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ABSTRACT 
The question of regional per-capita income convergence has 
been widely investigated theoretically and empirically. This study 
reviews the relevant literature and considers the possible signifi-
cance of fiscal decentralisation in the convergence process. 
Alternative indicators of fiscal decentralization are examined 
within a SDM model which also takes into account possible spa-
tial interdependencies between neighbouring regions. The model-
ling suggests that fiscal decentralization does appear to play a 
significant role in the convergence process in Vietnam. Income 
inequality remains a challenging issue for policymakers to resolve, 
and if regional disparities can be reduced in part through fiscal 
decentralization, this is a significant finding for policy formulation.   
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1. Introduction 

The idea of convergence in economics (also known as the catch-up effect) relates gen-
erally to the hypothesis that poorer economies’ per-capita incomes will tend to grow 
at faster rates than richer economies, resulting eventually in a convergence of per cap-
ita income levels. This paper focuses attention on convergence in the setting of 
regional per-capita income disparities in Vietnam, and the extent to which the 
ongoing fiscal decentralization policies may potentially impact on any tendency 
towards regional convergence in growth rates and per-capita income in that country. 

From the mid-1980s, and extending from the Doi Moi reform period, the 
Vietnamese economy has been transformed from a highly centralized planned economy 
to one where the private sector plays an increasingly significant role alongside both dir-
ective and indicative planning on the part of the Government. This process has been 
characterized by significant public-sector reforms, particularly from the late 1990s, and 
as a result, Vietnam is moving towards higher political, administrative and fiscal decen-
tralization (McCulloch, Malesky, and Duc 2013; World Bank 2017). Significantly, the 
State Budget Law implemented in 2002 has enabled the decentralization of key budget 
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and human resources responsibilities to local governments. Local governments account 
for over half of total government expenditure in Vietnam, spending close to 17 percent 
of GDP, which is high by international standards (World Bank 2015; World 
Bank 2017). 

An association between income convergence associated with fiscal decentralization 
in Vietnam over recent years is suggested in Figure 1. Here we observe that during the 
period of decentralization, income per capita has been growing, while at the same time, 
income per capita disparity of the 63 provinces in Vietnam has been decreasing. 

The extent to which decentralization, centered on the reforms outlined above, has 
contributed to regional income convergence is examined further in this paper. 

Theoretical approaches to the income convergence question may be classified under 
four general categories; neoclassical growth theory, new or endogenous growth theory, 
new economic geography and spatial analytical approaches (Kalra and Thakur 2015). 
Predictions made on the basis of neoclassical growth theory framework, developed 
from Swan (1956) and Solow (1956, 1957), suggest that, if all regions share the same 
technology, savings propensity and population growth, we would observe a tendency 
towards the erosion of per-capita income differentials between regions or localities. 
This is often referred to in the literature as unconditional (‘absolute’) or ‘sigma’-conver-
gence. A tendency towards absolute convergence is sometimes seen to be reinforced by 
what Alexander Gerschenkron (1962) had termed the ‘advantages of backwardness’. 

An observed absence of absolute convergence across nations was a motivating fac-
tor in Paul Romer’s (1986) contribution to the development of endogenous growth 
theory, which would suggest that absolute per-capita income convergence is unlikely 
to occur. The distinguishing characteristic of endogenous growth theory is the 

Figure 1. Geographical distribution of per capita income by percentile in 2005 and 2017. 
Note: Five color-coded quintiles of per capita income per year, sorted into the poorest, second poorest, middle, 
second richest, and richest quintiles (Statistical Yearbook of Viet Nam).  
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rejection of the notion of exogenous productivity growth, which instead is seen to be 
dependent upon a number of structural variables in the economy. This introduces the 
likelihood of multiple equilibria and the possibility of path-dependency, and hence 
the persistence of heterogeneity in per-capita income levels across nations and 
regions. This may also result in what has been termed ‘club convergence’, where per- 
capita income levels converge for groups of countries or regions on the basis of struc-
tural characteristics that are independent from initial conditions.1 Endogenous growth 
theory is therefore, in part, supportive of a notion of conditional (‘relative’) or ‘beta’ 
convergence, which refers to a scenario where there is convergence to the same long- 
run steady-state growth rate, but to different levels of per-capita income (Barro 1991; 
Mankiw, Romer, and Weil 1992). It should be noted that, even with relatively strong 
conditional convergence, absolute divergence may persist, particularly if conditioning 
variables such as physical and human investment rates are functionally related to 
income levels. 

Many of the key features of endogenous growth theory are also found in the new 
economic geography theory, which developed formal models that emphasize the role 
of spatial concentration, specialization and other endogenous processes that promote 
productivity growth within particular regions and localities (Krugman 1991, 1998; 
Krugman and Venables 1995). Patterns of growth within the regions are shaped by 
structural variables such as market size, specialized labor markets, and knowledge 
based external economies. Collectively, these theories would predict a tendency 
towards divergent regional per-capita income levels and growth rates, being depend-
ent on inherited or acquired structural characteristics, and reinforced by immobility 
in production inputs. These conclusions emerge even more directly in explanations of 
patterns of growth and development that incorporate the idea of cumulative caus-
ation.2 Here, for example, the ability of regions to absorb technological advances is 
strongly dependent on existing levels of industrial development and concurrent 
human resource qualities. Therefore, in the absence of countervailing tendencies, 
divergence is a likely outcome. Moreover, the cumulative causation literature, while 
not denying the significance of technological issues and technical innovation, empha-
sizes the often intangible, though significant, role social and institutional factors play 
in shaping the often-diverging patterns of growth and development amongst nations 
and regions. This also raises the question as to the role governments can play in 
shaping this process, given that they have the capacity to influence the properties and 
values of some of the key structural factors that shape the convergence process. 

One of the shortcomings of many of the approaches to analyzing per capita 
income disparities and convergence is that very little attention has been given to the 
likelihood of spatial interaction in the progress of output per worker, overlooking the 
likelihood that regions neighboring rich regions grow faster than its neighboring 
poorer regions (Rey 2001). This introduces the notion that the frequency with which 
one location may transition across differences in the per-capita income distribution 
may be spatially dependent, with observations for one location tending to reflect val-
ues similar to those in neighboring locations. For example, it may be the case that 
the significance of technological spillovers on the convergence rate may be greater if 
there is a higher degree of spatial interaction. Recent developments in spatial 
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econometrics have provided regional convergence studies with modeling techniques 
incorporating spatial auto-correlation or neighborhood effects in which spatial 
dependence and heterogeneity can be investigated, alongside other significant deter-
ments of per-capital income heterogeneity and convergence.3 In this setting, the mod-
eling in this paper will utilize the spatial Durbin econometric model (SDM) to isolate 
the (direct and indirect) short and longer-run effects of fiscal decentralization on 
regional convergence, from which some useful policy implications can be drawn. 

