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INTRODUCTION 

1. The urgency of the thesis 

The convergence of income and productivity is one of controversial economics issues in recent years.  

The study on the convergence should be taken into account because of theoretically and practically 

economics implications it might bring. Regarding theoretically implications, the convergence analysis might 

help to differentiate literatures on growth based on its economic growth forecast. Additionally, the 

convergence analysis strongly support the planning and evaluating sectoral and regional policies if we 

understand how far is the economic differences amongst sectors and regions. In terms of policies, the 

productivity convergence reveals which sectors or regions having the high convergence rate. This might help 

to formulate policies accelerating the technology innovation and spillovers as well as combining technology 

innovation and technology spillovers through which resources are used more effectively.  

Since the economic reform in 1986, the Vietnamese market has been more and more attractive to 

foreign investors and inward FDI has been increasing. In order to study the productivity convergence under 

the presence of FDI, a number of questions might be raised: How to build a model? How to quantify 

spillover channels? If so, how to introduce them into an econometric model?   

Empirical studies in this field are mainly based on cross-sectional data or panel data while 

systematically neglecting two important characteristics of spatial data. Firstly, spatial data represents the 

integration of individuals with specific regional characteristics which reflect historical and political 

conditions.  A choice on spatial integration, therefore, is crucial because regional differences might lead to 

the different results on the estimated income and productivity convergence. Secondly, it is clear that regional 

data are not considered to be created independently due to the presence of similar spatial characteristics of 

neighboring regions. Additionally, all regions become potential market interacting “islands”; information and 

culture exchange, and trade amongst region are ignored. There is no mean reflecting exactly the interaction 

and association amongst economic regions. An explanation for this is a lack of an important variable. This 

makes theoretical analysis and research results no longer reliable.  

Therefore, spatial spillovers should be employed in the model which studies the income and productivity 

convergence, and especially spillover effects of FDI.  

2. Objectives, scope, and objects of the thesis 

2.1. Research Objectives 

• In terms of theoretical objectives: To specify a theoretical model, in which there is a presence of 

spatial spillover effects, for studies on income convergence, productivity and spatial spillover effects of FDI. 

• To present the methodology of the model with the presence of spatial spillovers in order to apply the 

above theoretical model when analyzing the income convergence, productivity, and spatial spillovers of FDI.  

• Regarding empirical objectives: 

- To apply the above theoretical model and methodology to analyze spatial spillover effects on the 

productivity convergence and causes of convergence or divergence of some business sectors.  

- To study the provincial productivity convergence under the effects of spatial spillovers and apply to 

Vietnam.  

- To evaluate the catching up on efficiency of provinces in Vietnam.  

2.2 Research Scope 

Scope of content:  

Theoretical: To be limited to the extension of Barro regression by a spatial econometric method and 

developing the convergence model with spillover channels of FDI.  
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Empirical: To include the provincial income convergence, the provincial total factor productivity 

convergence, the provincial efficiency convergence, the sectoral total factor productivity convergence. The 

data for these analyses is from micro and macro data sets of General Statistic Office.  

Scope of data for the empirical analysis:  

Micro dataset: Vietnam Enterprise Censuse for 13 consecutive years from 2000 to 2015 and the micro 

dataset of General Statistic Office and Ministry of labour - invalids and social affairs.  

3. Approach and research method 

3.1 Approaching method 

The thesis uses a modeling approach to study theories and an econometrics approach to estimate the 

convergence.  

3.2 Research methods 

Using mathematical tools to extend Barro Regression 

Using economics theories and statistics to structure spillover channels 

Using econometrics to estimate the convergence, including panel data regression and spatial 

econometrics 

Using economics theories to explain regression results 

Using methods semi-parametric method to estimate TFP 

4. Research results 

- Regarding theories  

The thesis suggests spatial econometrics models to study empirically the income and productivity convergence 

at the provincial and sectoral levels. The thesis proposes spatial econometrics models which is suitable to the context 

of Vietnam and might overcome several mistakes in designing research models. The thesis also introduces several 

new variables into the study on the provincial productivity, like FDI growth, GDP growth, exchange rate and the 

study on the sectoral productivity, like forward and backward spillovers. Especially, GMM was used to estimate the 

dynamic model.   

