital supply elasticity.
Third, to model the labor market, we use stylized fdoten ‘typical’ developing
economy. Net wages of workers in rural region are gdigdower than wages of workers in
urban region, even when rural workers migrate to urd@as. This can be explained by
different skills of different labor types or by transactioosts of migration (Stifel and
Thorbecke, 2003). To account for this, we model theorlaimarket as two separate
sub-markets with different skill labor (rural and urbaibdr), and migrating from rural to

urban region is subject to iceberg transaction costsyith 0<7 <1. Thus, wr, =wr, /T,
where wr;, and wr, are the wages for rural workers working in urbawd aural regions
respectively. Finally, as usual in CGE modeling,agsume that leisure is not an argument of
the worker’s utility function so that labor is suigpl inelastically.

2.2 Income and consumption

Rural households and corporate farms’ proffs ) in high standards intermediate sector
are given by a value-added net of factors payments:
(2) M°=PX, f, (LR, A, K- Wi (LR +¢°)- - (Ki+y ), & CRJ Ci

Profit of corporate farms are transferred to ineal\factors proportionally according to

their value shares in productiénRural households’ net incom&{) is the sum of its profit

in high standards farming, factor incomes and pidiaring from corporate farms while the

® We only cite the most critical equations in ourdabwhile keep the set of all equations in Table 1.

" The actual distribution of profits among factoepends on the bargaining power of factor ownersr{Ssw et
al.,, 2009). In fact, because the profit is not g amount comparing with the overall factor incomesr
assumption will have no significant impact on thepaical results except in simulation 3C, wherefiprof

corporate farms increase sharply.



urban households’ income is only composed of facimemes and profit sharing:

WILR® +tA° + rK®+ [ °+y°[1 <", cO CR

() Y°=
wuLU® + rK+y° 1", cO0CU

where )© is the endogenous share parameter of transferodid fpom corporate farms.

Households’ demand for consumption goods is a fondf their disposable income and
the vector of consumer prices. We assume that Bighdards food is a luxury good
compared to low standards food products. Accorglingbuseholds consumption is described

by the following systenf:

_ age (L-mps) ¥
I:)QLF

(4&) XHFC aEFZC, cdC

c_ar@l-mps)Y  PQ . .
4 =
(4b) X QL + P a-{¢ c0C

c_(l_aEF_aliF) _
(4c) X, _—F’Qo @-mps) Y, @ C

subject to the households budget constraint:

Y P X:=(@1-mp$) ¥, & (

where a;, is the commodity share parameter in the housetoaidsumption function,mps
the saving rate for households agd a parameter determining the degree of preferemce f

low standards food. A smalle§® means a larger preference for high standards food.

2.3 Foreign trade and savings/investment

The economy, as we have stated, is partially openti@des final goods with the rest of

the world. The relationship between the economythedest of the world is captured by the

8 This is a modified Linear Expenditure System dedifrom Stone-Geary utility function (Stone, 195%his
demand system has the advantage of specifying isonetionary and discretionary expenditure.’ (Sdyar
2005)
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substitutability between imported and domestic good the consumption side through a
CES aggregation function (Armington substitution fupa, and on the production side

through a constant elasticity of transformat{@ET) function. The relative prices of foreign

goods are determined by international prices aac¢#thange rate.

In order to model savings and investment, we maleeftllowing three widely used
assumptions: (1) savings are determined by exogerounstant rates for households; (2)
private investment is savings driven; and (3) ibvest spending is allocated to commodities
in fixed proportions. For simplicity and data paucity, we further assttat only the final
commodities are used as investment goods, whilernregdiate commodities not. Total

savings have to equal total investments.
2.4 Equilibrium conditions and other price equatiors

The total demand and supply of factors, goods atetrmediate products must be equal
in equilibrium. The market for foreign exchange iiqtates via adjustments of the net export,
with fixed foreign exchange rates. Pressures tosa@jxport or import quantities (and hence,
demand and supply of foreign currency) are theesémuilibrated by adjustments in the trade
surplus!®

The aggregate consumer price ind€®() and the aggregate producer price indeRI)

are defined as sum of composite pric®Q() weighted by the value shares of final goods
(v,,) and the sum of producer priceBl() weighted by the value shares of outpy, ),
respectively.

(5a) CPI=>"v,* PQ,

m

® Following Dewatripont and Michel (1987), this némsical closure is the most common one in comparat
static CGE models and widely used in the literaferg. de Janvry and Sadoulet, 2002).

% This is compatible with Chinese situation everutitothis assumption has no important impact onltdn
fact, if savings does not enter households’ utflityction, then fixing either the exchange ratéhertrade
balance is the same right approach for welfareyaiglsince it prevents an arbitrary shift awayrfreavings
towards current consumption from being confuset witvelfare improvement.

11



(b) PPI=> u * Pl

ThePPl is normalized so that the comparative staticsvaaningful:*

3 MEASURING THE WELFARE EFFECTS

To determine the welfare effects of expansion ef high standards sector, we have to
measure the welfare change of individual househdMis measure households welfave“()
by real income, which is nominal incom¥“() normalized by households-specific price index
(P12

YC
6) W°=—
(6) =

The model allows us to analyze two types of effecisminal income effects and
consumption price effects. Income effects can lsagfiregated into a profit effect, a profit
sharing effect and a factor income effect for rdraiseholds while urban households only
experience a change in profit sharing and factoonmes. The factor income effect can be
further disaggregated into income effects of speéafctors.

By including different types of rural householdsaar model we can measure welfare
effects for representative households. To draw itapbns on poverty, we assume that the
within group income distributions do not charlge.

To measure inequality we calculate a Gini coeffitigsing the trapezium rule:

7 G=1—Z4:(N°—Nc'l)*(Y°—Y°“1), e

c=1

11 As stated by de Janvry and Sadoulet (2002), thizetof numeraire has no impact on real incomectdfe
but has impact on decomposition of real incomectsfevhich should be born in mind when we explain
simulation results.

2 The way applied here is consistent with de Jaang Sadoulet (2002).

13 Given that we do not have information on intrasslancome distribution, we cannot count the nundfer
poor in each class. Modeling intra-group incomeritistions in a CGE framework remains a major dadle
(Stifel and Thorbecke, 2003). 'In the absence gflarowledge about intra-group income distributiotie, best
that a CGE modeler can say regarding poverty is th@ymean incomes of the poorest groups are affdnte
the exogenous shocks applied to the baseline m¢8tiel and Thorbecke, 2003)

12



where N° and Y°are the cumulated proportions of population andrime respectively.

