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1. Introduction 

 

Since the early 1990s, China has undergone extensive trade liberalisation, leading to a 

significant reduction in barriers to foreign trade and direct investment. Although these reforms 

are credited with fuelling economic growth, their distributional effects across provinces with 

diverse geographies and factor endowments are relatively unexplored. This aspect is crucial, as 

reforms were primarily aimed at coastal regions.  

 

The traditional Heckscher-Ohlin model (HO) predicts that as a large developing country like 

China engages in international trade, the real returns to factors in which it is abundantly 

endowed, namely land and unskilled labour, are amplified. This enhancement in returns would 

translate into higher income for China’s unskilled labourers and smallholder farmers. Given the 

higher concentration of these factors in the inland provinces as opposed to their coastal 

counterparts, we would expect the former to benefit more from international trade. 

 
However, empirical evidence contradicts the model’s predictions, showing a positive correlation 

between trade and wage inequality in developing countries (e.g., Freeman and Katz, 1995; 

Robbins, 1996; Hanson and Harrison, 1999; Orazio et al., 2004; Goldberg and Pavcnik, 2005).  

Yet, these studies focus on the wage component of income, which does not fully capture 

income inequality and overlooks the subnational impacts of national trade policies. Meanwhile, 

cross-country regression analyses (e.g., Spilimbergo et al., 1999; Dollar and Kraay, 2004; 

Anderson, 2005; Jakobsson, 2006) have been criticised for their lack of data compatibility and 

difficulty in controlling for institutional differences. To address these challenges, this paper 

focuses on variations across provinces within a single country—China. Using provincial-level 

data, we analyse how national trade openness generates divergent growth trajectories across 

provinces. 

  

China is an appropriate case study due to its large sample size of 31 provinces and 

comprehensive data from 1992 to 2020. The country's centralised institutions and relative 

cultural homogeneity across regions help mitigate the omitted variable bias stemming from 

institutional differences. Our study differs from Han, Liu and Zhang (2010) by using trade 



openness as a continuous treatment variable for an extended period, thus providing a more 

comprehensive picture of trade liberalisation's impact on provincial outcomes. 

 

This paper does not investigate within-region inequality or trade's growth effects but focuses on 

the role of trade liberalisation in shaping China's inland-coastal inequality. We employ national-

level trade openness as our regressor for provincial growth rates to circumvent issues of reverse 

causality as it is unlikely that national trade policy is dependent on the outcome of a particular 

province. Also, by interacting trade openness with provincial characteristics including geography 

and factor endowments, we explore how each province's capacity to benefit from national trade 

reforms varies. 

 

The paper is structured as follows: Section 2 discusses China's trade liberalisation efforts and the 

differential exposure of coastal and inland regions. Section 3 outlines the data used and the 

empirical strategy. Section 4 concludes. 

 

 

2. The Chinese Trade Liberalisation 

 

Following paramount leader Deng Xiaoping’s Southern Tour in 1992, China initiated a wave of 

trade liberalisation that transformed its economic landscape. In response to his speeches on the 

importance of “opening up”, central and local governments reduced barriers to trade, which 

ushered in a surge in foreign direct investment (FDI), as shown in Fig. 1. The impetus for reforms 

grew as China applied for World Trade Organisation (WTO) membership in 1995. It carried out 

far-reaching trade liberalisation measures, including tariff reductions, dismantling of import 

substitution lists, and challenging the monopoly power of state trading enterprises. In Fig. 1, the 

weighted average tariff rate dropped from 32.2% in 1992 to 4.25% in 2006, with imports and 

exports as a proportion of GDP increasing significantly until the financial crisis. 

 

The post-financial crisis era saw a substantial reversal of trade openness due to the spillover 

effects of the global trade slowdown. Although the impact on Chinese trade is relatively 

moderate — China's share of global exports continued to rise from 8% in 2006 to 14.7% in 2020 



(UNCTAD, 2021) —the value of imports and exports as a proportion of GDP declined 

dramatically. 

 

Fig. 2 demonstrates the disparity in exposure to trade liberalisation between coastal and inland 

provinces. Coastal provinces enjoyed more trade flows and FDI because of their geographical 

proximity to sea routes, as depicted in Fig. 3. They received preferential treatment from the 

central government through the Coastal Development Strategy, involving the establishment of 

special economic zones with flexible governmental measures and market-oriented policies to 

attract foreign investments (Zhou and Song, 2016). Between 1991 and 2004, 91.2% of trade and 

84.7% of FDI were concentrated in coastal provinces (Fujita and Hu, 2001). 

