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INTRODUCTION

International trade costs are important for theory 
and in practice1.  Obstfeld and Rogoff (2000) make the 
point that all major puzzles of international macroeco-
nomics hinge on trade costs.  Anderson and Wincoop 
(2004) argue that trade costs are richly linked to eco-
nomic policy and have large welfare implications.  
Additionally, trade liberalization across the world has 
greatly reduced the average level of traditional tariff and 
non–tariff barriers to trade.  However, the general con-
clusion of recent empirical investigations is that trade 
costs continue to exist and are much larger than 
expected. (Anderson and Wincoop, 2004; Olper and 
Raimondi, 2009; Duan and Grant, 2012; Novy, 2011).

In recent years, China has pursued export–oriented 
economic policies and experienced a sharp increase in 
trade with the rest of the world.  In particular, China’s 
accession to the WTO was an important step in facilitat-
ing its integration into the global economy.  At the same 
time, China was engaging in a multipronged campaign to 
sign free trade agreements (FTAs)2.  Trade policy barri-
ers such as tariffs and non–tariff trade barriers facing 
Chinese firms exporting to other countries have 
undoubtedly declined through a series of multilateral 
and bilateral negotiations.  A large empirical body of lit-
erature has shown that China’s average trade costs have 
experienced substantial declines since its trade policy 
reforms (Shi, 2008; Fang et al., 2010; Xu and Liang, 
2010).  This evidence, however, applies at the aggre-
gated level rather than to the specific industry level, and 
it is well known that trade costs vary widely across coun-

tries and sectors (Anderson and Wincoop, 2004; Olper 
and Raimondi, 2009).  We cannot conclude that similar 
declines in China’s trade costs also exist in more disag-
gregated sectors, such as the agricultural sector, where 
special and differential treatments are accepted in the 
multilateral and bilateral trade agreements.  Xu et al. 
(2012) and Wen et al. (2013) made progress in their 
analysis of China’s trade costs for tradable goods in agri-
culture.  As these studies typically include only a few 
countries, the evidence is quite scant and does not offer 
a clear picture of the main patterns in China’s agricul-
tural trade costs.

Whether China’s agriculture has experienced sub-
stantial declines in trade costs, the significance of the 
remaining barriers are, and the determinants of trade 
costs represent important issues that must be addressed 
to better understand what factors are hindering China’s 
agricultural integration into the global trading system.  
However, we have little direct information on the magni-
tude of the trade costs and only limited evidence of the 
determinants of these costs.

To shed light on these questions, we organize the 
remainder of the paper as follows.  In Section 2, we esti-
mate China’s agricultural bilateral trade costs with its 
more comprehensive trading partners.  In consideration 
of the heterogeneity existing in bilateral trade costs, 
China’s aggregate agricultural export sector is further 
decomposed into primary and processed agricultural 
sectors, and their trading partners are grouped into 
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1 In this paper, trade costs is broadly defined according to 
Anderson and Wincoop (2004) that include all costs incurred 
in getting a good to a final user other than the marginal cost of 
producing the good itself.

2 Currently, China has 19 Free Trade Agreements (FTAs) under 
construction, among which 14 Agreements have been signed 
and implemented already.
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developed and developing countries, respectively.  In 
Section 3, we explain the variations in trade costs by 
relating the variations to observable trade cost proxies.  
These trade cost proxies include geographical factors, 
cultural linkages and institutional factors.  We also 
explore whether China’s participation in multilateral 
trade agreements promotes the integration of the coun-
try’s agriculture into the global trading system.  In the 
last section, we discuss our findings and conclude the 
paper.