4 EMPIRICAL IMPLEMENTATION

We calibrate the model to Chinese data for 2008 é&xpendix A for details). As usual in
CGE models, the data base is organized in formSd@al Accounting Matrix (SAM), which
is shown in Table 2a. The CGE model is operatisadliusing the General Algebraic
Modelling System (GAMS) software (Brooke et al.88%** The model is calibrated so as to
reproduce the macroeconomic benchmark data fron8#&. The calibration includes the
determination of all parameters and elasticities, processes as follows:

First, measurement units for factor categoriescamsen such that all commodity prices
and factor prices, except wage of rural labor wagkin urban region, are initially equal to
unity.®® Similarly, measurement units for domestic commiesjtimports and exports are
chosen such that consumer prices and the exchatgere equal to one in the base year.
With these normalization rules, all initial quaig# and remaining prices can be computed,
rendering the parameters that are directly compiuted these values. Other initial quantities,
such as distributional shares of labor income, lammbme, capital income, profit and
investment, reflect the values observed in the dase.

Second, elasticities are drawn from the relevaetdture shown in Table 6. Appendix B
provides detailed overview of all relevant elasiés with references to their sources and
Table 5 summarizes elasiticities applied in our elodt first, the income elasticities of low
standards products are 0.9, 0.7, 0.4 and 0.1 for, poiddle-income, rich rural households,
and urban households respectively. Such structummmpatible with the literature and the
stylized facts that poor households consume avelgtlarger share of staple (low standards)

food compared to wealthy households (Lipton, 20@).the import side, a relatively low

* The source code is available from the authors upquest.
5 This is a standard treatment in computable gemerailibrium models and will have no impact on thsults
since the model is homogenous of degree zero (Shave Whalley, 1992).

13



aggregation elasticity between imports and domesbasumption goods is assumed
(elasticity of 0.5) for the other commodities sectahich reflects product differentiation
between the domestically produced commodities armgbits of these large aggregates. For
the food sectors, including both low and high stadd food, we assume a rather high
elasticity of substitution (3.0). Thirdly, on thexpert side, the level of elasticities of
transformation depends on the homogeneity of tlggesmted sectors (Shoven and Whalley,
1992). Given the large sectoral aggregations instugly, we assume intermediate values (1.2)
for both the low and high standards food sectors] Bwer value (0.8) for the other
commodities sector. Finally, all production funatsoareCESin the top nests, with a medium
value of substitutability among these factors eqwaD.7, 0.15 and 0.9 for intermediate,
processing and the other commodities sectors régelgc The choice of smaller elasticity of
substitution between intermediate input and otletdrs is very standard and caters to the
reality (e.g., Wang and Schuh, 2002). The elagtmitsubstitution among basic factors in the
sub-nestCES of processing sectors is equal to 0.8. The priastieities of variable capital
supply for the high standards intermediate acésif rural households and corporate farms
are set rather moderately (0.7, 1.0, 1.3 and X.fdor, middle-income, rich rural households,

and corporate farms respectively).

5 SIMULATIONS

High standards food is typically the food produasztording to good practices for
outcomes and processes such as quality, etc. granith Reardon, 2000). They are the higher
end of the differentiable food such as vegetabled #llow some special institutions
arrangements to guarantee the high standards. Wieodbave precise data on the high
standards sector because it is just an emergingrsecChina. For our analysis, We use
different crops, based on their different profitaieis, as proxies for the high standards
intermediate activities of rural households andpocate farms, i.e., tea, peanut, sugar cane

14



and beet for poor, middle-income, rich rural houses, and corporate farms respectively
The combination of the four crops occupies 6.5%heftotal farming land. Considering that
about 20% of arable land is under fruit and vedetaboduction (Weinberger and Lumpkin,
2007), the share of 6.5% is substantial. As indidaby the SAM matrix of average
expenditure propensities (Table 2b) and descriplata of China, the high standards sector
in China only plays a minor role in the total ine®mf rural households: 0.34%, 0.73% and
0.74% for poor, middle-income and rich rural houdds respectively. This is because high
standards farming is a very small sector in cur@hina’s economy and because nonfarm
income is becoming more and more important for €eénrural households (Zhao, 1999).
High standards farming is relatively labor intemscompared with other activities especially
in developing countries with rich labor endowmewtich is consistent to the literature
(Bijman, 2008; Weinberger and Lumpkin, 2087)For instance, the contribution of rural
labor in poor rural high standards farming is 6%33arger than the contribution in low
standards farming (45.52%).

We distinguish urban and rural households and din@l households are separated into
three groups by their income level: poor, middleeime and rich rural households. Poor rural
households defined in our model do not necesseaiyespond to the official definitions of
poverty level, as there are probably people whoieckided in the poor rural households
group but not poor by the defined threshold of ptvdn fact, in China’s case, the poorest
rural defined by the national statistics has aeslofrl1.4% of the whole population and may
be larger than the share of the officially defipsdr people.

We simulate the expansion of high standards fooduymtion and assess the impacts on

households’ welfare. Given that both demand anglgugre endogenous in our model, we

16 All of the crops are labor intensive products, patible to the reality of China, where high stanigaiood
are mainly composed of labor intensive products fikesh fruits and vegetables.

" From the literature on contract farming, one reagw the inclusion of small holders is that thegvé
relatively better endowment of labor to cater te tquirement of higher standards farming (Bijniz008).

15



cannot directly change quantities of the high séadsl food. Therefore, we exogenously
change other variables which induce increasesnmadd and supply of high standards food.
We simulate the expansion of high standards foo@Lbyncreasing the world price for high
standards food, (2) increasing households prefererior high standards food, and (3)
relaxing credit constraints in high standards fagniTable 3 reports the simulation results.
Previewing our simulations results, we find thabpoural households may benefit in all
three high standards food growth scenarios.
5.1 An increase in the world price for high standads food

China has continuously increased its export incadftiral products and the ratio of
agricultural trade to agricultural GDP (Huang et 2000). According to Gulati et al. (2007),
the outward-looking trade policies contribute patarly to the growth of high quality
products fulfilling international standards andeggfregulations, the demand for which is
considerably higher in the China’s main tradingpers in the developed world. To study the
potential impact of these developments, we exogegouncrease the world market price,

pwe,- , by 25%. The simulation results are reported enfitst column of Table 3.

The output of high standards food increases by 3P4,7while the output of low
standards food and other commodities decreased8?®and 0.16%, respectively, because
of the high standards sector's competition fordest All producers of high standards food
produce more but with different rates, because tisgyfactors in different proportions. The
high standards output of rural poor householdseim®es most (+21.92%), suggesting that the
growth of high standards sector benefits them gieh These benefits for poor rural
households can be explained as follows: The ineredsvorld price leads to a higher price
for high standards food, which directly results higher profit and income for rural
households. The increasing income leads to morsuroption, and hence a higher price, of

their preferred low standards food (+0.21%). Thiegw of factors used intensively in these

16



two sectors increase with different ratios (+0.16%d +1.49% for rural labor and land

respectively). The land rent increases more bectugséarger low standards sector is more
land-intensive comparing with the high standardst®e The households, which use

relatively more the less expensive factor in thedpction of high standards intermediate
product, i.e., poor rural households using morealrdabor in the present case, has a
comparative advantage and expands its output fflore.