The paper is organized as follows. Section 2 provides an overview of investigations 
into the relationships between fiscal decentralization and its relationship with conver-
gence. Section 3 outlines the methodology to be followed in the econometric model-
ling developed in this paper, with the main results presented in Section 4. The 
findings will be summarized in the concluding section, which will also consider some 
important implications and limitations associated with the empirical analysis pre-
sented in the paper. 

2. Literature review 

Fiscal centralization can be defined as the devolution or reassignment of specific 
powers from central government to subnational governments which are autonomous 
within their own geographic and functional spheres of authority (Faguet 2014). It has 
been argued that fiscal decentralization has the potential to raise the efficiency of gov-
ernment in general, and also to contribute to convergence in regional per-capita 
income levels (Oates 2005; OECD 2009, 2014; Bl€ochliger, Bartolini, and Stossberg 
2016). Because decentralization allows local governments to play an active role in 
managing local economic development, territorial competition presents an opportun-
ity for poorer regions, and can be a means of diversifying development strategies that 
would benefit local economies (Ezcurra and Pascual 2008; Canaleta, Pascual, and 
Rap�un 2004). Similarly, it is contended that by transferring accountability to subna-
tional governments, incentives are generated to engage actively in the process of 
innovations in the production and supply of public goods and services considering 
the preferences of the local population (Bl€ochliger, Bartolini, and Stossberg 2016). 
The consequence would be lower production costs and prices of public goods and 
services, along with better quality in the long run (Martinez-Vazquez and McNab 
2003). Technological changes have also made it somewhat easier than before to pro-
vide public services (like electricity and water supply) relatively efficiently in smaller 
market areas, and in a world of rampant ethnic conflicts and separatist movements, 
decentralization is also regarded as a way of diffusing social and political tensions 
and ensuring local cultural and political autonomy 

Conversely, it can be argued that the alternative policy of financing regional 
growth initiatives through intergovernmental grants may tend to fuel disparities on 
the grounds that they discourage the lagging regions from developing their economic 
and fiscal base. Similarly, central government’s pursuit of traditional industrial poli-
cies may often be biased in favor of the most highly performing industries; industries 
that are more likely to be located in more developed higher per-capita income regions 
(Bardhan 2002). On the other hand, the major constraints on the ability of less 
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developed low per capita income regions to realize the potential gains from decentral-
ization during the initial stages would include the lack of sufficient localized physical 
and human capital and institutional settings and a narrow revenue base from which 
local governments and their agencies can draw upon. 

There have been a large number of studies that investigate the relationship 
between fiscal decentralization and output per capita within nations and regions; 
however, a positive association in this context does not provide a definitive indication 
about convergence. This is because fiscal decentralization would actually increase 
regional inequality if the impact is greater in richer states than in the poor ones. The 
studies that have investigated the convergence issue directly have taken on a number 
of different forms, in part reflecting the different theoretical perspectives referred to 
above. A particularly extensive study was undertaken by Bl€ochliger, Bartolini, and 
Stossberg (2016), where bivariate and multivariate analysis indicated that, while across 
the OECD (1995–2012) GDP per capita was converging, regional disparities – or dif-
ferences in GDP per capita across jurisdictions was rising mainly as a result of widen-
ing productivity differences. Importantly, the decentralization of own-source revenue 
and taxing power to sub-national governments is associated with convergence of 
regional GDP per capita in a country, and the vertical fiscal imbalance (the difference 
between a sub-national government’s own revenue and its spending, generally cov-
ered by intergovernmental transfers) was detrimental to regional convergence. 
Causality tests suggested that it is the intergovernmental fiscal framework that affects 
regional convergence, rather than the other way round. Importantly, poorer regions 
benefit more from decentralization than richer ones. 

Similar results have emerged from modelling undertaken by Bartolini, Stossberg, 
and Bl€ochliger (2016), who found that subnational governments that rely on their 
own resources, rather than transfers from the central government, tend to allocate 
more spending to economic rather than social areas (i.e. local policies related to 
investment and the business environment), while Kappeler et al. (2013) show that 
higher tax decentralization is associated with a shift of local spending towards invest-
ment in infrastructure and education. In an earlier investigation, Ulrich Thießen 
(2003) reported that with respect to the high-income OECD countries, the long-run 
empirical relationship between per capita economic growth, capital formation and 
total factor productivity growth, and fiscal decentralization, was positive when fiscal 
decentralization is increasing from low levels, but then reaches a peak and turns 
negative. In their study of 24 OECD countries, Kyriacou, Muinelo Gallo, and Roca- 
Sagal�es (2015) found that fiscal decentralization promotes regional convergence in 
high government quality settings but, significantly, tended to lead to wider regional 
disparities in countries with poor governance. More recently, in their modeling of the 
Canadian fiscal equalization system, Hailemariam and Dzhumashev (2019) concluded 
that fiscal equalization lowers the speed of cross-regional convergence in real gross 
domestic product per worker, with fiscal equalization payments having a significant 
negative effect on the share of productive expenditures and a significant positive 
effect on the share of unproductive government expenditures. 

Most of the studies linking regional convergence with fiscal decentralization have 
used data sets from high per-capita income nations, with little attention in the 
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literature being devoted to low-income and emerging economies. A recent interesting 
example in this setting is evidence presented in Ganaie et al. (2018) examination of 
the relationship between fiscal decentralization and economic growth in the case of 
India, using panel data for 14 states for the period 1981–2014 (using panel cointegra-
tion, and dynamic ordinary least squares). The results from this study were somewhat 
ambiguous, with spending decentralization having a positive and significant impact 
on the state domestic product, while revenue decentralization had a significant nega-
tive effect. Lozano-Espitia and Julio (2016) found evidence for positive effects of fiscal 
decentralization on regional economic growth in Colombia since the enactment of 
the Political Constitution of 1991, while Bartlett, Dulic, and Kmezic (2018) also con-
cluded that local economic development was enhanced by fiscal decentralization in 
the case of Serbia. Yushkov (2015) reported that in the case of regions in Russia 
(2005–2012), ‘excessive’ expenditure decentralization within the region, not accompa-
nied by a significant level of revenue decentralization, had a significant negative 
impact on regional economic growth; however, regional dependence on intergovern-
mental fiscal transfers from the federal center was positively associated with economic 
growth. 

