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1 Although less prosperous regions had experienced increased 
economic growth during the last decade as a result of preferential 
policies and investment, regional disparities between coastal 
and interior regions continued to be a general phenomenon in 
China [10].
2 Ma [9] separated his sample into three types of ownership, 
namely FIEs, state-owned enterprises and collective-owned 
enterprises.
3 Krugman’s model, namely the core-periphery model, has 
been criticised for lacking analytical tractable solutions [2]. 
Therefore, apart from reflecting reality, the introduction of 
the non-tradeable consumption goods is critical for obtaining 
tractable analytical solutions.

2.1. The logic

N
N
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2.2. The model

J

1 Following our earlier discussion the reduction of firms in 
region N implies less competition in the goods and labour 
markets. Unlike firms in region S, firms in region N receive 
higher prices for their outputs and pay lower wages to their 
workers. As a result, these firms in region N enjoy higher 
markups since their marginal revenue exceeds marginal cost. 

T T
 2

w

J

2 Given that our focus is on shipping mj from province j to 
province i we will assume that any shipping of mj in side province 
j incurs zero trade cost, namely Tij  1  i  j. Meanwhile, we 
ignore export costs and assume that all goods are consumed 
domestically.
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1 This is also a measure of the cost-of-living for province j.
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3.1. Measurements
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1 We also consider alternative measures of market access 
including provincial GDP (GPP) and provincial population size 
(POP) and use them to check the robustness of our results. 
2 Hanson [7] used housing units from the U.S. Census of 
Population and Housing, whereas Steven, et al. [8] used the 
number of rooms in residential dwellings per German district.
3 Details of sample design and sampling procedures had been 
presented in Phung and Phong [24] and Glewwe [25].

 4

 5

 6

3.2. Data

 7

4 The unit of measurement is million tons km. Data is taken 
from the annual Statistical Yearbook of Vietnam issued by the 
GSO from 2000 to 2012.
5 Please note that we ignore export costs and assume that all 
goods are consumed domestically.
6 It may be argued that high volume of freight traffic may reflect 
high efficiency in road transportation. However, in the case of 
Vietnam, the volume of freight traffic is highly correlated with 
the severity of congestion on the roads, especially in major cities 
such as Ho Chi Minh City and Hanoi.
7 The reason for using CPI is that the provincial GDP deflator is 
not available in Vietnam.
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3.3. Econometric issues

 1

FA FT

J

 2

 3

1 This potential endogeneity is also called reverse causality 
which arises when firms choose their location according to local 
productivity, directly linked to the local wages [27].
2 The IV/GMM estimator is performed by applying ivreg2 in 
Stata12. Baum and Schaffer [31] and Baum, et al. [32] provided 
details of ivreg2 and routines for estimation.
3 These regions include including the Red River Delta, the 
Northern Midlands and Mountain Areas, the South East Areas, 
the Central Coast, the Central Highlands and the Mekong River 
Delta.

 4

3.4. Empirical model

 5

4.1. Baseline results

4 See Baum and Schaffer [31] and Baum, et al. [32].
5 We would like to thank anonymous referees for these helpful 
comments.
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1 Coefficients of time dummies are insignificant at all 
conventional level of confidence. Hence, we ignore time 
dummies in the next section.

FA

FT
FT

J

Table 2
Correlation matrix

AW GPPC GPP POP LC FT FA REG HS INT
AW 1.00

GPPC 0.49 1.00
GPP 0.43 0.83 1.00
POP 0.20 0.34 0.80 1.00
LC 0.90 0.58 0.57 0.34 1.00
FT 0.22 0.59 0.80 0.72 0.42 1.00
FA 0.61 0.70 0.84 0.67 0.70 0.74 1.00

REG 0.21 0.28 0.27 0.16 0.22 0.00 0.03 1.00
HS 0.15 0.05 0.00 0.06 0.24 0.16 0.04 0.40 1.00

INT 0.43 0.95 0.80 0.34 0.50 0.62 0.69 0.15 0.24 1.00

Source: Compiled from the data sources described in the text

Table 1
Summary statistics

Variables Obs Mean Std. Dev. Min Max
AW Average wages 780 9.28 0.50 6.90 10.63

GPPC GDP per capita 780 1.97 0.59 0.67 4.06
LC Living costs 360 1.29 0.55 -1.14 2.42
FA Fixed assets 780 8.09 1.45 3.92 13.38
FT Freight traffic 780 5.77 1.36 1.18 9.83

REG Regional dummies 780 3.28 1.77 1.00 6.00
HS Human capital 780 3.50 0.32 2.51 4.59
INT Interaction term between GPPC and HS 780 6.88 2.08 1.73 14.64
GPP Provincial GDP 780 9.03 0.93 6.40 12.48
POP Provincial population size 780 13.97 0.55 12.54 15.85

Notes: all variables are in logarithmic transformation of their value, except dummies.
Source: Compiled from the data sources including the Statistic Year Book, the VHLSS and unpublished resources.
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4.2. Robustness checks