The real incomes of poor, middle-income and rictalrlhouseholds increase by 0.65%,
0.72% and 0.77%, respectively, resulting mainlynfrancreasing profits in high standards
farming and increasing factor incomes. In contrashan households income decreases
(-0.18%), because the gain from the lower priceexngs smaller than the loss from factor
income® Hence, our simulation results suggest that poweiilydecrease because all rural
households benefit. The Gini coefficient decreasgs0.50%, implying that the overall
inequality would decrease.

In summary, trade expansion in the high standasdsl Sector would benefit all rural
households in China. The issue of inclusion dep@&d®nly about the technologies used by
different types of farms with different factor intgties but also about the induced changes in
the relative factor prices. Another critical issuaking poor rural households relatively better
off and urban households relatively worse off istéa ownership, i.e., rural households
benefit because they own relatively more factoet ire employed in the expanding high
standards food sector.

5.2 An increase of preferences for high standardeéd
The preference for high standards food increases @fradually with increasing income

(Gale and Huang, 2007) while sometimes sharply vthere happens some special event like

18 The welfare effects seem to be small. This is beedhe high standards sector is a small part iLdmiral
sector, and hence a minor part in the whole economy

¥ The reason, why their price index decreases,ifigheir relative changes to the normalized PPlictvtis
directly impacted by the change of the world priBecause the PPI increases more, the price indexbain
households declines relatively even though theminal index may increase.
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the scandal in the dairy sector of China (Xinhua, [2608). In this section we assess welfare
effects of changes in urban households prefereneesgecreasing the preference parameter,

7Y, by 25%. The simulation results are reported ensdtcond column of Table 3.

Outputs of high standards food and other commaditierease by 15.28% and 0.26%
respectively while output of low standards foodrdases by 2.15%. All farmers producing
high standards intermediates increase their outpspecially poor rural households
(+22.61%), indicating that, above all, poor ruralubeholds would benefit from relatively
higher demand for high standards food.

The real income of poor, middle-income and richafurouseholds increase by 0.37%
0.21% and 0.03%, respectively. This is caused méwyl the increasing profit (+0.34%,
+0.40% and +0.39%) and decreasing price indiceschwhbovers the negative effects of
decreasing factor income (-0.30%, -0.35% and -0 Pxefits increase because the price of
high standards intermediate product increases §0¥8 while the intensively used factor
prices decrease.

Since the representative poor households benefit this change, the poverty decreases.
As a result relative income for urban householdsreeses (-0.05%), inequality decreases
(Gini coefficient decreases by 0.05%).

In summary, preference changes are inclusive,povierty and pro-equity. As expected,
urban households lose from these changes becaggalthnot produce the high standards
food.

5.3 Increases of farm access to credit

In China credit constraints are likely to constrairal households from entering into (or
expanding) the high standards food production (kaitl-Driemeier et al., 2003). In order to
support rural households in taking part in productof high value-added products, Chinese

government has decided to take steps to help haaseholds get easier access to finance
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(CCCPC, 2008). In this section we assess the fdessiblfare effects of relaxing credit
constraints for rural households and corporate $anvhich we model as a 50% increase in
the collateral valuex°. We perform three sets of simulations by relaxdéngdit constraints
for poor and rich rural households, and corporaten$ respectively. The simulation results
are reported in the last three columns of Table 3.

The first set of simulation results, when the deltal of poor rural households increases
by 50%, is shown by the third column of Table 3.eTprofit of poor rural households
increases, contributing 0.25% to the total inconwaase. Lower credit constraints lead to a
larger production of high standards intermediatedpcts for poor rural households
(+49.71%). Hence, increasing poor rural househaltss to credit is very inclusive. The
real income of poor rural households increases 6%, which is caused mainly by
increasing profits in the high standards intermiedsector (+0.25%). Given that poor rural
households gain from better access to credit, ppvdecreases. The Gini coefficient
decreases by 0.04% indicating that the inequaétyrehses too.

The forth column of Table 3 reports simulation tesuwvhen the collateral of the rich
rural households increases by 50%. The real incom@oor and middle-income rural
households increases by 0.07% and 0.08%, resplgcto@used by the increasing factor
income (+0.12% and +0.13% respectively), mainlyrfrabor and land, which covers the
negative effects of decreasing profits in the hsghindards farming (-0.02% for both) and
negative price effects (-0.03% and -0.02% respelstiv Profits decrease because the price of
high standards intermediate product decreasesd®#d while prices of most factors except
capital increase, because of increased compefitiofactors from the rich rural households.
The price effect for poor and middle-income ruraluseholds is negative (the aggregate
consumption price increases), because rural holdsltonsume more low standards food

and less high standards food. Whereas the prittieedhtter decreases, the price of the former
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increases, leading to the negative price effecveithat poor and middle-income rural
households gain from output expansion of rich rbiseholds, the rural poverty decreases.
In contrast, rich rural households benefit (+0.4@2%)l urban households lose (-0.04%). The
Gini coefficient decreases by 0.16%, implying ttiet inequality decreases.

The last column shows the results of increasingptayhl of corporate farms by 50%.
This process leads to a decline of poor rural hoolsis output by 0.43%. However, the real
income of poor, middle-income and rich rural howdds increases slightly (+0.11%, +0.07%
and +0.07%, respectively), mainly by the increasmmgfit sharing from corporate farms
(+0.10% ,+0.06% and 0.05% respectively) and fartoome of rural labor and land, which
covers the negative profit effects and price effe@iven that all rural households gain from
output expansion of corporate farms, the rural pgvelecreases. The Gini coefficient
decreases by 0.05%, implying that the inequalitreleses.

In summary, the effects of asymmetrically relaxargdit constraints for different types
of rural households and corporate farms are exdusitargeted to other agents instead of
poor rural households. Nevertheless, they bendfitusal households, particularly those
whose credit constraints are relaxed. These resaftgadict most previous literature, which
usually argue that poor rural households will lbgeeause they are excluded from the high
standards sector after the entry of large farmgresented by rich rural households and
corporate farms in our model. When factor incoménésmain source of income and the high
standards sector is small, the overall effect ada(corporate) farm entry may be positive.
This effect was first shown by Maertens and Swinf&99).

5.4 Sensitivity analysis and limitations
In order to assess the robustness of our resulfsewierm sensitivity analysis of the key

assumptions. First, our results are not sensitivealternative specifications of income

elasticities of low standards products (*” 0(1.35, 0.9, 0.4 for poor rural, and structural
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modification of elasticities for the other houset®)!

Second, alternative choices of the elasiticitiegrafsformation (TLF‘ D(O.G, 1.2, 1.$,
0,'0(06, 1.2,1.8 and o0, 0(0.4, 0.8, 1.2) and the elasticities of substitution
(o0,:%0(15, 30,45, 0,%0(15 30,45 and 0,°0(0.25, 0.5, 0.7F) vyield only

marginal changes to our comparative static resaoltthe simulations of trade and credit
constraints while having some impacts on the sitrana of preference changes. The reason
why the results of preference change are sensagiebange of elasticities in trade lies in that
higher values of elastisities of substitution betwelomestic and foreign markets will benefit
those consumers and producers who are highly iedola the outward-oriented sector. In
our specific case of China, rich rural and urbansetolds can benefit.