Clearly, from the above discussion, it can be seen that the empirical evidence on 
the links between fiscal decentralization and regional per-capita income convergence 
remains somewhat inconclusive. This in turn reflects the widely different methods of 
empirical analysis and choice of control variables included in the modelling. Different 
measures of fiscal decentralization are also found in the analysis. In order to reach a 
consensus on the decentralization-convergence question, further studies are required, 
particularly in relation to low income and emerging economies. It is in this context 
that Vietnam provides a particularly interesting case study, together with an oppor-
tunity to apply spatial econometric modeling, as outlined in the following section. 

3. Methodology 

3.1. The model 

This section develops a spatial panel data model to investigate the effects of fiscal 
decentralization on regional income convergence in Vietnam. Unconditional and con-
ditional convergence can be defined as follows: 

Unconditional convergence: 

ln
yi, t

yi, t� 1

� �

¼ ai þ bln yi, tð Þ þ et , (1)  

Conditional convergence: 

ln
yi, t

yi, t� 1

� �

¼ ai þ bln yi, tð Þ þ cXi, t þ et , (2) 

where:yi,t indicates the capita per income of province i at time t;Xi, t is a list of the 
control variables in the Solow model including capital and labor inputs 
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et is the error term with zero mean. 
Unconditional convergence is implied if b in Equation (1) is found to be signifi-

cant and negative. If the parameter b in Equation (2) is significant and negative, the 
presence of unconditional beta-convergence is suggested (Barro 1992). 

Traditionally, regional income convergence has been modeled in the following gen-
eral framework: 

yt ¼ Xt bþ et (3) 

where yt is a n x 1 (column) vector of dependent variables (regional income), and Xt 

is a n x k matrix of regressors which include indictors of fiscal decentralization. 
However, from our discussion in Section 2, we need to allow for the possibility 

that regions may be correlated with neighboring regions in two respects. First, it is 
likely that the value yt in a particular region is related to the value of yt in neighbor-
ing regions. Second, the value of the regressors included Xt may be related between 
regions. There are a number of alternative spatial panel data models which allow for 
a consideration of one or both of these regional interdependencies; including, for 
example, spatial autoregressive models (SAR), spatial Durbin models (SDM), spatial 
error models (SEM), spatial autocorrelation models (SAC) and spatially lagged X 
models (SLX). A common feature of these models is the inclusions of a n x n matrix, 
denoted W, representing the spatial relationships between regions, where each entry 
wij eW represents the spatial weights associated to units i and j (Belotti, Hughes, and 
Mortari 2017). Dynamic versions of some of these models can be constructed with 
the inclusion of lagged dependent variables, and in some instances, lagged explana-
tory variables. 

In this study, the spatial Durbin model (SDM) has been selected to capture the 
spatial interrelationships between regions. The SDM takes on the following general 
form: 

yt ¼ qWyt þ XtbþWZthþ lt þ et (4) 

where q indicates how much, if any, the income (yt) in region i is affected by the 
level of yt in neighboring regions; Xtb captures the effects of own values of explana-
tory variables on yt in each region; WZth indicates how neighboring values of the 
explanatory variables impact on yt in each region, with h reflecting the strength of 
that relationship. The error terms lt and et are assumed to be normally distributed, 
except in the case where we do not have random effects in the data, in which case lt 

is a vector of estimated parameters.4 

As noted above, the W matrix is a n x n spatial weight matrix, normalized in such 
a way that the elements of each column sum to one. Therefore, column normalization 
allows a measure of the impact of each province on all other provinces (Elhorst 
2014b). In this case study of Vietnam, we use a measure of neighborliness which uses 
a population weighted geographical distance matrix, consisting of a row-standardized 
weight matrix, computed on the k-nearest provinces based on the distance among 
provincial administrative centers (provincial capitals) (Baicker 2005; Case, Rosen, and 
Hines 1993; Gallo and Ertur 2003). The k-nearest provinces are weighted by their 
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own population size as geographical units, allowing for the fact that greater influence 
may occur in the case of those with similar demographic characteristics (in this study, 
the 63 nearest provinces are considered). This type of matrix is preferred over con-
tiguity and adjacent neighbors due to the presence of islands in the sample and the 
possibility of selecting the same number of neighbors for each province (Siano and 
D’Uva 2014). 

The SDM has been selected largely because its spillover effects are more flexible in 
comparison to the often-used SAR, SLX, SAC and SEM alternatives, where restric-
tions are imposed on the more general SDM framework. In the case of the SAR 
model, for example, h is set equal to zero, implying that yt values are not directly 
influenced by the values of explanatory variables in neighboring regions. The SAC 
extends the SAR model by allowing for a spatially autocorrelated error, while the 
SEM is a special case of the SAC which effectively sets h =-qb. Similarly, the SLX 
model restricts the SDM by setting q¼ 0.5 Rather than imposing these types of 
restrictions in the modeling developed here, the more general SDM is seen to be 
more appropriate when considering the complexities of regional income convergence. 
The SDM, which contains both a spatially dependent variable and spatially independ-
ent variables, is also able to distinguish between direct effects (the influence of a par-
ticular explanatory variable on the dependent variable) and indirect effects termed 
partial spillovers. Importantly, the SDM lends itself to a dynamic specification, where 
the lagged dependent variable (in time and space) is added to the model: 

yt ¼ -ryt� 1 þ xWyt� 1 þ qWyt þ Xtbþ WZthþ lt þ et (5)  

To examine the impact of fiscal decentralization on income convergence, fiscal 
decentralization variables are added directly to the model SDM: 

ln
yi, t

yi, t� 1

� �

¼ dWlnðyi, t� 1Þ þ ai þ bln yi, tð Þ

þ cFDi, tþ hWFDi, t� 1 þ qXi, t þ kWXi, t þ ui þ st þ et, (6) 

where: yi,t indicates the capita per income of province i at time t; 

W is the normalized element weight matrix for neighborliness. 
FDi,t is the fiscal decentralization indicator of the province I, at time t. 
Xi, t is a list of the control variables. 
ui is a spatial specific effect controlling for time-invariant variables. 
stis a time-specific effect accounting for spatial-invariant variables. 