- Main findings from research results 

Firstly, regarding the study on the provincial income convergence in Vietnam in the period 1995-2015,  the 

thesis reveals that an assumption on the independence amongst provinces is unreal and there exist spatial 

interactions ( spatial lag and spatial spillover of independent variables). Spatial interactions lead to a lower growth 

rate compared to estimations based on traditional approaches. The traditional un-conditional convergence model 

faces designation mistakes because it misses out the spatial dependence and each province’s random shocks 

which do not only have impacts on the stop-status of this province but also have spillover effects to other 

provinces. In general, the ignorance of data’s spatial characteristics leads to an incorrect model on growth and 

biased estimations on convergence rate.  

Second is the study on the provincial productivity convergence in Vietnam during the period 1998-2011. By 

using a spatial econometrics approach, the thesis shows that the initial convergence model causes a miss-

designation due to the spatial lag. In other words, labor productivity of each province is not independent and is 

related to labor productivity of other provinces. Estimated results reveal that there is a spatial lag effect; however, 

an omitted variable bias outweighs positive impacts of factor mobility, trade, and knowledge spillovers in a 

region. After considering a spatial econometrics model with cross-sectional data, the thesis develop further by 

using panel data in spatial econometrics. Estimations of spatial econometrics with panel data introduce new results 

which not only confirm estimated results of a model with cross-sectional data but also are better in terms of 

economics.  
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The third issue is the provincial productivity convergence in Vietnam in the period 1998-2011 with the 

presence of FDI. The thesis focuses on a bias due to the presence of spatial autocorrelation which is not examined 

directly. An empirical analysis in this thesis pays attention to the TFP convergence in manufacturing industries 

under the impacts of inward FDI from 1998-2011. A convergence rate is estimated by the spatial lag model is 

lower than that by the classical fixed effect model. A decrease in Beta parameter might be due to a spatial lag in 

the model. This indirectly implies a positive impact of factor mobility, trade, and regional knowledge spillovers. 

Additionally, the thesis finds out the existence of spatial spillovers of labor productivity, FDI growth to labor 

productivity growth in the period 1998-2005.  

The fourth is about the efficiency convergence. This study is based on the chance-constrained data 

envelopment analysis suggested by Cooper et al. (2004) in order to develop a new model and prove the similar 

results to the previous models. Afterwards, estimated results are used to study the provincial convergence through 

a spatial econometrics model. The study detects an efficiency convergence among provinces, and especially 

spatial spillover effects among provinces. This means that efficiency of provinces is dependent to each other.  

The last issue is the productivity convergence at the sectoral level. This research combines with the study on 

productivity convergence at the firm level, uses aggregated data at regional and sectoral level, applies 

convergence estimation methods with cross-sectional data, panel data, and aggregated data at regional and sectoral 

level. The thesis estimates unconditional TFP convergence models and a TFP convergence model under the 

impacts of FDI through horizontal and vertical FDI spillover channels. Estimated results show that FDP has an 

impact on a convergence rate. In order to estimate spatial econometrics model, the thesis applies spatial lag 

models, mo hinh sai so khong gian, panel dynamic linear spatial lag Arellano-Bond model, and mo hinh so lieu 

mang he thong tuyen tinh dong tre theo Blundell-Bond. The estimated results indicate that convergence rates from 

these models are relatively similar.  

5. Construction of the thesis 

Besides the introduction, commitment, table of content, and appendices, there are five chapters in the thesis: 

Chapter one: Methodology and Literature Review 

Chapter two: Vietnam economic development and impacts of FDI in the period 1995-2011 

Chapter three: Income and productivity convergence at the provincial level 

Chapter four: Productivity convergence of textile as well as beverage and food processing industries 

Chapter five: Conclusions, policy recommendations and further research suggestion 
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CHAPTER 1. METHODOLOGY AND LITERATURE REVIEW 

 

1.1 Convergence theories 

Introduction on the convergence theory in the economic development 

1.2 Empirical models 

Introduction on the empirical models used in convergence studies.  

1.3 Spatial econometrics 

Spatial econometrics models used in the thesis, estimations, and tests 

1.4. Literature review 

Several empirical studies used spatial econometrics to examine the convergence in Italy, Europe and 

America like Rey and Montouri (2000), Arbia and Basile (2005)… These researches are based on the regression 

model of Barro which only consider income per se (so called “absolute convergence”) and then showed that the 

unconditional convergence model is wrongly designated because of spatial auto-correlation. However, the 

minimization characteristic of a growth model implies that at least a part of estimated spatial dependence might be 

caused by unobserved variable rather than spatial effects.  