Third, alternative choices of the substitution sekties between factors

( 0°0(0.35 0.7, 1.0 , 0,,°0(0.075 0.15 0.2% , 0,°0(0.4, 0.8 1.2 and
(o D(0.45, 0.9, 1.3}5) yield only small changes to the simulation resuitthe simulations

of trade and credit constraints while having someacts on the simulations of preference
changes.

As all models, our inter-regional CGE model is lths@ several assumptions, which
may limit the generalization of results presentetehAssumptions such as static framework,
highly stylized sectors, etc, may be too strong aritéxible especially for the long-run
effects. For example, the consumption share pasmetf households may change with
increasing income and may have significant impacthe results presented here because of
the lack of dynamic and endogenous determinatidhefinderlying structural parameters. In
reality, with rising income households usually amme more high standards food. This will
decrease the negative impact of change in priceesdwhen low standards food price

increases because of factor competition of highdsteds food and the other commaodities
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sectors.

6 CONCLUSION AND DISCUSSION

In this paper we analyze how the expansion of Bighdards food production affect the
structural production changes, the incomes of dffetypes of rural and urban households,
and the rural poverty and equity by adopting aarinégional CGE model with several kinds
of market imperfections. The methodological conitibns of this model are twofold. The
first contribution follows from the explicit modelj of profit resulting from market
imperfections, i.e., credit constraints in our mipdad its consequent effects on poverty and
equity. Using a similar decomposition method pregubby de Janvry and Sadoulet (2002),
this paper shows that the effects of profit on ptyvanalysis in a CGE model depend not
only the profitability of the specific sector bulsa on its relative importance among the
sources of income. The second contribution is tlag w which households change their
preferences for high standards food. We use a Skem@ey utility function to explicitly
model and easily simulate the preference for highdards food.

We use the dataset of China 2005 to simulate owteinthhrough three ways: increasing
world price of high standards food, increasing arbd@ouseholds’ preference for high
standards food, and relaxing credit constraintsstfthe simulation results show that poor
rural households will expand their production ajthstandards intermediate product and that
inequality and poverty would decrease after theease of world price for high standards
food. Hence, trade expansion in high standards feedor is inclusive and contributes
toward anti-poverty and pro-equity development.dde¢ expansion of high standards sector
resulting from preference changes is inclusive amdeases real incomes of poor and
middle-income rural households, and hence reducesrfy. The Gini coefficient decreases,
indicating the pro-equity effect of such changelird, studying different ways of relaxing
credit constraints, we show that the role of indnsn high standards farming in reducing
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poverty is critical but not completely decisive thie overall effects. Compared to the former
two scenarios, relaxing credit constraints hasedfitial effect on the welfares of different
households. As expected, the households targetedebgolicy will gain more, while other
rural households can gain less, instead of losiegause the factor market effect can cover
the loss of profits. In summary, rural financindipes can be more asymmetrical and allow
for a more elegant policy approach to rural poverty

This model also allows the exploration of some intguat policy issues. First, the most
important general conclusion is that many typemafket imperfections, whether considered
in our model or not, are important for the reaket§ of policies. For example, profitability of
high standards farming and profit share in the Bbakls income are critical for the issue of
inclusionvs. exclusion. From the view of industrial organizatigrofitability mostly comes
from market imperfections like entry barriers, ilmpd by such as standards or credit
constraints, etc.. Take the effect of standardaraexample. Higher standards mean higher
entry barriers, and hence possibly higher profitigbiwhich may result in a substantial
negative effect for the excluded farms. Thereféman the angle of production, the welfare
effect of too high standards may be harmful. Furtttge, the quality of factor markets,
especially labor market, may play an important iléhe meaning that after being excluded
from the high standards sector, households campagsgibly higher wages from the labor
market if the labor market is efficient to reloc#te excluded labor.

Second, market imperfections interact with eacteio#nd should be taken into account
comprehensively. The Chinese gradual reform prosessns reasonable if there are too
many kinds of market imperfections at the beginnafgthe transition process. For the
moment, China has established a relatively efficagricultural commodity market (Huang
and Rozelle, 2006) while letting the agriculturactor markets under slow development

except labor market. Recently, China is reforming and market to allow for exchange of
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land use right, (CCCPC, 2008) which will essenyiadilax the land constraints especially for
those efficient farmers. Somebody worries thateéhosuseholds losing land may be harmed.
However, if the labor market is mature and relialhe labor liberated from land can seek
new jobs, probably with higher wages since theeeadso wage differences between regional
labor markets resulted from transaction costs ti&asportation costs. But if the transaction
cost in the labor market is so high that the latamnot relocate to more beneficial labor
markets, they may become unemployed labor with@rmihg as income source of
subsistence. Therefore, the mature labor marketsde the precondition for reforming rural
land market.

Third, the policy makers should take into accodhthe relevant effects. The simulation
results have shown that the general equilibriurect$f are different from the partial
equilibrium effects. The overall welfare effects sithndards on poor rural households are
determined by the tradeoff of all the relevant e Overlooking some effects may arrive at
biased, and sometimes wrong, policies. For exanipggvernments focus on the possible
exclusion of small farms, they may limit the deystent of corporate farms, while the latter
probably can reduce poverty by increasing employraad wage.

There are some direct caveats indebted in our mbdst, the initial intra-group welfare
distribution may lead to different welfare impads subgroups (Bijman, 2008). If some
individual rural households are rich of labor whilet entering into the high standards sector
initially, they will definitely benefit from the laor market effects coming from the expansion
of high standards farming (Maertens and Swinnef920Second, our empirical results can
only be regarded as illumination of our model beseaaf the intensive use of data, roughly
mimicking China’s situation, where profit in higltasdards sector is not substantial, high
standards farming is relatively labor intensived dabor market is nearly mature, etc..

Variations in structural and institutional factoespecially in critical parameters or factor
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intensities of production functions, may lead t@aly different results (Swinnen et al., 2008).
Last but not the least, the way dealing with tleésof exclusion in our model is different
from those mainly touching on the shock of impasitof higher standards such as Farina and
Reardon (2000). According to our understandingir threethods care about the short-term
effects while our methods touch on the long-terfac$. Even though the entry of poor rural
households in the high standards sector seems tommehow important and our model
doesn’t allow for handling it explicith), we believe that the comparative advantages of

agents are most decisive for the long-term inclugiathe high standards sector.
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APPENDIX.
A Data
The structure and characteristics of China’s ecgnare shown in Table 2. The System

of National Accounts and its related data setsGbma provide the starting point for our

dataset of 2005, which is also the latest availdhlaset. Most data are collected from China
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Statistics Yearbook (CNBS, 2006). For those thattche found from the yearbook, we
complement from other sources, like China Agriadtyearbook (CMA, 2006) and the
Input/output Table 2002,

Essentially the procedure required to produce oata dset involves extensions,
modifications and redefinitions of concepts for tmors of the national accounts data; the
addition of further detail to this system; and fiadjustments between blocks of data in order
to restore mutual consistency. As we have statatittie concept of standards includes so
many aspects that we cannot differentiate exadtighvfood belongs to high standards or not.
Hence, we only make some approximation to deseritmigh figure.