A traditional simple Swan-Solow type relationship is nested within the SDM 
framework, which incorporates labor and capital inputs as control variables within 
the X matrix. Given data limitations, factor inputs will be indicated by working age 
population and physical investment activity. Attention is now focused on the meas-
ures of fiscal decentralization to be included in equation (6). 
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3.2. Measuring fiscal decentralization 

There are a variety of ways in which fiscal decentralization has been defined and 
measured in the literature, with either expenditure or revenue dimensions, or a com-
bination of both, employed (Oates (1972), Zhang and Zou (1998), Davoodi and Zou 
(1998), Yilmaz (1999), Lin and Liu (2000), Akai and Sakata (2002), Yushkov (2015). 
The most often used measures of decentralization include the ratio of regional reve-
nues to total government revenues (Akai and Sakata 2002; Wu and Heerink 2016); 
the ratio of self-generated regional revenues to total regional revenues (Yushkov 2015; 
Vo 2009) and the ratio of regional expenditures to total government expenditures 
(Akai and Sakata 2002; Wu and Heerink 2016). Regional expenditure and revenue 
ratios are often adjusted to exclude defence and social security expenditures, and 
grants-in-aid as a component of total government revenues. 

In this study, the fiscal decentralization is measured in three ways. The first two 
correspond to the frequently used measures noted above. The third is an ‘enhanced’ 
index of fiscal decentralization, the derivation and properties of which are dis-
cussed below.   

1. FD1: Local Revenue/(Total local RevenueþCentral revenue) 
2. FD2: Local Expenditure/(Total local expenditureþ central expenditure) 
3. FD3: Enhanced index of fiscal decentralization (eFD) 

The reliability of the commonly used measures, FD1, and FD2, has been ques-
tioned, as there appears to be a gap between ‘measurement’ and ‘theory’. In addition, 
as highlighted by D. H. Vo (2010), these measurements do not consider the auton-
omy of regional government in their fiscal activities (in terms of investment behav-
iour). Vo developed two new indicators for measuring the degree of fiscal 
decentralization to address some of these issues. The enhanced fiscal decentralization 
index [eFD] developed by Vo takes account of the fiscal autonomy of the regional 
authority. The index also considers the effects on fiscal autonomy of unconditional 
grants and borrowings by regional authorities. The enhanced index of fiscal decentral-
ization is identified as follows: 

eFD ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

OSR
E
þ

TU� TC
E

�
TU
T

� �

Þ �
E

TE

s

Where, for each of the provinces:OSR: represents for the owned source revenue 
for subnational regionE: the expenditure of regional governmentsTU: Unconditional 
transfers from the central government to the regional government.TC: Conditional 
transfers from the central government to the regional government.T: total transfers 
(¼ TU þ TC)TE: Total public sectors expenditure which is equal to total regional 
expenditure plus total central expenditure. Total expenditure (TE) does not include 
fiscal transfers from one level government to another (for example, a fiscal transfer 
from a central authority to the regional authority. 

From these equations, the key ratios can be defined as follows: 
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OSR/E represents the share of sub-national expenditure that is funded by regional 
own-sourced revenue, which is known as the ‘fiscal autonomy’ of regional 
governments. 

E/TE: the share of total public-sector expenditure undertaken by regional govern-
ments, known as the “fiscal importance” of regional governments. 

TU � TC, is the net unconditional transfer which is the difference between the 
unconditional and conditional fiscal transfer to regional governments. 

(TU � TC)/E, is the share of regional expenditure funded by net fiscal transfers, 
called the fiscal transfer share. 

Revenue and expenditure statistics are collected from the annual budget of the 
Ministry of Finance, with descriptive statistics for the fiscal variables shown in 
Appendix A. All three of the fiscal decentralization indicators, FD1, FD2, FD3, will 
be included in the SDM estimations summarized in the following section. 

4. Empirical results 

The final results derived from the SDM outlined in Section 3 are summarized in this 
section. The empirical analysis will use province-level spatial panel data from 64 
Vietnam provinces over the period from 2005 to 2017. Data on macroeconomic indi-
cators, including GDP at constant (2010) prices, investment, population and work-
force details is taken from the General Statistics Office of Viet Nam (GSO) and the 
Statistical Yearbook of Vietnam. Data used to construct the three indicators of fiscal 
decentralization is collected from the Ministry of Finance annual budgets. This data 
includes total local budget expenditures (E), total local budget revenues (R), and 
decentralized revenue (OSR), conditional transfers (TC) and unconditional transfers 
(TU), and total expenditure (TE) and revenue (TR) of the 64 provinces. Descriptive 
details of the fiscal variables are provided in Appendix A. The Hausman test has 
been used to differentiate between fixed effects model and random effects, as reported 
in Appendix B. Acceptance of the null hypothesis of random effects is rejected if the 
p-value is less than 0.05. The results reported in Table 1, exclude those which are 
found to be insignificant in accordance with the Hausman’s specification test. 

First. the static and dynamic versions of the SDM are estimated for both condi-
tional and unconditional convergence, prior to the addition of the fiscal decentraliza-
tion variables. The dynamic version of the model includes the lagged change in the 
log of real output. From Section 3, we recall the following definitions of conditional 
and unconditional convergence:unconditional convergence: 

ln
yi, t

yi, t� 1

� �

¼ dWlnðyi, t� 1Þ þ ai þ bln yi, tð Þþ ui þ st þ et , (8) 

conditional convergence: 

ln
yi, t

yi, t� 1

� �

¼ dWlnðyi, t� 1Þ þ ai þ bln yi, tð Þþ qXi, t þ kWXi, t þ ui þ st þ et,

(9) 
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where: yi,t indicates the capita per income of province i at time t; W is the normal-
ized element weight matrix for neighborliness; Xi,t is a list of the control variables; ui 

is a spatial specific effect controlling for time-invariant variables; st is a time-specific 
effect accounting for spatial-invariant variables. Variable descriptions are provided 
below in Table 2. 