Despite of advantages of spatial econometrics, there are still some issues that we should consider. The spatial 

dependence might be from the existence of spatial interaction effects (the spatial dependence in the context of 

lagging) or the measure method (the spatial dependence in the context of error terms). 

Most importantly, the dependence towards the spatial lag consists of valuable information on the 

management mechanism in a system which includes open markets. By filtering these information, it is less likely 

to explain impacts of interactions amongst economies on the convergence process as well as spatial precess 

adjusted. 

Bảng 1.1. Convergence – Saptial Econometrics 

Country Convergence type Authors 
Number of 

region 
Periods Result Approach 

USA Convergence income [129] 48 

1929-94 

1920-1945 

1946-1994 

Convergence 
Barro, spatial 

econometrics 

Italy Convergence income 

[17] 92 1951-2000 Convergence 
Barro, spatial 

econometrics 

[18] 92 1951-2000 Convergence 
Barro, fixed-effects 

panel data 

China Convergence income 

[151]  1978-2007 Convergence 
Spatial panel data 

models SAR, SEM 

[152]  1978-2002 
Sigma-

convergence 

Panel data model 

SAR 

In the contrast, there are a range of explanations on the operation of different regional economics. Therefore, 

another empirical approach is to firstly consider theoretically explanation on how to identify spatial variables 

which are able to reflect adjustment mechanism. In the case tests indicate the existence of other designation 

mistakes, the research moves to the next step and the spatial filtering is conducted.  

Finally, it should be noted that identifying regions by function is an effective strategy to minimize the 

problem of spatial dependence in disturbances. This is importance because changes in traffic rather than mobility 

lead to spatial adjustment.  
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CHAPTER 2: ECONOMIC DEVELOPMENT OF VIETNAM AND IMPACTS OF FDI IN THE 

PERIOD 1995 – 2015 

 

2.1. Economic development of Vietnam and impacts of FDI 

The process of economic development in Vietnam since Doi Moi in 1986 might go through 3 main 

periods: (i) From 1986 to 1995 Vietnam prepared for Doi Moi and reformed gradually: (ii) Vietnam 

reformed comprehensively during the period from 1996  - 2005; (iii) from 2005 up to now Vietnam has 

integrated extensively into the global economy. During the first period, because of proper policies, Vietnam 

economy overcame the economic crisis and grew rapidly. In the next period, the reformation was more 

comprehensively. The third period was marked by the participation of Vietnam into WTO in November 

2016. This event reflects an endeavor of Vietnam to integrate more extensively into the global economy. 

This period has witnessed the impressive growth of Vietnam economy. For example, some years growth rate 

was over 8%: and in 2007 the total FDI capital in Vietnam was about 20 billion USD. However, the financial 

crisis in 2007 led to the decrease in the economic growth rate of Vietnam and the high inflation rate. 

2.2. Economic development trend of provinces in Vietnam in the period 1995 – 2015 

The thesis uses the data from GSO on GDP per capita (GDPP) deflated to the constant price of 2010 on 

60 provinces in Vietnam for the period from 1995 to 2015. During this period, some provinces split while 

some merges; therefore, the thesis merge some provinces as follows. Firstly, the thesis merges Dien Bien 

with Lai Chau, Dak Lak with Dak Nong, and Hau Giang with Can Tho. In the next step, logarithm of GDPP 

of provinces from 1995 to 2015 is calculated. In this thesis, GDPP means logarithm of GDPP.  

 

Figure 2.8. GDPP growth trends of provinces in Vietnam 1995-2015 

Figure 2.8 shows GDPP growth trends of provinces in Vietnam for the period from 1995-2015. We can 

observe the increase in GDPP in all most all provinces in Vietnam and the gap in GDPP growth amongst 

provinces in 2015 is smaller than in 1995. Even though this gap is not very clear and significant, the 

probability of the convergence is high, especially for years before 2015.  