A.1 Production

GDP is 18.67 trillion Yuan and divided into thedlnrcommodity sectors: low and high
standards food, and the other commodity sectore®¥ienate that the share of high standards
sector is very low (5% of the whole food sectorgmthough we don’t have precise d&ta.
The shares of rural households and corporate farmthe high standards farming are
estimated according to their farming areas.

The parameters in production functions are detexthby using either cost/revenue table
or the input/output table according to the avaligbof data. The cost/revenue tables for the
agriculture are used to calculate the contributiates of low and high standards farming
under our following assumption: The low standardaming takes the weighted average
contribution rates of traditional staple goods,,iwheat, corn and grain, as proxies to

calculate the contribution rates. We use diffegzaps, based on their different profitabilities,

2 The input/output tables of China are edited oneefive years. The Input/output Table 2002 is, leerthe
latest available table.

22 \We can have several alternative proxies, e.gt, fifu, et al (2004) estimated that roughly 30%oofd are
sold through supermarkets; second, the large whlelemnd retail companies defined by Chinese Ecomomi
Yearbook (CEYC, 2006) sold 8.7% of total food; thiB7.5% is safe according to the sample check3hina
Hygiene Statistic Yearbook (MHPRC, 2006); forthe thdoption rate of HACCP is 21.9% for 2005 (Jiralet
2008).

In the following calculation, without additional tification, this ratio may be applied to many otpéaces, e.g.,
investment shares, etc..
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as proxies for the high standards farming of rdraliseholds and corporate farms. The
incomes from labor, land and profit are clearlyigatied in the data while the income from

capital is lacked. We assume that all the capitaitrdoution rates are 7.1%, which is

calculated in Gu and Zhong (2007). The net prgbt, by subtracting capital income from the
statistical profit, is regarded as the final prédit the high standards intermediate seétor.

The contribution rates of factors in the processsegtor are calculated from the
Input/output Table 2002 (CNBS, 2006). The labor @smgamortization and intermediate
input of construction sector are proxies of conttitins of labor, capital and land. The wages
in processing and industrial sectors are dividéd miral and urban labor according to the
aggregate ratio of rural to urban labor revenues.

A.2 Households income, savings/investment and comsption

From the expenditure side, GDP is divided into comgtion, investment and net export.
All the aggregate amounts can be found in the GD&ctsire from the yearbook. The
disaggregate data of households are collected fhenincome and expenditure structures of
individual households.

The investment and net export are added up to nieuat of savings. The individual
households savings are calculated as income laessugmption. However, the calculated
saving rates seem too low, probably because of tHckreatment of government and
corporate savings, and are enlarged to suit theeggte saving amount according to their
relative shares. The investments are sorted imtditlal commodity sectors according to their
shares in input/output table.

The division of income between rialand urban households is based on the income per

23 Because of lack of precise data, our use of d=es to be arbitrary. However, when we do simutatiased
on somehow modified datasets with different fagteensities and profitabilities, the results arbust.

24 Rural Households, according to the explanatiothefyearbook, refer to usual resident householdsirial
areas. ‘Usual resident households in rural areafi@anseholds residing on a long term basis(for rttaaa one
year) in the areas under the administration of &hwm governments (not including county towns), anthe
areas under the administration of villages in cguotvns. Households residing in the current adé®ésr over
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capita and ratio of population. The consumptionucitires are calculated from the

expenditure of households. Engel indices are uséli/ide food and non-food consumptions.

The expenditure on food is divided into consumgiofh low and high standards food. The

poor rural households and urban households arenassto consume the largest shares of
low standards food (99.9%) and high standards {6of?6) respectively. The consumption

ratios of middle-income and rich rural households aalculated by inserting numbers

proportionally so that the overall consumptionds& to production minus investment.

As far as the households income structures areecoed, the yearbook only divides
income data into four parts: Income from wages saldries, from households operations,
from properties, and from transfers. The divisiansong these items of income are not very
clear and can'’t be easily sorted into factor incand profit. We deal with them as follows:
Income from wages and salaries is treated as waggsncome from properties as capital
income straightforwardly. Income from transfergi€luded since there is no government in
our model. The most important income for rural leheids is the income from households
operations. It is sorted into profit and factoranees, including those from labor, from land
and from capital, which are added into other fagtoomes to get the final income structures
of rural households. Even though the statisticaloine from operations includes other
activities, like transportation, we use its totalaunt as proxy to farming operations since we
can't differentiate them. As for urban households,income from wages and salaries is
treated as income from labor. And the incomes froouseholds operations and from
properties are added up to income from capital.

Because of transportation cost of migration betweral and urban regions, the wages

one year with their household registration in otpixces are still considered as resident househufldhe
locality. For households with their household regison in one place but all members of the houkishibaving
moved away to make a living in another place foerowene year, they will not be included in the rural
households of the area where they are registemegpective of whether they still keep their coctied land.’
(CNBS, 2006)

% Even though the migrants from rural to urban maggktheir rights in the rural land, we don’t coitrin
because of the unavailability of data.
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earned in the two regions are different. The gajpvéen wage of rural labor working in
urban region (8520 Yuan according to PBC, (2006}) average inconi& per labor in rural
region (6948 Yuan) is treated as the iceberg casts.implicit assumption under the use of
income per labor in rural as the comparison bashas rural labor make the decision of
migration by comparing it with wage in urban region

A.3 External sector

All final commodities are tradable and have bothakand import. China has expanded
in labor intensive food such as vegetables andedsed in land intensive food such as
soybean. We treat the labor intensive food as Bigimdards including vegetables, fruits,
fishery and livestock, and treat staple food, idolg grains and bean, as low standards raw
material. The results in the SAM show that Chinpaek more high standards food while
import more low standards food, consistent to tieition.

A.4 ‘RAS’ adjustments®’

After the adjustments, modifications and additidisted above are completed, the
remaining inconsistencies in our data set involvajom data blocks which need to be
realigned so as to satisfy (or restore in certases) equilibrium conditions.

In the ‘RAS’ procedure a non-negative matrix whaes not initially meet prescribed
non-negative row and column sum constraints isoredtto a situation of consistency
through a sequence of alternating operations ors rawd columns of the matrix. First row
constraints are satisfied, then column constraitsn row constraints, and so on until a
consistent matrix is achieved. The sums of pre§peciow and column constraints must be
the same since they both provide the matrix sumthé matrix is everywhere dense,
convergence is assured.