MEASURING CHINA’S AGRICULTURAL 
BILATERAL TRADE COSTS

Model description
Direct methods to measure barriers to international 

trade are best but not always feasible due to data limita-
tions and the enormity of the resulting datasets.  The 
general measure indirectly infers bilateral trade costs 
relative to domestic trade costs from trade data based on 
the gravity equation.  The measure is parsimonious as a 
data requirement and relatively simple to implement 
empirically.  The model, which was recently developed 
by Novy (2011), is being widely adapted to indirectly 
measure bilateral trade costs (e.g., Duan and Grant, 
2012; Xu et al., 2012; Jacks. et al., 2011 and Wen et al. 
2013).  The model is appealing because it has a strong 
theoretical foundation and is consistent with a large vari-
ety of leading international trade models such as 
Ricardian and heterogeneous firms models.  Moreover, 
this method does not rely on any particular trade cost 
function, and it does not impose trade cost symmetry.  
In this paper, we also use the approach developed by 
Novy (2011) to estimate the relative trade cost measure 
of China’s agricultural products.

Novy (2011) derived the micro–founded measure of 
bilateral trade costs from the Anderson and Wincoop 
(2003) gravity equation:

xij =                        
1–σ

 (1)

where xij denotes nominal exports from country i to 
country j, yi and yj are nominal incomes of countries i 
and j, and yW is world income defined as yW=Σk yk.  σ>1 
is the elasticity of substitution across goods.  tij is the 
bilateral trade cost measure, Πi is the outward multilat-
eral resistance of country i, and Pj is the inward multilat-
eral resistance of country j.

Following Head and Ries (2001) to eliminate the 
multilateral resistance variables from the gravity equa-
tion, the counterpart of equation (1) for intra–national 
trade of country i is expressed as

xij = 
yi yi――yW

 
tij( ―― )

Πi Pi

 
1–σ

 (2)

Further, equation (2) is rewritten as

Πi Pi =
xii / yi(  ―― )yi  / y

W

1
——
σ–1 	tij (3)

which solves for country i’s outward and inward multi-

lateral resistance.  
When equation (1) is multiplied by the correspond-

ing gravity equation for trade flows in the opposite direc-
tion xji, we obtain

xij xji = 
yi yj( ―― )

2

yW
 

tij tji( ―――― )
Πi PiΠj Pj

1–σ

   (4)

Substituting the solution from equation (3) to elimi-
nate these multilateral resistance indices and rearrang-
ing the yields, we obtain

xij xji――xii xjj

 = 
tij tji( ―― )tii tjj

1–σ

 (5)

Finally, taking the square root to form the geometric 
average and subtracting one yields the resulting expres-
sion for the tariff equivalent

τij = 
tij tji( ―― )tii tjj

1
—
2 −1

 
= 

xii xjj( ―― )xij xji

1
———
2(σ–1)

 
−1 (6)

where τij is the trade cost measure that captures bilat-
eral trade costs relative to domestic trade costs.  

The interpretation of the trade cost measure is 
straightforward.  If bilateral trade flows xij xji increase 
relative to domestic trade flows xii xjj, it must have 
become easier for the two countries to trade with each 
other relative to trading domestically.  This is captured 
by a decrease in τij , and vice versa.  

Data and parameters
Equation (6) is applied to calculate China’s agricul-

tural trade costs with its major trading partners over a 
long period.  To conduct this calculation, the needed 
data primarily involve the bilateral and intra–national 
agricultural trade data for China and its trading partners.  
The intra–national trade data xii are not directly availa-
ble but can be expressed as total agricultural production 
minus total agricultural exports, following the approach 
by Wei (1996) and Novy (2011).  