2.3 Industrial TFP of provinces in Vietnam from 1998 to 2015 

The aim of this part is to analyze TFP of manufacturing industries at the provincial level. This part uses 

data on output, capital, and labour collected by GSO and minitry of labour – invalids and social affair for the 

period from 1998 to 2015. This dataset covers information on aggregated output at the price of 2015, 

depreciated capital at the constant price of 2010, and employments in manufacturing sector. However, there 

are some problems caused by using this dataset. Firstly, because of merging and splitting provinces some 

provinces are just indentified in specifice years. In order to make sure the homogenousity, the thesis merged 

data of some splitted provinces as follow: Hanoi is merged with Ha Tay, Dak Lak with Dak Nong, Dien Bien 

with Lai Chau, Can Tho with Hau Giang.  
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The main focus of a convergence analysis is the relative labour productivity to figure out whether 

regions with low productivity at the starting point have a higher productivity growth rate than ones with high 

productivity at the starting point. This data set is no biased towards sample selection (because all provinces 

are included in the analysis) so that a relative growth rate of provinces is appropriate.  

Figure 2.13 describes industrial TFP growth patterns of 60 provinces in Vietnam. It can be seen that 

TFP gap is decreasing eventhough this trend is not really apparent. However, it might imply an existence of 

convergence in a manufacturing sector in Vietnam.  

 

Hình 2.13. industrial TFP growth trend of 60 

 provinces 1998-2015 

Results show that the gap on income among provinces decrease thought this trend is not significant 

until 2013. However, this might imply the convergence in the manufacturing sector of Vietnam.  

CHAPTER 3. INCOME AND PRODUCTIVITY CONVERGENCE AT THE PROVINCAL LEVEL 

IN VIETNAM 

 

3.1 Spatial dependence in convergence studies 

This part presents several econometric models used in Chapter for convergence analysis.  

3.2 Income convergence at the provincial level in Vietnam 

Estimated results help to confirm the important findings as follow:  

The research reveals the convergence of provinces in the period 1995-2015. Especially, through spatial 

econometrics, the thesis shows that for cross-sectional data spatial spillover does not exist. However, for the 

panel data, there is a spatial spillover under the form of spatial Dubin model during the studied period. 

Regarding spatial Dubin model, all three indices Moran’L, LM Lag, LM Error are statistically significant at 

level p < 0.01. It means that when spatial spillover of both growth of GDPP are taken in account there exists 

a spatial dependence of 60 provinces in the period 1995-2015 in terms of spatial lag and “nhiễu không gian”. 

Moreover, coefficients of variables about spillovers of growth and GDPP are both positive and statistically 

significant at p < 0.01. This implies the positive impact on growth of provinces.  

It could be concluded that the growth of each province has positive spillover impacts on neighboring 

provinces and lead to the growth of neighboring provinces as a result. It is reasonable because of the better 

infrastructure which helps to enhance trading, knowledge and education exchanges amongst provinces. 

Additionally, policies of government on economic clusters accelerate economic spillovers to neighboring 

provinces. This leads to an increase in income per se in these neighboring provinces and as a consequence 

the economic gap amongst provinces is narrowed.  

Table 3.4. Panel data on the convergence of Vietnam income 1995-2015 

 FE  
Spatial 

Lag 

Spatial 

Durbin  
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α  
0.533 

(0.000) 
Const 

0.478 

(0.000) 

0.1755 

(0.104) 

β  
-0.02943 

(0.000) 
β  

-0.027 

(0.000) 

-0.16 

(0.0000) 

2R  

within 
0.018 ρ  

0.343 

(0.003) 

0.2556 

(0.001) 

F-test 

u _ i 0=
 

0.74 

(0.9288) 
γ   

0.1523 

(0.000) 

Hausman 

test 

11.05 

(0.000) 

COMLR  

test 
 

42.59 

(0.000) 

Number 

of Obs 
1260 

Moran’I 

test 

-0.021 

(0.9832) 

4.0303 

(0.000) 

Number 

of Groups 
60 LM Error 

0.056 

(0.8129) 

12.705 

(0.000) 

  LM Lag 
0.000 

(1.000) 

12.352 

(0.000) 

 

3.3 Productivity convergence at the provincial level in Vietnam 

The objective of this part is to use the panel data in spatial econometrics to study labor productivity 

convergence in manufacturing sector of 60 provinces in Vietnam from 1998 to 2015 and compare the results 

with studies using cross-sectional data in spatial econometrics.  