From this model, it is also possible to calculate the speed of convergence, which 
refers to how rapidly an economy’s per capita income (or more precisely, output per 
effective worker) approaches its steady state.6 Based on this value, the so-called half- 
life can be computed, i.e. the time span which is necessary for current disparities to 
be halved (see for example, Arbia and Piras 2005). These indicators are traditionally 
defined as follows: 

convergence index ¼ � ln 1þ bð Þ

half � life index : ln ð2Þ=ln 1þ bð Þ

The estimates are reported in columns (2) and (7) in Table 1. The three alternative 
fiscal decentralization [FD] variables are then added to the spatial regression model, 
with the results included in the adjacent columns. It can be observed that the esti-
mated b coefficient for the lny variables has the expected negative sign and is statis-
tically significant in all of the estimated models. These results indicate evidence of 
both conditional and unconditional convergence in Vietnam, consistent with a num-
ber of previously reported studies (see, for example, Công and Hư ng 2014; Le and 
Nguyen 2018; Bentzen and Tung 2020; Minh and Khanh 2013; Vu, Hoang, and 
Nghiem 2018). It is also noted that the wny coefficient, reflecting the interaction of 
neighboring province per-capita real income, is statistically significant in all but one 
of the alternative specifications of the dynamic version of the SDM. Importantly, it 
can be observed that all three of the fiscal decentralization variables contribute signifi-
cantly to the process of income convergence over the period. The input control varia-
bles representing capital and labor inputs yield somewhat diverging estimates and 

Table 2. Variable descriptions. 
Variable Description  

lny log of per-capita income at constant prices 
L.delta_lny lagged value of the change in lny 
FD1 Local Revenue/ (Total local Revenueþ Central revenue) 
FD2 Local Expenditure / (Total local expenditureþ central expenditure) 
FD3 The enhanced index of fiscal decentralization developed by  

D.H. Vo (Equation (3) in section 2) 
gi growth in (physical) investment 
rlabour working age population 
wFD, wgi, wrlabour spatial variables reflecting magnitudes in neighboring provinces for FD, gi and rlabour 
rho Scalar spatial autoregressive coefficient (Spearman’s rho rank-order correlation coefficient) 
sigma2_e variance indicator 
Speed of convergence � ln(1þ beta) 
Half-life index � ln (2)/ ln(1þ beta) 
R-squared traditional ‘goodness of fit’ measure 
Number of id5 number of provinces in the sample 
AIC Akaike Information Criterion for model selection 
BIC The Bayesian information Criterion for model selection  
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levels of significance across the models, suggesting a need for further consideration of 
the way in which these variables are traditionally defined and measured within these 
types of models. The, at times ambiguous results, also reflect complications arising 
from factor mobility between sectors, which may cloud the distinction between loca-
tion of employment and residence. 

In terms of model selection, Spearman’s rho rank-order correlation coefficient sug-
gests that the static model is preferred to the dynamic model, while model selection 
based on the Akaike Information Criterion (AIC) and Bayesian information criterion 
(BIC) is more supportive of the dynamic versions of the model.7 The sigma2_e results 
are supportive of the conclusion that approximately 95% of the population lies within 
two standard deviations of the mean for each of the alternative models. 

As noted above, we can calculate the convergence index -ln(1þ beta) from the 
coefficient b. The larger the index, the quicker is the movement towards convergence 
for all localities. The half-life index, calculated by -ln (2)/ln(1þ beta) provides an 
indication of the time it takes to close the gap between rich and poor between local-
ities. From Table 1, it can be observed that the speed of convergence increases when 
fiscal decentralization indices are added to the models. The results also indicate that 
the effect of the time variable on income convergence is significant and should be 
taken into account in the analysis of the components of convergence. Finally, it can 
be seen that the types of fiscal decentralization appear to have different effects on 
convergence. Notably, budget decentralization, measured by the share of local auton-
omy revenue resources in total national revenues, accelerates income convergence to 
a greater extent than the expenditure decentralization and integrated decentralization 
indicators developed by D.H. Vo (2010). 

If we focus attention on the dynamic SDM (i.e. including the lagged dependent 
variable), it is possible to distinguish between direct and indirect sources of conver-
gence amongst the regions, and also to differentiate between short- and long-term 
effects. Direct effects encompass changes in local independent variables, as well as the 
feedback effects arising from local independent variables impacting on adjacent prov-
inces. Indirect effects show the impact on the expected value of province i, given a 
change in the explanatory variable in province j. The total impact measures the 
impact of the same unit change in province i, averaged over all states. Direct effects 
should be used to test the hypothesis as to whether a particular variable has a signifi-
cant effect on the dependent variable in its own economy rather than the coefficient 
estimate of that variable. Similarly, indirect effects should be used to test whether or 
not spatial spillovers exist rather than the coefficient estimate of the spatially lagged 
dependent variable and/or the coefficients estimates of the spatially lagged independ-
ent variables. 

The inclusion of the lagged dependent variable in the dynamic SDM also enables a 
distinction to be made between short- and long-term effects (Elhorst 2014a, 106). 
Short-term effects are computed as partial derivatives of lny with respect to an 
explanatory variable at a particular point in time. Long-term term effects are com-
puted in the same manner, with the added restriction that lnyi,t-1 ¼ lnyt ¼ lnyt

�, 
where lny� can be interpreted as being similar to a steady-state where lny remains 
constant in all provinces. The relevant lny (beta) coefficients are shown in Table 3, 
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which also includes indicators of the speed of convergence [-ln(1þ beta] derived 
from these estimates. These indicators provide further insights as to the extent to 
which fiscal decentralization accelerates movements towards income convergence 
amongst the provinces. 

The results summarized in Table 3 suggest that fiscal decentralization has contrib-
uted to a faster acceleration towards the steady-state or income convergence, both in 
the short and long run. More generally, the results suggest that fiscal decentralization 
has increased income convergence significantly in the case of each of the indicators 
of fiscal decentralization considered. Likewise, the indirect (spillover) results indicate 
that fiscal decentralization has an influence on the neighboring province’s per capita 
income, beyond that which can be accounted for by geographic proximity. 