Bilateral trade, total production and total exports 
are obtained from the OECD’s Trade in Value Added 
(TiVA) dataset jointly developed by the WTO and the 
OECD.  The latest version of the database covers 61 
countries/regions and 37 industries for the years 1995, 
2000, 2005, 2008, 2009, 2010 and 2011.  The industry 
classification used in the current TiVA database is based 
on the International Standard Industrial Classification 
(ISIC, Rev. 3), which permits a clean delineation of pri-
mary agricultural products (ISIC 1, 2 and 5: agriculture, 
hunting, forestry and fishing) and processed agricultural 
products (ISIC 15 and 16: food products, beverages and 
tobacco).  The International Monetary Fund’s develop-
ment classification is used to categorize countries as 
developed or developing countries.  Out of 61 countries/
regions, there are 38 developed countries/regions and 23 
developing countries/regions3.  The countries/regions 
included in our analysis represent a significant portion of 
China’s trading partners in agriculture.  These 60 coun-
tries, except China, account for approximately 82.80 per-
cent of China’s total exports of primary agricultural 
products and 91.51 percent of China’s total exports of 

yi yj――yW

tij( ―― )
Πi Pj
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processed agricultural products during the sample 
period.

The choice of parameter assumption related to the 
elasticity of substitution σ is a main problem in calculat-
ing trade costs using equation (6).  The survey by 
Anderson and van Wincoop (2004) estimates σ and 
conclude that it typically falls in the range (5, 10).  Jacks 
et al. (2011) indicate that although the level of inferred 
trade costs is sensitive to the assumed parameter value, 
their changes over time, as well as their determinants, 
are largely unaffected by the parameter setting.  In this 
study, following Anderson and van Wincoop (2004) and 
Novy (2011), we set the value of σ at eight for agricul-
tural trade.

Measurement results
Figure 1 illustrates the indirect trade cost measures 

for China’s aggregate agriculture with its 60 trading part-
ners over the sample period of 1995–2011, with elasticity 
of substitution values set at eight (σ=8)4.  The measure 
is expressed as the trade–weighted average tariff equiva-
lent, which is an average of its bilateral trade costs 
weighted by the amount of trade with each trading part-
ner.  Figure 1 shows that China’s export of agricultural 
products experienced a modest downward trend in trade 
costs.  More specifically, the tariff equivalent of China’s 
agricultural trade cost was 155 percent in 1995 and fell 
to 141 percent in 2011, with a reduction of 9 percent.  
China’s accession into the WTO facilitates its integration 
into the global economy; however, there is no clear 
declining trend in trade costs with respect to China’s 
agricultural product exports.  Duan and Grant (2012), 
using the same methodology as that used in this paper, 
document a 2010 tariff equivalent of trade costs for glo-
bal agricultural trade at 118 percent, which is far lower 
than that for China.  This suggests that China has con-
siderable scope for further improving its foreign trade 
environment.  Our findings are comparable with the 
recent work by Wen et al. (2013).  They found that 
China’s agricultural trade costs with its five major trad-
ing partners have not exhibited a pronounced downward 
trend between 1995 and 20075.  Both the levels and the 
percentage changes in China’s relative bilateral trade 
costs for non–agricultural products are quite different.  
For example, the measure for non–agriculture stands at 
99 percent in the year 2011, far lower than the measure 
for agriculture.  The trade–weighted average of China’s 
relative trade cost measure for non–agriculture declined 

by 16 percent, which corresponds to an annual decline 
of 1.1 percent per year.

Cost heterogeneity in bilateral trade clearly emerges 
in Figure 2, as we compare the average bilateral trade 
costs of primary agriculture with those of processed agri-
culture from 1995 to 2011.  The values of the tariff 
equivalent of primary agriculture in the sample period 
range from 166 percent to 175 percent, which is signifi-
cantly higher than those for processed agriculture 
(133 percent to 141 percent).  This implies that China’s 
exports of primary agricultural products face higher 
trade barriers than those of its processed agricultural 
products when entering global markets.  Furthermore, 
two types of agricultural products display less time vari-
ation in trade costs.  The value of the trade cost for pri-
mary agriculture is 175 percent in 1995 and reaches 
166 percent in 2011, with a reduction of 5 percent.  For 
processed agriculture, the values change from 141 per-
cent in 1995 to 133 percent in 2011, corresponding to a 
6 percent reduction.  