After the ‘RAS’ procedure, the GDP as a whole omgreases 0.7%. The largest

% Because all the incomes earned by rural househoidattached to their operations in rural ac#sitithey are
the best alternative choice to wages earned imuaibea.
27 This method is referred to St-Hilaire and Whal{£983).
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modification is to decrease the consumption of HEgindards food for middle-income rural
households by 57.8%. This may be a signal that ave mo precise data on high standards
food consumption and that high standards food stssif a very small part of the whole
economy and is more vulnerable to change. Consigé¢hie limited data availability against
intensive use of data, such scale of data modificas thought to be acceptable.

B Elasticities

B.1 Production elasticities

Regarding the choice of elasticities, the literaturas consulted in search of plausible
values for these parameters. Even though the aglasticities are determined by all kinds of
factors, such as availability of substitutes antetdimension, and difficult to be comparable,
we can construct ‘central tendency’ tables or ds#rity analyses to decrease the impact of
arbitrary dealing. There are few papers providisgneates for China except Zhuang and
Abbott (2007), especially at the aggregate levéindd by us. Therefore, the model mainly
uses proxies for these parameters based on thwmagssi found in the literature for other
countries or for different aggregation.

The elasticity of substitution among inputs isicat in assessing the impact of high
standards products expansion on factors’ income.tt short-run modeling the elasticity
may be considered close to zero because the faotoposition, especially the stock or
replacement of investment capital, is not expettedhange substantially, even though the
true elasticity is higher than zero. In the long-raodeling, however, all factors may change
thus important is to know true value. The literatespecially lack estimation of elasticity of
substitution between intermediate input and othestdrs. Normally the elasticities of
substitution between intermediate input and othetdrs is quite smaller than those among
basic factors. A survey of the literature on thiénested elasticity of substitution is provided

in Table 6. The median of the estimates ranges fidhto 1.1. Table 5 (row 2) gives values
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applied in the model.
B.2 Output demand elasticities

Concerning the Armington assumption of producted#htiation, the literature in most
cases is supportive for this assumption. Most rptalvefler (1995) finds that modeling an
Armington home bias is statistically and econontycalgnificant in explaining trade flows
between countries. This differential perceptionactually physically identical goods may
arise because of differences in convenience of hase, availability in time, after-sales
service bundled with the good, or even consumeestgptions of inherent unobservable
quality. The paper of Blonigen and Wilson (1999nbs some evidence, among others, that
trade barriers may increase home bias, thus loge¢ha Armington elasticity. A theoretical
study of Turrini (2001) argues that home bias arthee to higher legal cost when business is
done abroad because of the differences in legémsgsof trading countries, thus making it
cheaper to buy from domestic producers. Further, shiggests that legal system
harmonization may increase cross-border trade.oft Slurvey of the literature on Armington
elasticity of substitution, is given in Table 7,dahable 5 (row 3) gives values applied in the
model.

The literature hardly provides estimation of elasti of transformation between
domestic and export products. Under some approiomst the own-price elasticity of a
commodity is determined primarily by the elastioitfysubstitution in the lowest level of the
nesting in which it appears (Shoven and Whalle92)9Therefore, we can use the own-price
elasticity as the elasticity of transformation gsrexy. Regarding the own-price elasticity of
foreign demand, a short examination of the litexais summarized in Table 8, and Table 5
(row 4) gives values applied in the model.

A survey of income elasticities of food demandiiseg in Table 9. The income elasticity

varies from a very low value of 0.079 to a valueldf43. The explanation for this relatively
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high variation is ambiguous. First of all, the ewited income elasticity depends on
functional form specification. On the other handjsi generally accepted that the income
elasticity of food as a whole should decline indle value as income increa@sDe
Crombrugghe et al. (1997) estimated the incomdieigsfor the Netherlands increased over
time, from 0.34 in 1980 to 0.47 in 1988. This ineglian increase of elasticity with income.
However, the same paper also reports a decreabe imcome elasticity over time for the
United States (US), from 0.610 in 1941 to 0.5519%0 and 0.386 in 1972. Table 5 (row 6)
gives values applied in the model.
B.3 Capital supply elasticities

The literature lacks the estimation of capital syppasticities according to our search.
Considering the relatively high interests in ruaeg¢a, generally high elasticities are expected.
Another economic intuitive is that the richer tlwarer, the higher the elasticites. Table 5

(row 8) gives values applied in the model.

% The argument is based on Engel's Law, statingiftiratome elasticity declines with income, thele ihcome
effect component of own-price elasticity decreatass leading to smaller own-price elasticity.
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Figure 1. Model structure
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Table 1 The Model

Production and factor demand

QX, =% CES LB, £ K) (A1)
QXo = @CESoL CR LR, LW), k) (A2)
QX po = PpoCEI@posCESP por CO LRy LU, Ay Ko QXI), (A3)
K& =« ,cOCRU CF (A4)
LR =LR'(PX, wg, t 1) (A5)
LR, = LR (PX,, wg, t K), & CRJ CF (A6)
Ll o = LI, (Wrgwu,t,r PXI ) (A7)
Llo =Ll (PX o,wr,,wu,r) (A8)
A=A (PX, wE, L) (A9)
A, = AT (PX,, Wk, t 1 KS),c0 CRJ CF (A 10)
A= Ay (Wi, wu t T, PXI ) (A11)
K, =K. (PX_, Wr,t,r) (A12)
K po = Koo (Wrgwu, t,1,PXI ) (A13)
Ko =Ky (PXg, WE,, WU, 1) (A 14)
Xoo = Xpo (W wu £ 1, PXI ) (A 15)
Income and demand
MC=PXy fiy (LRS, A, KS)— WR(LRE +49—- tS— (KS+y 9, & CRJ CF (A 16)
oo {erLRC + A+ 1K+ 1%y M ©F, cO CR (A 17)
WULUC + rK S+y° ©F, cdcu
X, = ale (l;(glpsf) Y .05 0 C (A18a)
X,.° = al; (l;(glpsf) Y, PP(;_Q: £.05c0C (A 18b)
xe =078 &) g oey v @ (A 18c)
PQ,

Subiject to the households budget constraint:
D> PQ,+ X5 =(1-mps) ¥, &

miM

Savings and investment

SS=mps* Y, & ( (A19)
QINV, = giny,* IADJ (A 20)
FSAV+ D PQ* QINY,=>" mds ¢ (A 21)
mM dic

Foreign trade

QQ, = aq,CE& QM, QD) (A22)
QX,, = at,CET QE, QR) (A 23)
QQ, =( PD,, On o) (A 24)
QD, QM. 1-5.