 

This paper investigates how these differences in exposure translate into provincial outcomes. 

We categorise provinces as inland or coastal as geography is exogenous to growth outcomes. 

This classification also addresses the renewed interest in China's inland-coastal inequality. 

Considering that the coastal regions attracting the most trade and investments are considerably 

richer initially, the extent to which inland-coastal growth rates diverged or converged due to 

trade liberalisation is crucial to overall inequality.  

 

 

 

 

 

 

 

 

Fig. 1. Openness of the Chinese economy, 1992-2020. Trade and tariff data are extracted from the World Bank World 
Development Indicators and the Chinese Statistical Year Books. Chongqing is excluded from the FDI calculations due to missing 
data.  

 

 

 

 

 



 

 

 

 

 

 

 

 
Fig. 2. Differential exposure to trade liberalisation between inland and coastal regions. Data is extracted from the Chinese 
Statistical Year Books. Chongqing (an inland province) is excluded from the calculations.  
 
 
 

 

Fig. 3. Coastal provinces of China. 

 

 

3. Empirical Analysis 

 

Provincial and national-level variables are obtained from the Chinese Statistical Yearbooks and 

the World Bank World Development Indicators (WDI). The selection and measurement of 

control variables, including the method for addressing missing entries in provincial population 

data, are detailed in the appendix. We employ both incidence-based and outcome-based 

measures of trade openness, specifically, the GDP share of total trade (exports plus imports) and 

the weighted average tariff on manufactured products. 

 



a. Overview of Inland-Coastal Inequality in China 

 

Fig. 3 highlights a persistent disparity in higher education coverage and capital stock per capita 

between coastal and inland provinces throughout the examined period, indicating resource 

concentration in coastal areas. In contrast, inland provinces possess a growing advantage in 

irrigable land per capita. Despite the striking disparity in endowments, Fig. 4 shows similar GRP 

per capita growth rates for both regions from 1992-2020.  

 

 

 

 

 

 

 
 
Fig. 3. Simple averages of factor endowments. Figures are aggregated over inland and coastal provinces respectively for each 
year. Owing to limitations in data availability, the data on capital stock is retrievable only from 2000 onwards, while Tibet has 
been excluded from the calculations. 
 
 

 

 

 

 

 

 

 

 

Fig. 4. Simple averages of provincial growth rates. 

 

 

b. Identification Strategy  

 

Our empirical strategy exploits the time variation arising from national-level trade policy and 

regional variation arising from differential exposure and endowments to study the divergent 

effect of trade on provincial growth rates. The baseline specification takes the following form: 



 

Δln⁡(𝐺𝑅𝑃_𝑝𝑐𝑖𝑡) = 𝛽0 + 𝐵1𝐶𝑜𝑎𝑠𝑡𝑎𝑙𝑖 + 𝐵2𝑂𝑝𝑒𝑛𝑛𝑒𝑠𝑠𝑡 + 𝛽3𝐶𝑜𝑎𝑠𝑡𝑎𝑙𝑖 × 𝑂𝑝𝑒𝑛𝑛𝑒𝑠𝑠𝑡 

⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡+𝜑𝑋𝑖𝑡 + 𝛿𝑌𝑡 + 𝜀𝑖𝑡 

 

where Δln⁡(𝐺𝑅𝑃_𝑝𝑐𝑖𝑡) represents the change in GRP per capita. 𝐶𝑜𝑎𝑠𝑡𝑎𝑙𝑖 is a dummy that 

equals 1 if province 𝑖 belongs to the 11 coastal provinces indicated in Fig. 3. 𝑂𝑝𝑒𝑛𝑛𝑒𝑠𝑠𝑡 

represents national trade openness. Due to China's highly centralised trade policy, guided by the 

Chinese Communist Party and implemented by central government agencies, trade openness is 

unlikely to depend on a specific province's growth rate.  

 

The interaction term coefficient, 𝛽3, captures the differential impact of trade openness on 

economic growth between inland and coastal provinces. If the HO model holds, 𝛽3 should be 

negative, indicating that trade reduces inland-coastal inequality in China. 

 

We include control variables for national characteristics, including GDP per capita growth, CPI 

inflation, arable land per capita, per capita gross capital formation, and higher education 

coverage, and provincial-level variables, like past period CPI inflation, log GRP per capita, 

irrigable land per capita, and higher education coverage. Robust standard errors are clustered at 

the provincial level. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1             

Regression results.            