In Figure 3, we compare China’s trade cost patterns 
with developed and developing trading partners.  Three 
graphs in Figure 3 are plotted, one for aggregate agricul-

3 The 38 developed countries/regions include Australia (AUS), Austria (AUT), Belgium (BEL), Brunei Darussalam (BRN), Canada (CAN), 
Chinese Taipei (TWN), Croatia (HRV), Cyprus (CYP), Czech Republic (CZE), Denmark (DNK), Estonia (EST), Finland (FIN), France 
(FRA), Greece (GRC), Hong Kong, China (HKG), Germany (DEU), Hungary (HUN), Iceland (ISL), Ireland (IRL), Israel (ISR), Italy 
(ITA), Japan (JPN), Korea (KOR), Luxembourg (LUX), Malta (MLT), Netherlands (NLD), New Zealand (NZL), Norway (NOR), Portugal 
(PRT), Saudi Arabia (SAU), Singapore (SGP), Slovak Republic (SVK), Slovenia (SVN), Spain (ESP), Sweden (SWE), Switzerland 
(CHE), United Kingdom (GBR) and United States (USA). The 23 developing countries/regions include Argentina (ARG), Brazil (BRA), 
Bulgaria (BGR), Chile (CHL), Cambodia (KHM), China (CHN), Columbia (COL), Costa Rica (CRI), India (IND), Indonesia (IDN), Latvia 
(LVA), Lithuania (LTU), Malaysia (MYS), Philippines (PHL), Poland (POL), Romania (ROU), Russia (RUS), Turkey (TUR), South Africa 
(ZAF), Thailand (THA), Tunisia (TUN), Viet Nam (VNM) and Mexico (MEX).

4 We also calculate the measure for elasticity of substitution values of five (σ=5) and ten (σ=10). The estimated trade costs vary greatly 
under different values of σ, but the changing trend remains the same.

5 We cannot compare directly our figures and those from Wen et al. (2013) because they used China–USA 1995 trade cost as the base 
period and 100 as the base value and do not directly show the value of the trade cost measure.

Fig. 1.   Weighted average tariff equivalent of trade costs as 
measured for China’s agricultural and non –agricultural 
products.
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tural products, one for primary agricultural products and 
one depicting trade costs for processed agricultural 
products.  First, China faces higher trade costs in its 
exporting of aggregate agricultural products to develop-
ing countries/regions than when exporting to developed 
countries.  However, the gap narrows to 7 percent in 
2011 from 21 percent in 1995.  The trade costs facing 
China’s agricultural exports to developing trading part-

ners experience a clear downward trend.  The measure 
falls to 149 percent in 2011 from 175 percent in 1995, 
which translates to a loss of nearly 15 percent.  This sig-
nificant reduction is due largely to the relationship 
between China’s primary agricultural exports and 
China’s developing trading partners.  From 1995–2011, 
the measures fall very rapidly as evidenced by a reduc-
tion of approximately 25 percent, specifically from 
200 percent in 1995 to 150 percent in 2011.  However, 
other trade cost relations did not display any discernible 
time pattern.  It is interesting to note that the trade cost 
measure shows a substantial difference in the levels of 
integration across sectors and trading partner groups.  
From 1995–2011, China faced stronger protection in its 
primary agricultural exports to developed countries/
regions while encountering more trade barriers of proc-
essed agriculture from developing countries/regions.  

Table A1 provides the values of the tariff equivalent 
τij between China and each of its trading partners 
between 1995 and 2011.  Not surprisingly, the trade cost 
measure varies considerably across countries/regions.  
As indicated in the table, the values for China’s aggre-
gate agriculture in 2011 range from a lower value of 
97 percent for Hong Kong to a higher value of 447 per-
cent for Malta, with a median value of 199 percent; for 
primary agriculture, the values range from 118 percent 
for Thailand to 571 percent for Malta, with a median 
value of 226 percent; for processed agriculture, the val-
ues range from 89 percent for Hong Kong to 403 percent 
for Malta, with a median value of 178 percent.  