QEm =( PEm * 1_5m!)1/(0m‘ -1) (A 25)

QDb, PD, O,



PM,, = pwm,* EXF (A 26)

PE, = pwe,* EXF (A27)
PQ.* QQ,= PD* QD+ PM* QM, (A 28)
PX_* QX = PD* QD+ PE* QE (A 29)
CPI=>v,*PQ, (A 30)
PPI =Y u,* Pl, (A31)

Equilibrium conditions
(a) Demands equal supply for factors

DR +D LRo + LR f7+ > 4= L (A32)

iORI po dICRJ CF € CR

Dy =l (A33)
m

At Y AT+ Ag =D (A 34)

cOCRJUCF po gc
KU+ D K+ Y Koo #KG+ D gf=DKE (A35)
cOCRJUCF po €& CR CF @ C

(b) Demands equal supply for goods

D XS +QINV, = QQ (A 36)
Cc

Xpo =QXlpo (A 37)

(c) Current account balance for ROW (in foreign currgnc

D PEy* QEn=Y  PMyt QM+ FSAV (A 38)
m m

Endogenous variables

Wrg, wr,, wu, t, r Price of factors
PX, Producer price of activity

PXl,, Producer price of intermediate product
PQ, Price of composite good

PD, Price of domestically produced good for domestickaa

PE, Export price in domestic currency

ne Profit for high standards farming to agent

Endogenous share parameters of transferred pmafih fcorporate
v farms

LR, LU;, A, K; Demand of factor from activity

Demand of intermediate input from processing sgubor
X Consumption of commodity by households
QX;, Domestic production
QXly,  Production of intermediate input in processing sego
QQ, Domestic demand for composite good
QD, Domestic demand for domestically produced good

QE, Export
yc Income of households
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YRS
IADJ
QINV,,
FSAV
CPI

Factor income of householddrom factorb

Investment adjustment factor

Quantity of investment demand for commodity
Foreign savings (foreign currency)

Aggregate consumer price

Exogenous variables and coefficients

@
«%,cOCRU CF

C

a

pwe,
pwm,
EXR

Hen
LR®, LU®, A°, K¢

mps
¢C

Numeraire
PPI
Functions
CES
CD
CET
Indices and sets

po

T3 o ——

Efficient parameter of activitiyfor different level of nests
Collateral of agent in high standards farming
Share parameter of households consumption sperdirgpmmodity

m
Export price fom (foreign currency)

Import price form (foreign currency)

Exchange rate (dom. Currency per unit of for. Queg
Weight of commodityn in the CPI

Weight of commoditym in the PINDEX
Households endowment

Migration cost rate
Marginal (and average) propensity to save for hioolsisc

Fixed costs in the form of rural labor

Fixed costs in the form of capital

Aggregate producer price

Constant elasticity of substitution function
Cobb-Douglas function
Constant elasticity of transformation function

Index for activities, i 01

Index for intermediate sectors0B= LU H
Index for processing sectorpol PLU PH
Index for factors, jOJ

Index for labor categories| OL

Index for agents,cO0CU CO

Index for commodities,mO M

Set of rural activities,RO |
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Low High High High High
inter. poor middle rich corp.

Low
proc.

High
proc.

Other
com.

Table 2a. Archetype SAM of China

Rural
labor

Urban Land Capital
labor

LaborRCFP LandCFP Capital
CFP

cfpro

High
inter.

Middle Rich
rural  rural

Poor
rural

Urban

S-l

ROW

Low inter.

High poo
High
middle
High rich
High corp
Low proc
High proc

Other
com.

22138.¢

70.0

280.1

653.5

159.9

1950.9 5262.3 6160.0 16884.4
13 83.9 196.6 729.8

2483.2 7598.7 12219.0 44562.7

1781.5
64.2

77811.4

761.2
831.7

42412.5

Rural
labor
Urban
labor
Land
Capital

43.0 118.1 278.1
10078.t

53.7

41654 6.9
7894.8 5.0

359 76.4
199 464

29.7
114

1461.8 76.9

1304.2 68.6 29105.9

3914.3 204.3 85632.3

2760.7 145.3 40037.3

LaborRCH
=]
LandCFR
CapitalCH
=]

36.9

20.4
7.8

cfpro

65.1

High inter

1163.4

Poor rura|

Middle
rural
Rich rura

Urban

15.2

106.2

252.5

3690.3 283.0 446.9 3.3 1.0

11608.2 1355.5 1388.6 10.4 4.7

25751.0
89750.¢

4214.5 3962.9
45122.

23.1 14.7

0.1

0.2

0.6
6.9

S-l

0.0 1513.6 15605.( 72696.3

ROW

1220.8 248.9 32312.}

10223.0

total

22138.¢ 70.0 280.1 653.€ 159.9 32800.: 1907.5

187087
7

41049.6 89750.¢ 5853.0 50920.] 36.9 20.4

7.8

65.1

1163.4

4435.4 14458.£34181.( 134873.7

89880.0

44005.3

Source: Authors’ calculation based on China’s yeakis and input/output table.
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Low High High High High
inter. poor middle rich

corp.

Table 2b. Matrix of average expenditure propensitis for archetype China

Low
proc.

High

proc.

Other
com.

Rural
labor

Urban Land Capital
labor

LaborRCFP LandCFP Capital
CFP

cfpro

High
inter.

Middle
rural

Rich
rural

Poor
rural

Urban

S-l

ROW

Low inter.
High poo
High
middle
High rich
High corp
Low proc
High proc

Other
com.

67.5

6.0

24.1

56.2

13.7

439 36.4 18.0

0.0
56.0

0.6
52.5

0.6
35.7

125

0.5
33.0

2.0

0.1
86.6

1.7

1.9
96.4

Rural
labor
Urban
labor
Land
Capital

455 61.4 422 426 33.6

18.8 9.8 128 11.7 18.6
3%7 71 71 71 71

4.0 3.6

11.9 10.7

4.5
8.4

4.0
7.6

15.6

45.8

0.0
21.4

LaborRCH
=]
LandCFR
CapitalCH
=]

56.6

314
12.0

cfpro

40.7

High inter

61.0

Poor rura|

Middle
rural
Rich rural

Urban

21.7

37.9

38.6

9.0
28.3

62.7

0.0 4.8 0.9

0.0 23.2 2.7

0.0 720 7.8

100.0 88.6

9.0 4.8 0.9

28.3 23.2 2.7

62.7 72.0 7.8

88.6

S-l

0.0 10.6 45.7

53.9

ROW

3.7 13.0

17.3

11.4

total

100.0 100.C 100.0 100.C 100.0 100.0 100.0 100.0

100.0

100.0 100.0 100.0

100.0 100.0 100.0

100.0

100.0

100.0 100.0 100.0

100.0

100.0

100.0

Source: Authors’ calculation based on China’s yeakls and input/output table.
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Table 3. Simulation results (Percentage change)