Spatial lag econometric model for labor productivity convergence is designated as below 

t k t k

t t

t t

y y
ln α ρW ln β ln y µ ε

y y

+ +
   

= + + + +   
   

  (3.13) 

Durbin panel data model for productivity convergence is designated as below: 

t k t k
t 1 t t

t t

TFP TFP
ln W ln ln TFP W ln TFP u

TFP TFP

+ +
   

= α + ρ + β + γ +   
   

  (3.22) 

Bảng 3.9. Spatial fixed-effect lag model and spatial Durbin fixed-effect panel data 

 
Spatial Lag 

Model 
Spatial Durbin 

Model 

α  
0.5161 

(0.000) 

0.2595 

(0.000) 

β  
-0.1607 

(0.000) 

-0.4827 

(0.000) 

ρ  0.7906 

(0.000) 

0.6891 

(0.000) 

γ   
0.4243 

(0.000) 

COMLR   
29.56 

(0.000) 

Moran’I test 
4.1886 

(0.000) 

30.0287 

(0.000) 

LM Error 
12.7877 

(0.000) 

752.1663 

(0.000) 

LM Lag 
0.000 

(1.000) 

711.4077 

(0.000) 

Observations 1080 1080 
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Number of group 60 60 

 

A decrease in the absolute value of Beta coefficient in the spatial lag model confirms the positive 

impact of the mobility of production factors, trading, and the presence of spatial spillovers of labor 

productivity on neighboring provinces. This is also proved through the significantly positive spatial lag 

coefficient of dependent variables in both models. Additionally, spatial spillover coefficient of an 

independent variable in Durbin model is positive and statistically significant at p < 0.01. In the economics 

view, this finding show that the gained results are due to the application of cross-sectional data.  

The designated Durbin model here is because  is statistically significant at p < 0.01. Test results 

of spatial dependence in Durbin model are all statistically significant at p < 0.01. These findings show that 

spatial spillovers of both labor productivity growth and productivity growth to neighboring provinces is quite 

clear. These spatial spillovers bring about the more balanced growth to provinces and contribute to the 

economic development of Vientam.  

3.4 Productivity convergence at the provincial level and the role of spillovers from FDI 

Spatial error fixed effect model with panel data is designated as below: 

t k

t 1 t 2 t 3 t t

t

TFP
ln ln TFP DFDI DGDP FG u

TFP

+
 

= α + β + α + α + α + µ + 
 

  (3.26) 

Spatial lag fixed effect model with panel data is as below: 

t k t k
t 1 t

t t

2 t 3 t t

TFP TFP
ln W ln ln TFP DFDI

TFP TFP

DGDP FG u

+ +   
= α + ρ + β + α   

   

+α + α +

   (3.27) 

Durbin spatial fixed effect model with panel data is designated as below: 

t k

t 1 t 2 t 3 t

t

1 t 2 t 3 t 4 t t

TFP
ln ln TFP DFDI DGDP FG

TFP

W ln TFP WDFDI WDGDP WFG u

+
 

= α + β + α + α + α 
 

+γ + γ + γ + γ + µ +

   (3.29) 

Bảng 3.16. results of Durbin spatial model  

Spatia Durbin FE 

Constant 
1.397 

(0.000) 
  

lnTFPCN 
-0.4848 

(0.000) 
WlnTFPCN 

0.318 

(0.000) 

DFDI 
0.0034 

(0.668) 
WDFDI 

0.0916 

(0.000) 

FG 
0.012 

(0.12) 
WFG 

0.0578 

(0.001) 

DGDP 
0.086 

(0.452) 
WDGDP 

-0.31 

(0.538) 

COMLR  
30.19 

(0.000) 
Log-Likehood -238.7958 

ρ  
0.6721 

(0.000) 
Moran’I test 

28.3327 

(0.000) 

Observations 1080 LM Error 
601.6606 

(0.000) 
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Number of 

group 
60 LM Lag 

580.9681 

(0.000) 

Table 3.16 presents estimated results of Durbin spatial model – a kind of spatial error model. Similar to 

two previous models, Durbin model with statistically significant negative β at p < 0.01 proves the existence 

of conditional convergence on labor productivity in Vietnam. In order to choose between spatial error model 

and spatial Durbin model, we use  test at p < 0.01. The results designate Durbin spatial model. The 

difference between Durbin spatial model and lag spatial model is the consideration on spatial spillovers of 

independent variables. The results imply the existence of spatial spillovers of FDI growth and FDI/GDPP. 