Fig. 2.   Weighted average tariff equivalent of China’s agricultural 
trade costs across sectors.

Fig. 3.  Weighted average tariff equivalent of China’s agricultural trade costs across partners groups and sectors.
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THE DETERMINANTS OF TRADE COST 
MEASURE

Empirical specification and data
Having measured the relative bilateral trade cost for 

China’s agriculture with most of its trading partners, we 
examine its likely determinants to discern what factors 
have been driving the evolution of China’s agricultural 
trade costs over time.

The empirical model, which is derived from the fol-
lowing function for trade costs, is widely used in the 
gravity literature:

τij t =αDisβ
ij ex p(Z ij t δ+εij t ) (7)

where Dis ij denotes the geographical distance between 
countries i and j, which is often measured using “great 
circle” calculations.  Z ij t is a row vector of variables rep-
resenting the various bilateral frictions that limit the flow 
of goods between countries i and j and includes familiar 
standbys in the literature such as the physical distance 
separating countries.  εij t is a normally distributed ran-
dom error term that has a zero mean and constant vari-
ance.

We log–linearize equation (6) and define country i 
as China.  The determinants of trade costs are the same 
as those in gravity literature and include geographical, 
cultural and institutional variables.  More precisely, our 
benchmark specification takes the following form:

lnτj t = αt +αj +βlnDist j +σ1 Borderj +σ2 Lockedj 

+σ3 Langj+σ4 RTAjt+σ5 WTOjt +σ6 Pri+εj t 

 (8)

where τj t is the relative trade cost facing China’s exports 
to country j in year t,  Dist j is the distance between 
China and its trading partner j, Borderj is a dummy vari-
able that equals one only if country/region j shares a 

contiguous border with China (and zero otherwise),  
Lockedj is a dummy variable that takes on the value of 
one if trading partner j is landlocked, and zero other-
wise.  All of these variables are proxies for geographical 
factors that capture the physical transport costs.  Langj 
is a dummy equal to one if country/region j speaks 
Chinese, and zero otherwise.  The variable is used to 
proxy for cultural linkage and is expected to reduce 
trade costs as it facilitates communication during eco-
nomic transactions.  

RTAjt is a dummy variable that equals one if coun-
tries j and China belong to the same regional trading 
agreement in year t, and zero otherwise.  Herein, we 
define the regional trading agreement (RTA) to include 
a free trade agreement, customs union, economic inte-
gration agreement and preferential trade agreement.  
Following the framework of Subramanian and Wei 
(2007), we define RTAs and the WTO mutually and 
exclusively to isolate the impact of each, thereby negat-
ing possible contamination from the other.  Therefore, 
the dummy related to joint membership in the WTO in 
our analysis is coded to exclude country pairs belonging 
to the same RTA.  WTOjt takes the value of one if both 
country j and China are members of the WTO, and they 
do not share a common RTA in year t.  The two dummy 
variables are used as proxies for institutional factors.

The αt and αj terms represent annual dummies and 
country fixed effects to capture other unobserved time–
specific and time–invariant attributes that may deter-
mine bilateral trade activity.  Recent gravity literature 
suggests the inclusion of time–varying importer and 
exporter fixed effects in a panel setting as a consistent 
alternative to controlling for multilateral resistance 
(Baier and Bergstrand, 2007; Subramanian and Wei, 
2007).  However, as the trade cost measure τij has net-
ted multilateral resistance components, time–varying 
country fixed effects are not required.