 Baseline             
Alternative openness 
measure:     

             Using average tariff on manufactured products 

 No Controls  

National 
controls  

National & 
provincial 
controls   

No 
Controls  

National 
controls  

National & 
provincial 
controls 

  (1)   (2)   (3)     (4)   (5)   (6) 

Coastal 
0.039*** 
(0.014) 

0.039 *** 
(0.014)  

0.030** 
(0.013)  Coastal 

-0.029*** 
(0.005) 

-0.029*** 
(0.005)  

-0.033*** 
(0.004) 

Cn_openness 
0.149*** 
 (0.019) 

0.081*** 
(0.029)  

0.046 
(0.030)  Cn_tariff 

0.003*** 
(0.000) 

-0.002*** 
(0.001)  

-0.002** 
(0.001) 

Coastal x 
Cn_openness 

-0.109***  
(0.031) 

0.109*** 
(0.031)  

-0.103*** 
(0.030)  

Coastal x 
Cn_tariff 

0.002*** 
(0.000) 

0.002*** 
(0.000)  

0.002*** 
(0.000) 

Cn_GDP_pc_gro
wth   

-0.806*** 
(0.059)  

0.871*** 
(0.057)  

Cn_GDP_pc_gro
wth   

0.866*** 
(0.056)  

0.872*** 
(0.048) 

Cn_inflation   
-0.001 
(0.001)  

-0.002*** 
(0.001)  Cn_inflation   

-0.002* 
(0.001)  

-0.002** 
(0.001) 

Cn_land_pc   
-0.295 
(2.018)  

-0.092** 
(0.034)  Cn_land_pc   

2.312 
(1.712)  

3.162  
(2.108) 

Cn_capital_pc   
0.000** 
(0.000)  

0.000 
(0.000)  Cn_capital_pc   

0.000** 
(0.000)  

0.000* 
 (0.000) 

Cn_higher_edu   
-0.639** 
(0.283)  

-0.185 
(0.263)  Cn_higher_edu   

-0.439 
(0.286)  

-0.208 
(0.279) 

Lag_inflation     
0.088* 
(0.046)  Lag_inflation     

0.033  
(0.050) 

Log_GRP_pc     
0.015*** 
(0.004)  Log_GRP_pc     

0.011*** 
(0.004) 

Land_pc     
-0.092** 
(0.034)  Land_pc     

-0.118*** 
(0.039) 

Higher_edu       
-0.174*** 
(0.033)  Higher_edu     

-0.147*** 
(0.026) 

 

Alternative 
exposure variable:           

Sources of provincial 
growth divergences:     

 Using provincial per capita trade   Using factor endowments     

 No Controls  

National 
controls  

National & 
provincial 
controls   

No 
Controls  

National 
controls  

National & 
provincial 
controls 

  (7)   (8)   (9)     (10)   (11)   (12) 

Log_trade_pc 
0.0234*** 
(0.003) 

0.023*** 
(0.003)  

0.016*** 
(0.003)  Log_GRP_pc 

-0.100*** 
(0.015) 

0.036*** 
(0.008)  

0.033*** 
(0.009) 

Cn_openness 
0.593***  
(0.056) 

0.526*** 
(0.057)  

0.472*** 
(0.060)  Land_pc 

-0.748* 
(0.399) 

-0.357*** 
(0.113)  

-0.369*** 
(0.105) 

Log_trade_pc x 
Cn_openness 

-0.061***  
(0.007) 

-0.061*** 
(0.007)  

-0.059*** 
(0.007)  Higher_edu 

-0.025  
(0.044) 

-0.128** 
(0.046)  

-0.123** 
(0.045) 

Cn_GDP_pc_gro
wth   

0.806*** 
(0.059)  

0.834*** 
(0.056)  

Log_GDP_pc x 
Cn_openness 

0.190*** 
(0.039) 

-0.068*** 
(0.021)  

-0.063*** 
(0.022) 

Cn_inflation   
-0.001 
(0.001)  

-0.002** 
(0.001)  

Land_pc x 
Cn_openness 

1.537 
(0.914)  

0.735** 
(0.313)  

0.753** 
(0.301) 

Cn_land_pc   
-2.946 
(2.018)  

2.829 
(2.292)  

Higher_edu x 
Cn_openness 

-0.000  
(0.002) 

-0.006*** 
(0.001)  