Moreover, these two positive coefficients confirm that the spatial spillover of FDI has a positive impact on 

labor productivity growth. This helps to narrow the gap amongst provinces.  

Bảng 3.17. Speed convergence and half-life 

Model Speed convergence Half-life 

Panel data 0.016 43.23 

Spatial Lag 0.0133 52.22 

Spatial Durbin  0.039 17.77 

 

Table 3.17 shows that regarding spillovers of labor productivity, FDI growth and FDI/GDPP ratio, 

convergence rate in this model is higher than in two non-considered models. The existence of two factor 

groups (spatial lag and fixed effects) leads to the decrease of β compared to estimation in fixed effect model 

because it omits impacts of unobservable variables and spatial autocorrelation. In an economics view, this 

result proves findings gained by applying the regression with cross-sectional model.  

CHAPTER 4. PRODUCTIVITY CONVERGENCE IN TEXTILE, AND FOOD AND BEVERAGE 

PROCESSING INDUSTRIES 

 

This research is based on cross-sectional and panel aggregated data at provincial and sectoral level of 

textile and food and beverage processing industries. Estimated results from an analysis based on cross-

sectional data for the textile industry show that the convergence rate under the impacts of FDI is higher than 

that from unconditional convergence model. This is theoretically reasonable in a way that FDI has a positive 

impact on the economic development of Vietnam. 

For an analysis with panel data, convergence rates under the impact of spatial spillovers are lower than 

that in models without spatial spillovers. For textile, and food and beverage processing industries, the spatial 

error model detects the higher convergence rate. It could be explained that under the spatial spillover effects 

of error terms labor productivity of a province has an impact on labor productivity of neighboring provinces. 

Therefore, convergence rate of labor productivity is accelerated. Moreover, all models indicate a presence of 

spatial spillover effects among provinces. This implies that at the provincial level productivity introduces a 

positive impact and that spatial spillover effects could not be neglected because it might lead to biased 

estimations.  
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CHAPTER 5. CONCLUSIONS, POLICY RECOMMENDATIONS, AND FURTHER STUDY 

SUGGESTIONS 

 

Conclusions 

Regarding theory on convergence model, an extension of convergence model Barro is introduced and 

applied to analyze the income convergence at the provincial level in Vietnam. Especially, two-layer model 

was used in which the first layer introduces new CCDEA model and the second layer is a new study on 

efficiency convergence. 

In terms of the theory of economic modeling, the thesis succeeds in introducing spillover channels from 

FDI like horizontal and vertical linkages to the convergence model with the impacts of FDI. Impacts of 

technology spillover effects on convergence rates are estimated and findings are shown in the empirical 

result part.  

Regarding convergence estimation methods, the thesis applies several methods like: estimation based 

on the cross-sectional data with classical models and extension of Barro model, estimation based on panel 

data with different techniques, and spatial econometric method.  

The thesis withdraws some main findings which are introduced in detail in each chapter and are 

summarized here as following: 

(i) Regarding income convergence: Income convergence between poor and rich provinces in the period 

1995-2011 does exist. However, there is no convergence for the period 1995-2003. Moreover, there is a 

spatial spillover effects amongs poor provinces. This means that these provinces have a positive impact on 

each other. Therefore, catching up rate in would be lower if the spatial interaction is not taken into 

consideration.  

(ii) For unconditional productivity convergence at the provincial level: the thesis detects an existence 

of spatial lag spillover effect and spatial spillover of TFP in manufacturing sector for the regression with 

panel data from 1998-2015. Moreover, the research shows that provinces have a positive impact on each 

other, especially in terms of labor mobility and knowledge spillover which are essential to enhance the 

economic development of less developed provinces. The research also finds out the β convergence of 

province is the period 1998-2015. This proves that in recent years, the less developed provinces are catching 

up with more developed provinces. Especially in the period 1998-2015, there is a spatial convergence and 

the convergence rate is lower than in the model in which the spatial interaction is not considered.  