Simu 1: Simu 2: Simu 3A: Simu 3B: Simu 3C:
Apwepy =+25% | AzY =-25% | ACOLRP =+50%| ACOLRR=+50%| ACOLCF =+50%
Aggregate effects
Real GDP 0.08 0.01 0.01 0.06 0.01
CPI (Comparing with numeraire PRI) -0.07 -0.00 0.00 0.01 0.01
Gini coefficient -0.50 -0.05 -0.04 -0.16 -0.05
Output of final commodities
Low standards foo( -0.08 -2.15 -0.08 -0.77 -0.21
High standards food 14.73 15.28 2.87 26.60 6.51
Other commodities -0.16 0.26 -0.01 -0.04 -0.01
Individual output of high standards
intermediate product
Poor rural households 21.92 22.61 49.71 -1.57 -0.43
Middle-income rural households 13.47 14.03 -0.13 .061 -0.31
Rich rural households 13.59 14.06 -0.13 48.36 -0.32
Corporate farms 12.29 12.99 -0.13 -1.07 49.50
Rural labor used in high standards
intermediate product
Poor rural households 37.67 38.58 49.56 -2.38 -0.63
Middle-income rural households 28.12 28.88 -0.23 .881 -0.51
Rich rural households 28.26 28.91 -0.24 47.14 -0.52
Corporate farms 26.79 27.71 -0.23 -1.88 49.20
Domestic commodity price
Low standards fooc 0.21 -0.50 0.01 0.08 0.05
High standards food 0.05 17.36 -0.13 -1.12 -0.28
Other commodities -0.20 -0.04 -0.00 -0.01 -0.01
Factor price
Rural labor 0.16 -0.18 0.03 0.13 0.01
Urban labor -0.29 0.15 -0.00 -0.02 -0.01
Land 1.49 -1.90 0.03 0.35 0.29
Capital -0.22 -0.35 -0.01 -0.08 -0.03
Low standards intermediate product 0.27 -0.56 0.01 0.09 0.05
High standards intermediate product 19.14 18.90 -0.12 -1.05 -0.28
Poor rural households
Profit effect 0.33 0.34 0.25 -0.02 -0.00
Profit sharing from corporate farm 0.10 0.10 -0.00 -0.01 0.10
Factor income effect 0.21 -0.30 0.02 0.12 0.03
Among it:
Labor 0.13 -0.15 0.02 0.11 0.01
Land 0.09 -0.12 0.00 0.02 0.02
Capital -0.02 -0.03 -0.00 -0.01 -0.00
Consumer price effeqt 0.02 0.24 -0.00 -0.03 -0.02
Total income effect 0.65 0.37 0.26 0.07 0.11
Middle-income rural households
Profit effect 0.39 0.40 -0.00 -0.02 -0.01
Profit sharing from corporate farm 0.06 0.06 -0.00 -0.00 0.06
Factor income effect 0.25 -0.35 0.02 0.13 0.03
Among it:
Labor 0.13 -0.14 0.02 0.10 0.01
Land 0.14 -0.18 0.00 0.03 0.03
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Capital -0.02 -0.03 -0.00 -0.01 -0.00
Consumer price effeqt 0.03 0.11 -0.00 -0.02 -0.01
Total income effect 0.72 0.21 0.02 0.08 0.07
Rich rural households
Profit effect 0.38 0.39 -0.00 0.35 -0.01
Profit sharing from corporate farm 0.04 0.05 -0.00 -0.00 0.05
Factor income effect 0.28 -0.41 0.02 0.13 0.04
Among it:
Labor 0.12 -0.13 0.02 0.10 0.01
Land 0.18 -0.23 0.00 0.04 0.04
Capital -0.03 -0.04 -0.00 -0.01 -0.00
Consumer price effeqt 0.06 0.01 -0.00 -0.01 -0.01
Total income effect 0.77 0.03 0.02 0.46 0.07
Urban households
Profit sharing from corporate far 0.00 0.00 -0.00 -0.00 0.00
Factor income effec -0.27 -0.01 -0.01 -0.04 -0.01
Among it:
Labor -0.19 0.10 -0.00 -0.01 -0.00
Capital -0.07 -0.12 -0.00 -0.03 -0.01
Consumer price effeqt 0.09 -0.04 -0.00 -0.00 -0.00
Total income effec -0.18 -0.05 -0.01 -0.04 -0.01
Source: Authors’ simulation.
Table 4. Source of households incongéb)
Rural labor  Urban labor Land Profit Prafitaring Total
from CF
Poor rural 83.12 10.07 0.34 0.10 100.00
Middle-income rural | g1 5 9.59 0.73 0.11 100.00
Rich rural 75.25 11.58 0.74 0.11 100.00
Urban
66.54 33.45 0.01 100.00

Source: Based on SAM in Table 1a.

Table 5. Parameters applied in the model

Intermediate Final food Other commodities
product
Elasticity of factor substitutign 07 0.15 (Agg.); 09
' 0.8 (Sub-nest) '
Armington elasticity of substitution - 3.0 0.5
Elasticities of transformation - 1.2 0.8
Poor Middle Rich Urban
Income elasticity of low standards food 0.9 0.7 0.4 0.1
Poor-high  Middle-high Rich-high  Corporate farms
Price elasticities of capital supply 0.7 1.0 1.3 1.6
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Table 6. Elasticity estimation in the Literature

a. Elasticity of input factor substitution

Klump, et al. Piesse and Baffes and Kako Binswanger
(2007)  Thirtle (2000) Vasavada (1989) (1978)
Elasticity of_faqtor 0.5t00.6 0.011 to 0.098 -0.316 to 1.091 -0.9to
substitution 0.93
for countries U.S. Hungary U.S. Japan

Source: Ciaian et al., 2002 with additional reviemvChina.

b. Armington elasticity of substitution

Davis Blonigen and Gallaway et al. Ronald-Holst
(1993)  Wilson (1999) (2000) etal. (1992)
Elasticity of substitution 341 -0.96 to 3.52 0t624.83 0.02to0 1.22
For countries Japan u.S. uU.S.
Number of industries/commodities wheat 146 industries 309 industries 22 industries

Source: Ciaian et al., 2002.

c. Own-price elasticity of foreign demand (exports)

Zhuangand Tweeten Johnson Senhadji and
Abbott (2007) (1967) (2977) Montenegro (1999)

short-run: -0.0 to -0.96

Price elasticity of -0.311to -6.42 -6.69 long-run: -0.02 to
foreign demand -3.974 -4.72
for countries China uU.S. u.S. 53 countries

Source: Ciaian et al., 2002 with additional reviewChina.

d. Income elasticity

Zhuang Tiffin. and Flood el. al Van Driel et. De
and Abbott Tiffin (1984) al (1997) Crombrugghe
(2007) .(1999) et. al (1997),

Income 0.079 to 0.35, 0.65, 0.386 to
elasticity 0.768 0524 03100.72 0.75 0.610
Number of China UK Japan and U.S. uU.S.

countries Sweden Netherlands Netherlands

Stern, et al.

-0.23t0-4.14

Source: Ciaian et al., 2002 with additional reviemvChina.