-0.005*** 
(0.001) 

Cn_capital_pc   
0.00 ** 
(0.00)  

0.00  
(0.00)  Cn_openness 

-1.707*** 
(0.350) 

0.660*** 
(0.197)  

0.593*** 
(0.203) 

Cn_higher_edu   
-0.639** 
(0.283)  

-0.309 
(0.262)  

Cn_GDP_pc_gro
wth   

0.841*** 
(0.062)  

0.919*** 
(0.059) 

Lag_inflation     
0.052 
(0.044)  Cn_inflation   

-0.002** 
(0.001)  

-0.003*** 
(0.001) 

Log_GRP_pc     
0.028*** 
(0.006)  Cn_land_pc   

14.130*** 
(2.263)  

2.359  
(2.062) 



 

 

c. Results  

 

Columns (1)–(3) of Table 1 reveal strong evidence that trade openness reduces inland-coastal 

inequality, with the interaction term significant at the 1% level. This indicates that coastal 

provinces benefit less from national trade liberalisation in terms of GRP per capita growth.  

 

One possible explanation for this observed convergence could be the higher initial GRP per 

capita of coastal provinces. The Solow-Swan model suggests lower returns to capital and slower 

economic growth for these provinces. Our finding is still meaningful in this context as it 

compares the marginal benefit (measured by GRP per capita growth) between inland and 

coastal provinces originating from increased national trade openness. 

 

Our finding is robust to the adoption of an alternative measure of trade openness – the 

weighted average tariff on manufactured products – (replacing 𝑂𝑝𝑒𝑛𝑛𝑒𝑠𝑠𝑡) in Columns (4)–(6), 

and the use of an alternative exposure variable – provincial per capita trade – (replacing 

𝐶𝑜𝑎𝑠𝑡𝑎𝑙𝑖) in columns (7)–(9). 

 

In columns (10)–(12), we explore how factor endowments affect provinces’ capacity to benefit 

from trade liberalisation by augmenting 𝐶𝑜𝑎𝑠𝑡𝑎𝑙𝑖 with a vector of higher education coverage, 

log GRP per capita (proxy for capital per capita), and irrigable land per capita. Results indicate 

that provinces with more land, less human capital, and less physical capital benefit more, which 

corresponds to the relative endowments of inland provinces, as illustrated in Fig. 3. This lends 

support to the HO model.  

Land_pc     
-0.083*** 
(0.029)  Cn_capital_pc   

0.000*** 
(0.000)  

0.00**  
(0.00) 

Higher_edu     
-0.091** 
(0.039)  Cn_higher_edu   

-0.599** 
(0.284)  

-0.274  
(0.253) 

              Lag_inflation         
0.098** 
(0.043) 

Notes: The dependent variable is change in log GRP per capita. All variables with "Cn" are national-level variables, while others are  

provincial-level variables. Regression coefficients are reported with robust standard errors, clustered at the provincial level, in  

parentheses.            
*** Denotes significance at 1% level.          
** Denotes significance at 5% level.          
* Denotes significance at 10% level.          



 

4. Conclusion 

 

Using Chinese provincial and national data from 1992-2020, this study examines the impact of 

trade liberalisation on inland-coastal growth rates, testing the HO model in a large, labour-

abundant developing country context. Results show that trade openness reduces inland-coastal 

inequality, with inland provinces benefiting more from increased national trade openness. This 

finding aligns with the HO model and differs from some cross-country (e.g., Spilimbergo et al., 

1999; Jakobsson, 2006) and single-country studies (e.g., Han, Liu, and Zhang, 2010). However, 

generalising results to other countries and time periods requires caution, considering China's 

unique economic context and potential shifts in relative endowments and economic structures.  
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Appendix 

 

1. Sources of data 

 

Source Variables used 

Chinese Statistical Yearbooks – downloaded 

from the Chinese National Bureau of Statistics: 

https://data.stats.gov.cn/english/ 

• Provincial GRP 

• Provincial CPI inflation 

• Provincial irrigable land per capita 

• Provincial population 

• Provincial higher education coverage 

• Provincial value of exports and imports 

• National higher education coverage 

World Bank World Development Indicators: 

https://databank.worldbank.org/source/world-

development-indicators 

• National Chinese GDP share of total 

trade (exports plus imports) 

• National weighted average tariff on 

manufactured products 

• National GDP 

• National arable land 

• National gross capital formation 

• National CPI inflation 

 

 

2. Measures of Trade Openness 

 