5. Concluding comments 

This paper has investigated the role fiscal decentralization may have played in the 
process of regional per capital income convergence within Vietnam. A variety of the-
oretical and empirical approaches have been discussed in Sections 1 and 2 of the 
paper, with each emphasizing different aspects of the convergence process. The 
empirical modelling developed here was based on the spatial Durbin model, aug-
mented to incorporate alternative definitions of fiscal decentralization. Spatial econo-
metric models, that include lags of the dependent variable and of the independent 

Table 3. Dynamic SDM: Marginal effects and convergence.   
Dynamic model 

Unconditional  
convergence 

Conditional convergence 

Non FD With FD1 With FD2 With FD3  

Long-term Direct   � 0.171� � 0.077   � 0.379��� � 0.285 ��� � 0.257 ���

(0.093)   (0.116)   (0.072)   (0.093)   (0.095) 
Indirect   � 0.433��� � 0.566 �� � 0.307 ��� � 0.382 ��� � 0.397 ���

(0.114)   (0.237)   (0.116)   (0.115)   (0.116) 
Total   � 0.604��� � 0.643 �� � 0.686 ��� � 0.666 ��� � 0.654 ���

(0.142)   (0.272)   (0.144)   (0.141)   (0.141) 
Short-term Direct   � 0.033� � 0.011   � 0.101 ��� � 0.062 ��� � 0.054 ���

(0.020)   (0.019)   (0.020)   (0.021)   (0.020) 
Indirect   � 0.070 ��� � 0.079 ��� � 0.034   � 0.063 �� � 0.067 ��

(0.025)   (0.026)   (0.028)   (0.027)   (0.027) 
Total   � 0.103 ��� � 0.090 ��� � 0.135 ��� � 0.125 ��� � 0.121 ���

(0.027)   (0.027)   (0.028)   (0.027)   (0.027) 
Speed of Convergence 
Long-term Direct   0.1880   0.0802   0.4758   0.3349   0.2965 

Indirect   0.5667   0.8349   0.3669   0.4808   0.5067 
Total   0.9266   1.0306   1.1577   1.0972   1.0619 

Short-term Direct   0.0341   0.0109   0.1067   0.0639   0.0557 
Indirect   0.0726   0.0824   0.0349   0.0653   0.0697 
Total   0.1093   0.0942   0.1455   0.1336   0.1294 
Indirect   9.551   8.412   19.860   10.617   9.949 
Total   6.344   7.358   4.764   5.186   5.356  
Observations 693 693 693 693 693 
R-squared   0.913   0.919   0.927   0.919   0.914 
Number of id5 63 63 63 63 63  

Standard errors in parentheses, 
���p< 0.01, ��p< 0.05, �p< 0.10
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variables in both space and time provide, enable the investigator to isolate potential 
dynamic adjustments to the decentralization process. 

The results reported in this paper are subject to the usual caveats related to data 
quality and availability, and also interpretations of econometric modeling; however, 
they suggest that fiscal decentralization has played a significant role in accelerating 
the process of regional per capital income convergence in Vietnam, and will continue 
to do so into the future. These results are largely consistent with a small number of 
similar studies from different countries as discussed in the paper; however, only a 
limited number of these studies cover emerging economies that are undergoing sig-
nificant fiscal reform. While these reforms may not be solely based on the objective 
of regional income convergence, this may be a significant outcome to be considered 
by policy makers 

It will be interesting to observe if the results reported in this paper are replicated 
in further empirical modelling encompassing different data sets and statistical techni-
ques. Other factors such as the quality of governance may also have been playing an 
important role in this process (see Thanh, Hart, and Nguyen 2020). The significance 
of indirect effects on convergence that appear to be stimulated by fiscal decentraliza-
tion is also of interest, warranting further investigation. More generally, income 
inequality remains a challenging issue for policymakers to resolve, and if regional dis-
parities can be reduced in part through fiscal decentralization, this is a significant 
finding for policy formulation. 

Notes 

1. Gill and Kharas (2007) introduced the term ‘middle-income trap’ to describe selected East 
Asian economies that had not reached high-income level status by the 2000s despite their 
remarkable growth rates in the previous decades 

2. This literature stems largely from the contributions of Myrdal (1957) and Kaldor (1966, 
1981), while the various notions of endogenous growth are discussed in Roberts and 
Setterfield (2007). Bhattacharjea (2009) summarizes some of the key characteristics. 
Economic geographers such as Martin and Sunley (1996) have been critical of the neglect 
of historical, cultural and institutional considerations in the formal models of spatial 
agglomeration that dominate economic growth literature. 

3. The development of spatial econometrics largely evolved from the work of Paelinck (1978) 
and Paelinck and Klaassen (1979). Useful overviews of the development and application of 
these techniques can be found in Rey (2001), Anselin (2010) and Lesage and Fischer 
(2008), while specific studies are referred to in Section 4 of this paper. 

4. The fixed effect assumption is that the individual-specific effects are correlated with the 
independent variables. When some effect in a statistical model is modeled as being 
random, we mean that we wish to 
draw conclusions about the population from which the observed units were drawn, rather 
than about these particular units themselves. The Hausman test is used to determine if 
there are fixed or random effects in the data. See discussion below in Section 4 and 
Appendix B. 

5. The alternative spatial models can be expressed as follows: 
SLX: Xtbþ WZthþ lt þet 

SAR: qWyt þ Xtbþ lt þet 

SAC: qWyt þ Xtbþ lt þPt, where Pt ¼ hMPt þ et 
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SEM: Xtbþ lt þPt, where Pt ¼ hMPt þ et 

Where M is a matrix of spatial weights which may differ from W. 
6. For discussion of the steady-state equilibrium interpretation, see Lesage and Fischer  (2008). 
7. The usual "rule" for comparing two or more models is to choose the one with the 

minimum AIC or BIC value. For example, if Model 1 has an AIC value of -50.5 and 
Model 2 has an AIC value of � 100.5, then Model 2 offers a better fit. It doesn’t matter if 
both AIC values are negative. 
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nh Ta: i Viê: t Nam Trong Giai -Doa:n 2000-2012.” Kinh t�̂e and Ph�at Triể n 204: 36–41. 

16 L. T. T. DIEM AND N. HART 

https://doi.org/10.1016/S0094-1190(02)00018-9
https://doi.org/10.1111/j.1435-5957.2010.00279.x
https://doi.org/10.1016/j.jpubeco.2003.11.003
https://doi.org/10.1257/089533002320951037
https://doi.org/10.2307/2937943
https://doi.org/10.1086/261816
https://doi.org/10.1086/261816
https://doi.org/10.1177/1536867X1701700109
https://doi.org/10.1177/1536867X1701700109
https://doi.org/10.1080/14631377.2020.1722587
https://doi.org/10.1093/cje/bep069
https://doi.org/10.1080/0042098032000155696
https://doi.org/10.1016/0047-2727(93)90036-S


Davoodi, H, and H. Zou. 1998. “Fiscal Decentralization and Economic Growth: A Cross- 
Country Study.” Journal of Urban Economics, 43 (2): 244–257. doi:10.1006/juec.1997.2042. 