Next, we estimate the benchmark specification of   

Table 1.  Descriptive Statistics of the Data

Variables Description Obs Mean Std. Dev Min Max

lnτ Log of trade costs of pooled agricultural products 809 0.78 0.37 –0.35 1.75

lnτpri Log of trade costs of primary agricultural  products 394 0.89 0.36   0.08 1.75

lnτpro Log of trade costs of processed agricultural products 415 0.68 0.35 –0.35 1.54

lnDist Log of distance 809 8.82 0.57   6.86 9.87

Border Indicator variable for common borders, common border=1, otherwise 0 809 0.07 0.25   0 1

Locked A landlocked indicator variable, landlocked trading Partner=1, otherwise 0 809 0.10 0.31   0 1

Lang Indicator variable for common language, common language=1, otherwise 0 809 0.07 0.25   0 1

RTA Indicator variable taking value 1 if two countries belong to a common RTA 809 0.15 0.35   0 1

WTO
Indicator variable taking value 1 if two countries are members of WTO and do 

not share a common RTA
809 0.56 0.50   0 1

Pri
Indicator variable for primary agricultural sector, primary sector=1, processed 

sector=0
809 0.49 0.50   0 1

DEVED
Indicator variable for developed country, developed country=1, developing 

country=0
809 0.63 0.48   0 1

Pri*RTA An interaction term in Pri and RTA 809 0.07 0.26   0 1

Pri*WTO An interaction in term Pri and WTO 809 0.27 0.45   0 1

Pri*DEVED An interaction term in Pri and DEVED 809 0.31 0.46   0 1
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equation (8) as derived herein.  First, the benchmark 
equation is applied separately to the primary and proc-
essed agricultural sectors to identify evidence of a differ-
ential role of the determinants of trade costs.  In particu-
lar, the adaptation is used to discern whether the effects 
of the WTO on trade costs differ across sectors.  Second, 
we introduce dummy variables for the developed trading 
partner (DVEDjt) to our benchmark specification.  
DVEDjt equals one only if trading partner j is a devel-
oped country/region in year t.  The dummy variable is 
used to test whether trade cost asymmetries of China’s 
agriculture between developed and developing trading 
partners are found in the trade data.  Finally, we interact 
dummies for joint membership of trading agreements 
and developed trading partners with the agricultural 
industry dummy, respectively.  The interaction terms 
allow us to perform specific significance tests, enabling 
claims about the differences among the above regression 
coefficients.

The data on geographical and cultural proximity are 
obtained from the CEPII database.  Information regard-
ing WTO and RTA membership status is from the WTO 
official website.  Table 1 summarizes the means, stand-

ard deviations and minimums and maximums of the dis-
tribution of the dependent and independent variables 
employed in the estimated models.

Regression results
The econometric results are displayed in Table 2.  

Column (1) considers basic regressions with typical 
gravity–like covariates for pooled agricultural sectors.  
Columns (2) and (3) consider separately primary and 
processed agricultural sectors.  Columns (4) and (5) add 
the dummy variables for developed countries/regions to 
discern whether China’s trade costs differ between 
developed and developing trading partners.  Columns 
(6) through (8) introduce the various interaction terms 
to perform specific significance tests.

Considering the pooled results (column (1)), we 
find all the regressors have the expected signs whenever 
they are significant.  The regression explains approxi-
mately 86 percent of the trade costs variation.  With 
respect to ranking trade cost determinants, we find that, 
on average, geographical and cultural factors dominate 
those of institutions.  Distance from China to its trading 
partners and trading relationships with landlocked coun-

Table 2.  Regression of Trade Cost Measure on Observable Trade Cost Proxies

(1)
Pooled

(2)
Primary

(3)
Processed

(4)
Primary

(5)
Processed

(6)
Pooled

(7)
Pooled

(8)
Pooled

lnDist      0.143***      0.119***      0.151***      0.185***      0.115***      0.143***      0.070***      0.070***

(0.014) (0.020) (0.016) (0.033) (0.012) (0.015) (0.011) (0.011)

Border  –0.190** –0.121*    –0.539*** 0.135      –0.000  –0.190** 0.077 0.077

(0.068) (0.059) (0.071) (0.072) (0.043) (0.069) (0.053) (0.052)