There are two forms of measurement for trade openness – incidence-based measures, which 

are policy or legal measures like tariffs, and outcome-based measures, which are based on the 

actual volume of trade (Spilimbergo et al., 1999). Calderón et al. (2005) pointed out that 

outcome-based measures of openness could better capture the structural characteristics of the 

economy, such as size, natural and social endowments, and public infrastructure. These 

measures reflect the economy’s actual contact with international markets. The standard 

measure of outcome is the GDP share of total trade (exports plus imports). 

https://data.stats.gov.cn/english/
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators


To make our analysis as robust as possible we also use the weighted average tariff on 

manufacturing products as an incident-based measure of openness, following Edwards (1997). 

Due to the lack of availability of other established measures of openness, such as the Sachs and 

Warner Openness Index and the Average Black Market Premium for China during the period 

spanning 1992-2020, we confine ourselves to using solely these two measures. 

 

3. Measurement of Provincial Population and Controls 

 

Annual data for provincial population is accessible on the NBS site only from 2000 onwards. 

Prior to 2000, data is reported once every ten years. To address the missing entries for the 

period between 1991 and 1999, we employ the following formula: 

 

𝑝𝑜𝑝𝑖,𝑡 = (
𝑝𝑜𝑝𝑖,2000
𝑝𝑜𝑝𝑖,1990

)
𝑡−1990

10 ⁡× ⁡𝑝𝑜𝑝𝑖,1990 

 

where 𝑝𝑜𝑝𝑖,𝑡 represents the population of province 𝑖 at time 𝑡 (i.e., 1991 ≤ 𝑡 ≤ 1999), 

𝑝𝑜𝑝𝑖,1990 denotes the population of province 𝑖 in 1990, and 𝑝𝑜𝑝𝑖,2000 signifies the population of 

province 𝑖 in 2000. This formula assumes constant population growth rates for all provinces. 

Population affects the calculation of GDP per capita and our control variables. 

 

Similarly, data for provincial capital stock is available only from 2000 onwards. Following 

Jakobsson (2006), we employ log GDP per capita as a proxy for the capital/labour ratio. On the 

other hand, land abundance is proxied by effective irrigation area, which measures cultivated 

land area that has a certain water source, relatively flat terrain, and matching irrigation facilities 

or equipment, and can be normally irrigated under normal conditions (NBS, n.d.). Furthermore, 

we use higher education coverage as a proxy for skills, measured by the proportion of total 

provincial population with higher education. 

 

4. Regression Output 

 

Variable name in Stata Meaning 



c_log_grp_pc Change in log GRP per capita 

coastal Dummy to indicate coastal regions 

china_openness (Exports + Imports)/GDP for China 

coastal_cn_openness coastal*china_openness 

china_tariff Weighted average tariff rate on 

manufactured products 

coastal_cn_tariff coastal*china_tariff 

china_inf CPI inflation for China 

china_gdp_pc_growth Growth in GDP per capita for China 

china__land_pc Arable land per capita for China 

china_capital_pc Per capita gross capital formation for China 

china_higher_edu Higher education coverage for China 

higher_edu Provincial higher education coverage 

land_pc Provincial land per capita 

log_grp_pc Provincial log GRP per capita 

lag_inflation Provincial CPI inflation in the past period 

higher_edu_cn_openness    higher_edu*china_openness 

land_pc_cn_openness land_pc*china_openness 

capital_pc_cn_openness log_grp_pc*china_openness 

log_trade_pc Log of provincial per capita trade 

log_trade_pc_cn_openness log_trade_pc*china_openness 

 

Baseline regression without controls: 

 



Baseline regression with national controls: 

 

 

Baseline regression with national and provincial controls: 

 

 

Alternative openness measure (average tariff on manufactured products) without controls: 

 



Alternative openness measure (average tariff on manufactured products) with national controls: 

 

 

Alternative openness measure (average tariff on manufactured products) with national and 

provincial controls: 

 

 

Alternative exposure variable (provincial per capita trade) without controls: 

 



Alternative exposure variable (provincial per capita trade) with national controls: 

 

 

Alternative exposure variable (provincial per capita trade) with national and provincial controls: 

 

 

Regressions with factor endowments (skills, land, and capital) without controls: 

 



Regressions with factor endowments (skills, land, and capital) with national controls: 

 

 

Regressions with factor endowments (skills, land, and capital) with national and provincial 

controls: 

 

 

 

 

 

 