Elhorst, J. P. 2014a. Spatial Econometrics: From Cross-Sectional Data to Spatial Panels. 
Heidelberg: Springer. 

Elhorst, J. P. 2014b. “Spatial Panel Models.” In Handbook of Regional Science, edited by M. M. 
Fischer and P. Nijkamp, Online ed., 1637–1652. Berlin, Heidelberg: Springer. 

Ezcurra, R., and P. Pascual. 2008. “Fiscal Decentralization and Regional Disparities: Evidence 
from Several European Union Countries.” Environment and Planning A: Economy and Space 
40 (5): 1185–1201. doi:10.1068/a39195. 

Faguet, J. 2014. “Decentralization and Governance.” World Development ’, 53 (C): 2–13. doi: 
10.1016/j.worlddev.2013.01.002. 

Gallo, J. L., and C. Ertur. 2003. “Exploratory Spatial Data Analysis of the Distribution of 
Regional per Capita GDP in Europe, 1980–1995.” Papers in Regional Science 82 (2): 
175–201. doi:10.1007/s101100300145. 

Ganaie, A. A., S. A. Bhat, B. Kamaiah, and N. A. Khan. 2018. “Fiscal Decentralization and 
Economic Growth: Evidence from Indian States.” South Asian Journal of Macroeconomics 
and Public Finance 7 (1): 83–108. doi:10.1177/2277978718760071. 

Gerschenkron, A. 1962. Economic Backwardness in Historical Perspective, a Book of Essays. 
Cambridge, MA: Belknap Press of Harvard University Press. 

Gill, I., and H. Kharas. 2007. An East Asian Renaissance: Ideas for Economic Growth, 
Washington, DC: World Bank. 

Hailemariam, A., and R. Dzhumashev. 2019. “Fiscal Equalization and Composition of 
Subnational Government Spending: implications for Regional Convergence.” Regional 
Studies 53 (4): 1–15. doi:10.1080/00343404.2018.1481287. 

Kaldor, N. 1966. Causes of the Slow Rate of Economic Growth of the United Kingdom. 
Cambridge: Cambridge University Press. 

Kaldor, N. 1981. “The Role of Increasing Returns, Technical Progress and Cumulative 
Causation in the Theory of International Trade and Economic Growth.” Economie 
Appliqu�ee 34 (4): 593–615. 

Kalra, R., and S. Thakur. 2015. “Development Patterns in India: Spatial Convergence or 
Divergence?” GeoJournal 80 (1): 15–31. doi:10.1007/s10708-014-9527-0. 

Kappeler, A., A. Sol�e-Oll�e, S. Andreas, and T. V€alil€a. 2013. “Does Fiscal Decentralisation 
Foster Regional Investment in Productive Infrastructure?” European Journal of Political 
Economy 31 (September): 15–25. doi:10.1016/j.ejpoleco.2013.03.003. 

Krugman, P. 1991. Geography and Trade. Cambridge, MA: MIT Press. 
Krugman, P. 1998. The Role of Geography in Development’, Paper Prepared for the Annual 

World Bank Conference on Development Economics, Washington, D.C., April 20–21, 1998. 
Krugman, P., and A. J. Venables. 1995. “Globalization and the Inequality of Nations.” The 

Quarterly Journal of Economics 110 (4): 857–880. 
Kyriacou, A. P., L. Muinelo Gallo, and O. Roca-Sagal�es. 2015. “Fiscal Decentralization and 

Regional Disparities: The Importance of Good Governance.” Papers in Regional Studies 94 
(1): 89–107. 

Le, C. V., and H. Q. Nguyen. 2018. “The Impact of Foreign Direct Investment on Income 
Convergence: Evidence from Provinces of Vietnam.” Southeast Asian Journal of Economics 6 
(1): 71–89. 

Lesage, J. P., and M. M. Fischer. 2008. “Spatial Growth Regressions: Model Specification, 
Estimation and Interpretation’,.” Spatial Economic Analysis 3 (3): 275–304. doi:10.1080/ 
17421770802353758. 

Lin, J. Y, and Z. Liu. 2000. “Fiscal Decentralization and Economic Growth in China.” 
Economic Development and Cultural Change 49 (1): 1–21. doi:10.1086/452488. 

Lozano-Espitia, I, and J. M. Julio. 2016. “Fiscal Decentralization and Economic Growth: 
Evidence from Regional-Level Panel Data for Colombia.” CEPAL Review 119 (4): 65–82. 

Mankiw, N. G., D. Romer, and D. Weil. 1992. “Contribution to the Empirics of Economic 
Growth.” Quarterly Journal of Economics 7 (May): 407–437. 

JOURNAL OF THE ASIA PACIFIC ECONOMY 17 

https://doi.org/10.1006/juec.1997.2042
https://doi.org/10.1068/a39195
https://doi.org/10.1016/j.worlddev.2013.01.002
https://doi.org/10.1007/s101100300145
https://doi.org/10.1177/2277978718760071
https://doi.org/10.1080/00343404.2018.1481287
https://doi.org/10.1007/s10708-014-9527-0
https://doi.org/10.1016/j.ejpoleco.2013.03.003
https://doi.org/10.1080/17421770802353758
https://doi.org/10.1080/17421770802353758
https://doi.org/10.1086/452488


Martin, R., and P. Sunley. 1996. “Paul Krugman’s Geographical Economics and Its 
Implications for Regional Development Theory: A Critical Assessment.” Economic 
Geography 72 (3): 259–292. doi:10.2307/144401. 

Martinez-Vazquez, J., and R. M. McNab. 2003. “Fiscal Decentralization and Economic 
Growth.” World Development 31 (9): 1597–1616. doi:10.1016/S0305-750X(03)00109-8. 

McCulloch, N., E. Malesky, and N. N. Duc. 2013. “Does Better Provincial Governance Boost 
Private Investment in Vietnam?” IDS Working Papers 2013 (414): 1–27. doi:10.1111/j.2040- 
0209.2013.00414.x. 

Minh, N. K., and P. V. Khanh. 2013. “Forecasting the Convergence State of per Capital 
Income in Vietnam.” American Journal of Operations Research 03 (06): 487–496. doi:10. 
4236/ajor.2013.36047. 