Locked      0.463***      0.386***      0.250***      0.360***      0.540***      0.462***      0.612***      0.612***

(0.042) (0.063) (0.035) (0.086) (0.023) (0.043) (0.039) (0.039)

Lang    –0.196*** 0.108  –0.087**    –0.414***    –0.353***      –0.049    –0.262***    –0.262***

(0.060) (0.147) (0.029) (0.078) (0.045) (0.124) (0.053) (0.052)

RTA 0.091      0.286***      –0.104      0.286***      –0.104 0.101 0.092 0.080

(0.079) (0.069) (0.071) (0.069) (0.071) (0.080) (0.093) (0.094)

WTO 0.051      0.270*** –0.160*      0.270*** –0.160* 0.048 0.051 0.056

(0.075) (0.056) (0.066) (0.056) (0.066) (0.076) (0.090) (0.091)

Pri      0.236***      0.235***      0.144***      0.142***

(0.010) (0.021) (0.015) (0.025)

DEVED      0.655***    –0.217***      –0.005      –0.008

(0.074) (0.044) (0.053) (0.052)

Pri*RTA 0.021 0.024

(0.036) (0.035)

Pri*WTO 0.006 0.011

(0.024) (0.024)

Pri*DEVED      0.145***      0.152***

(0.019) (0.021)

N 809 394 415 394 415 809 809 809

R2 0.875 0.908 0.938 0.908 0.938 0.875 0.884 0.884

adj. R2 0.864 0.889 0.926 0.889 0.926 0.864 0.873 0.873

Notes: The dependent variable is the logarithmic tariff equivalent tariff of trade costs (σ=8). Estimation is by OLS. Robust standard 
errors are in parentheses. Country and year fixed effects not reported. *, ** and *** indicates significance at the 10, 5 and 1 percent 
levels, respectively.
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tries/regions are all associated with higher inferred trade 
costs, whereas sharing a land border is related to lower 
trade costs.  Furthermore, a common language is related 
to lower trade costs as it likely facilitates bilateral trans-
actions and often reflects cultural similarities.  For 
example, common languages reduce China’s bilateral 
trade costs by 18 percent, on average.

Joint membership in a regional trade agreement or 
in the WTO has no effect on relative bilateral trade costs 
that display a positive but insignificant coefficient.  It 
implies that increasingly joining regional agreements has 
not promoted China’s integration into the global agricul-
tural trading system, a finding that corresponds to the 
findings cited in Section 2.3.  However, the underlying 
reason for this result is not clear.  In fact, at least from 
the perspective of trade protection, the actual evidence 
suggests that the agricultural sector is usually discrimi-
nated against and excluded from free trade rules in bilat-
eral and multilateral trade agreements.  Indeed, agricul-
tural sectors continue to be a highly protected sector, 
with average tariffs well above the average for the indus-
trial sector as a whole, and with significant peak tariffs.  
For example, Switzerland’s overall average tariff rate for 
agricultural products is approximately 130.9 percent and 
the maximum is 1062 percent.  In addition, the use of 
non–tariff measures has been increasing both in terms of 
the number of products covered and the number of 
countries utilizing them (Word bank and IMF, 2008).  
The coefficient of the dummy for the primary industry is 
positive and statistically significant throughout, suggest-
ing that China’s primary agriculture has trade costs that 
are 21 percent higher than those of processed agricul-
ture.