FT
FA

J

R
F

4.3. The effect of human capital

Table 3
Determinants of provincial wages: OLS and IV/GMM 

estimators
(1) OLS (2) IV/GMM

AW AW

GPPC 0.030 0.027
(0.056) (0.089)

LC 0.870*** 0.910***

(0.033) (0.062)

FT 0.128*** 0.140***

(0.014) (0.025)

FA 0.093*** 0.102***

(0.017) (0.030)

Constant 8.082*** 8.113***

(0.104) (0.181)
Observations 360 300

Regional dummies Yes Yes
Year dummies Yes Yes

R 2 0.874 0.878
adj. R 2 0.869 0.872
F test 139.135 61.070

p-value 0.000
Hanson J-statistic 1.479

p-value 0.687

Notes: 
Standard errors in parentheses and *, **, *** indicate significance 
at 10 %, 5 % and 1 % levels, respectively. 
Standard errors adjusted for arbitrary heteroscedasticity and ar-
bitrary intra-cluster correlation.
Instrument set in column (2) includes lag2 of GPPC, LC, FA 
and FT and lagged first differences of GPPC, FA and FT. 
For brevity, the coefficients of regional dummies and year dum-
mies are not reported here.
Sources: Author’s estimation.

Table 4
VIF calculation for selected years

Variable VIF 1/VIF Variable REG VIF 1/VIF Variable Year VIF 1/VIF
GPPC 4.27 0.23 2 2.9 0.35 2004 1.73 0.58
LC 2.63 0.38 3 2.02 0.49 2006 1.94 0.52
FA 5.89 0.17 4 1.38 0.73 2008 2.25 0.44
FT 3.15 0.32 5 1.98 0.50 2010 2.69 0.37

6 2.33 0.43 2012 3.14 0.32
Mean VIF 2.74

Source: Author’s estimation.
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Table 5
Alternative measures for market access: IV/GMM 

estimator
(1) IV/GMM (2) IV/GMM (3) IV/GMM

AW AW AW
GPPC 0.018

(0.057)
GPP 0.037

(0.055)
POP 0.025

(0.065)
LC 0.917*** 0.907*** 0.906***

(0.059) (0.061) (0.063)
FT 0.136*** 0.122*** 0.128***

(0.025) (0.027) (0.025)
FA 0.091*** 0.096** 0.086**

(0.029) (0.038) (0.035)
Constant 8.179*** 8.363*** 8.492***

(0.161) (0.262) (0.756)
Observations 300 300 300

Regional 
dummies Yes Yes Yes

Year 
dummies No No No

R 2 0.875 0.876 0.875
adj. R 2 0.871 0.872 0.872
F test 64.313 63.659 57.423

p value 0.000 0.000 0.000
Hanson 

J statistic 2.645 2.596 2.598

p value 0.450 0.458 0.458

Notes: 
Standard errors in parentheses and *, **, *** indicate significance 
at 10 %, 5 % and 1 % levels, respectively. 
Standard errors adjusted for arbitrary heteroscedasticity and ar-
bitrary intra-cluster correlation.
Instrument set in column (1) includes lag2 of GPPC, LC, FA 
and FT and lagged first differences of GPPC, FA and FT. 
Instrument set in column (2) includes lag2 of GPP, LC, FA and 
FT and lagged first differences of GPP, FA and FT. 
Instrument set in column (3) includes lag2 of POP, LC, FA and 
FT and lagged first differences of POP, FA and FT. 
For brevity, the coefficients of regional dummies are not re-
ported here.
Sources: Author’s estimation.

Table 6
Inclusion of human capital and interaction term:  

IV/GMM estimator
(1) IV/GMM (2) IV/GMM (3) IV/GMM

AW AW AW
GPPC 0.018 0.002

(0.057) (0.040)
HS 0.092* 0.094*

(0.052) (0.052)
INT 0.002

(0.012)
LC 0.917*** 0.909*** 0.907***

(0.059) (0.036) (0.036)
FT 0.136*** 0.136*** 0.138***

(0.025) (0.015) (0.016)
FA 0.091*** 0.088*** 0.089***

(0.029) (0.018) (0.019)
Constant 8.179*** 7.842*** 7.822***

(0.161) (0.214) (0.211)
Observations 300 300 300

Regional 
dummies Yes Yes Yes

Year 
dummies No No No

R 2 0.875 0.877 0.877
adj. R 2 0.871 0.873 0.873
F test 64.313 158.043 156.100

p value 0.000 0.000 0.000
Hanson 

J-statistic 2.645 2.468 3.685

p value 0.450 0.481 0.298

Notes: 
Standard errors in parentheses and *, **, *** indicate significance 
at 10 %, 5 % and 1 % levels, respectively. 
Standard errors adjusted for arbitrary heteroscedasticity and ar-
bitrary intra-cluster correlation.
Instrument set in columns (1) and (2) includes lag2 of GPPC, 
LC, FA and FT and lagged first differences of GPPC, FA and FT. 
Instrument set in column (3) includes lag2 of INT, LC, FA and 
FT and lagged first differences of INT, FA and FT. 
For brevity, the coefficients of regional dummies are not re-
ported here.
Sources: Author’s estimation.

FA
FT
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