(iii) For conditional productivity convergence at the provincial level: the thesis detects the existence of 

spatial spillover effects in the period 1998-2015 under the impact of FDI growth and GDP growth with both 

models with cross-sectional and panel data. FDI in one province has an impact on neighboring provinces in 

terms of labor productivity. Interestingly, the sign of FDI growth is positive with panel data and the sign of 

spatial FDI growth spillover is positive. This means that when a province receive FDI, labor productivity in 

manufacturing sector of this province will increase and that of neighboring province will be enhanced as a 

result. This might be explained by technology spillovers. The thesis also reveals the existence of 

convergence during the studied period. It could be concluded that under the impact of FDI growth and GDP 

growth, less developed provinces are catching up with more developed ones. This result would be different if 

we do not take FDI growth and GDP growth into account.  

(iv) For efficiency convergence at the provincal level: the thesis introduces the two-layer estimation 

method in which the first layer introduces new CCDEA model and the second layer applies the spatial 

econometric to show the spatial spillover effects and the convergence among provinces. 
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(v) Regarding the productivity convergence in the textile industry: The thesis reveals the spatial 

spillover effects of productivity in the textile industry under FDI spillover channels. The thesis also shows 

the labor productivity convergence at the provincial level in the textile industry under the spillover channels 

of FDI and the convergence amongst textile firms.  

(vi) For the productivity convergence in the food and beverage processing industry: the thesis figures 

out the spatial spillover effects of labor productivity in the food and beverage processing industry under the 

spillover channels of FDI. 
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POLICY RECOMMENDATIONS 

 

Policy makers might realize that not only technology innovation but also technology spillover is 

an important source of productivity growth. Promoting technology innovation is an essential policy. 

However, technology spillovers should also be taken into consideration. By doing so, firms not 

always have to innovate the new technology themselves. By combining technology innovation and 

technology spillovers, sources are deployed more effectively. Through analyses on conditions for 

convergence, the thesis shows that in the context of open economy (in particular under the presence of 

technology spillovers from FDI), the convergence rate is higher. It means that inward FDI should be 

encouraged to innovate technology in domestic firms. An analysis on the convergence at the 

provincial level shows the spatial spillovers among province regards to income and labour 

productivity. It means that a high-income province might lead to the economic development, and 

labour productivity and efficiency increase of neighboring provinces. Based on these main finding, 

the thesis suggests following policy recommendations: 

The government should consider technology innovation as an important task of not only firms but also 

the government. Therefore, the government should enhance the investment in the following issues: (i) 

Theory study and basis science; (ii) empirical researches; (iii) spreading knowledge through associations like 

Science and Technology associations or Agricultural Extension Association in order to create technology 

spillovers; (iv) education, in order to have the high quality labour force who can learn, imitate, and innovate 

technology from FDI; (v) remuneration packages to Vietnamese experts and scientist oversea to attract them 

for coming back to Vietnam to educate and spread their knowledge to Vietnamese labor.  

The government should launch proper credit policies through which small and medium firms might 

easily get access to the special capital source for new technology projects. Especially, the government should 

have capital sources for promoting technology innovation from universities, experts and scientist in Vietnam 

and oversea.  

The government should have a mechanism to encourage firms and individuals innovating and spreading 

new technology. Proper policies for the right of technology innovators should be formulated. By doing so, 

Vietnam can attract individuals and firms who innovate new technology to enhance the economic 

development.  

Regarding a catching up issue of under-developed provinces, the government should implement 

preferential investment policy to under-developed provinces. The government should aslo develop economic 

centers to enhance the spatial interaction among provinces in terms of infrastructure, traffic, trading, 

economic, community, and education. This is might followed by technology spillovers which are important 

to the economic development.  
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FURTHER STUDY SUGGESTIONS 

 

In this thesis, the author just uses basic spatial econometric models which are a spatial lag model and a 

spatial error model. The author have not considered further spatial econometric model like Durbin spatial model, 

spatial moving average model, spatial model with cross-observations and time index. Additionally, a study on 

income and productivity convergence at the provincial level in this thesis is only limited to static models and has 

not involved with dynamic models. Therefore, the author suggests that further development of spatial 

econometrics with an application of dynamic model should be considered in other studies on convergence.  

 

              

 