To identify evidence of a differential role of the 
determinants of trade costs, Columns (2) and (3) con-
sider separately the trade costs of primary and proc-
essed agricultural sectors.  All the determinants of trade 
costs have the consistent signs whenever they are signif-
icant, except for the joint membership dummy for 
regional trade agreements and the WTO.  The joint 
membership increases China’s trade costs of primary 
agricultural products but has the opposite effect on 
processed agricultural products, although these institu-
tional coefficients are not always significant.  In primary 
agriculture, for example, trading with WTO member 
countries results in an increase in trade costs of 24 per-
cent, on average, compared to non–member countries.  
By contrast, trading processed agricultural products 
with WTO member countries is associated with lower 
trade costs, albeit the related coefficient is barely signifi-
cant (ten percent level).  This is tested by introducing 
the interaction term Pri*WTOjt in column (6).  The posi-
tive parameter indicates that the joint membership is 
related to higher trade costs for the primary sector than 
for the processed sector, although the parameter is not 
significant.  To some extent, the econometric results 
exceed our expectations; however they do correspond to 
the findings by Wen et al. (2013), who found that the 
WTO has a positive effect on trade costs.  This result was 
likely because China’s primary agricultural exports are 

facing an increasing number of unjustifiable non–tariff 
barriers in the form of quality standards, sanitary and 
phytosanitary regulations and import inspections and 
regulations.

Column (4) and (5) add dummy variables for a 
developed trading partner.  The coefficient value on 
developed country/regions is positive and significant for 
the primary agricultural sector, suggesting that, after 
controlling for geographical, cultural and institutional 
factors, trading relationships involving developed coun-
tries/regions are associated with higher trade costs.  In 
the case of processed agriculture, the parameter is nega-
tive and significant.  On the contrary, the regression 
results in column (5) suggest that trading processed 
agricultural products with developed countries/regions is 
associated with lower trade costs.  The fact that hetero-
geneity exists in trade costs across trading partner 
groups is further confirmed by introducing the interac-
tion term Pri*DVEDjt (see columns (7) and (8)).

CONCLUSION

This paper attempts to determine the size of China’s 
agricultural trade costs and the determinants of those 
trade costs.  Answers to these questions have potentially 
important implications for evaluating China’s ability to 
position its agriculture in global networks of trade and 
production and for understanding what factors impede 
its integration.

We began by applying a micro–founded gravity 
structure developed by Novy (2011) to measure China’s 
bilateral relative to domestic trade costs with a large 
cross–section dataset for its trading partners.  We found 
China’s agricultural trade costs experienced only a mod-
est downward trend in trade costs during our sample 
period of 1995–2011, although China has pursued 
export–oriented economic policies in recent years.  The 
trade–weighted average trade cost was still 141 percent 
on an ad–valorem equivalent basis in 2011, which was far 
higher than the world average.  These results suggest 
China has considerable scope for further improving its 
foreign trade environment.  Moreover, the trade cost 
measure shows substantial differences in the levels of 
integration across sectors and trading partners.  China 
faces stronger protection in its primary agricultural 
export to developed countries/regions but also faces 
more trade barriers of processed agriculture from devel-
oping countries/regions.  On average, China’s primary 
agriculture faces higher trade barriers than processed 
agriculture.

Furthermore, this paper investigated the determi-
nants of China’s agricultural trade costs with gravity–
type variables such as geographical factors, cultural link-
ages and institutional factors.  With respect to ranking 
the trade cost determinants, the econometric results 
suggest that, on average, geographical and cultural fac-
tors seem to dominate those of institutions.  The fact 
that China’s participation in multilateral or bilateral 
trade agreements has not promoted its integration into 
global agricultural trading system suggests that China’s 
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policy prescription towards agricultural integration into 
the global economy should place emphasis on the legacy 
effect induced by these exogenous conditions.  In addi-
tion, in line with estimated results of trade costs, the 
regression results verified the findings that heterogene-
ity exists in China’s agricultural trade costs across sec-
tors and trading partners.

Finally, it should be noted that our findings may 
have suffered from bias because our data were unevenly 
spaced annual bilateral trade data and because we esti-
mated China’s agricultural trade cost without taking into 
account the effect of the trade collapse of 2008.  To 
improve our understanding of China’s agricultural trade 
costs and the determinants of these costs, future 
research should improve data quality and determine the 
extent to which trade costs varied during the trade col-
lapse crisis.
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