Myrdal, G. 1957. Economic Theory and Underdeveloped Regions. London: University 
Paperbacks, 1965 reprint. 

Oates, W. 2005. “Toward a Second-Generation Theory of Fiscal Federalism.” International Tax 
and Public Finance 12 (4): 349–373. doi:10.1007/s10797-005-1619-9. 

Oates, W. E. 1972. Fiscal Federalism. New York: Harcourt Brace Jovanovich. 
OECD. 2009. How Regions Grow: Trends and Analysis. Paris: OECD Publishing. 
OECD. 2014. Fiscal Federalism 2014: Making Decentralisation Work. Paris: OECD Publishing. 
Paelinck, J. 1978. “Spatial Econometrics.” Economics Letters 1 (1): 59–63. doi:10.1016/0165- 

1765(78)90097-6. 
Paelinck, J., and L. Klaassen. 1979. Spatial Econometrics. Farnborough: Saxon House. 
Rey, S. J. 2001. “Spatial Empirics for Economic Growth and Convergence.” Geographical 

Analysis 33 (3): 195–214. doi:10.1111/j.1538-4632.2001.tb00444.x. 
Roberts, M., and M. Setterfield. 2007. “What is Endogenous Growth Theory.” In Economic 

Growth: New Directions in Theory and Policy, edited by P. Arestis, M. Baddeley and J. S. L. 
McCombie. Cheltenham, UK: Edward Elgar. 

Romer, P. M. 1986. “Increasing Returns and Long Run Growth.” Journal of Political Economy 
94 (5): 1002–1037. doi:10.1086/261420. 

Siano, R. D, and M. D’Uva. 2014. “Do Spatial Interdependencies Matter in Italian Regional 
Specialization?” Geographical Analysis 46 (2): 185–208. doi:10.1111/gean.12035. 

Solow, R. M. 1956. “A Contribution to the Theory of Economic Growth.” The Quarterly 
Journal of Economics 70 (1): 65–94. doi:10.2307/1884513. 

Solow, R. M. 1957. “Technical Change and the Aggregate Production Function.” The Review of 
Economics and Statistics 39 (3): 312–320. doi:10.2307/1926047. 

Swan, T. W. 1956. “Economic Growth and Capital Accumulation.” Economic Record 32 (2): 
334–361. doi:10.1111/j.1475-4932.1956.tb00434.x. 

Thanh, S. D., N. Hart, and P. C. Nguyen. 2020. “Public Spending, Public Governance and 
Economic Growth at the Vietnamese Provincial Level: A Disaggregate Analysis.” Economic 
Systems 44 (4): 1–19. doi:10.1016/j.ecosys.2020.100780. 

Thießen, U. 2003. “Fiscal Decentralisation and Economic Growth in High-Income OECD 
Countries.” Fiscal Studies 24 (3): 237–274. doi:10.1111/j.1475-5890.2003.tb00084.x. 

Vo, D. H. 2009. “Fiscal Decentralization in Vietnam: Lessons from Selected Asian Nations.” 
Journal of the Asia Pacific Economy 14 (4): 299–319. doi:10.1080/13547860903169373. 

Vo, D. H. 2010. “The Economics of Fiscal Decentralization.” Journal of Economic Surveys 24 
(4): 657–679. doi:10.1111/j.1467-6419.2009.00600.x. 

Vu, X.-B., V.-N. Hoang, and S. Nghiem. 2018. “Provincial Divergence and Sub-Group 
Convergence in Vietnam’s GDP per Capita.” Journal of Economic Research 23 (1): 81–107. 

World Bank. 2015. “Making the Whole Greater than the Sum of the Parts: A Review of Fiscal 
Decentralization in Vietnam.” The World Bank, Summary report 2015. http://documents. 
worldbank.org/curated/en/389051468187138185/Summary-report. 

World Bank. 2017. Fiscal Policies towards Sustainability, Efficiency, and Equity - Overview Report, 
Washington, D.C.: World Bank Group. http://documents.worldbank.org/curated/en/2792615087658 
03168/Fiscal-Policies-towards-Sustainability-Efficiency-and-Equity-Overview-Report. 

18 L. T. T. DIEM AND N. HART 

https://doi.org/10.2307/144401
https://doi.org/10.1016/S0305-750X(03)00109-8
https://doi.org/10.1111/j.2040-0209.2013.00414.x
https://doi.org/10.1111/j.2040-0209.2013.00414.x
https://doi.org/10.4236/ajor.2013.36047
https://doi.org/10.4236/ajor.2013.36047
https://doi.org/10.1007/s10797-005-1619-9
https://doi.org/10.1016/0165-1765(78)90097-6
https://doi.org/10.1016/0165-1765(78)90097-6
https://doi.org/10.1111/j.1538-4632.2001.tb00444.x
https://doi.org/10.1086/261420
https://doi.org/10.1111/gean.12035
https://doi.org/10.2307/1884513
https://doi.org/10.2307/1926047
https://doi.org/10.1111/j.1475-4932.1956.tb00434.x
https://doi.org/10.1016/j.ecosys.2020.100780
https://doi.org/10.1111/j.1475-5890.2003.tb00084.x
https://doi.org/10.1080/13547860903169373
https://doi.org/10.1111/j.1467-6419.2009.00600.x
http://documents.worldbank.org/curated/en/389051468187138185/Summary-report
http://documents.worldbank.org/curated/en/389051468187138185/Summary-report
http://documents.worldbank.org/curated/en/279261508765803168/Fiscal-Policies-towards-Sustainability-Efficiency-and-Equity-Overview-Report
http://documents.worldbank.org/curated/en/279261508765803168/Fiscal-Policies-towards-Sustainability-Efficiency-and-Equity-Overview-Report


Wu, Y., and N. Heerink. 2016. “Foreign Direct Investment, Fiscal Decentralization and Land 
Conflicts in China.” China Economic Review 38: 92–107. doi:10.1016/j.chieco.2015.11.014. 

Yilmaz, S. 1999. “The Impact of Fiscal Decentralization on Macroeconomic Performance.” 
Annual Conference on Taxation and Minutes of the Annual Meeting of the National Tax 
Association. 92, 251–260. 

Yushkov, A. 2015. “Fiscal Decentralization and Regional Economic Growth: Theory, Empirics, 
and the Russian Experience.” Russian Journal of Economics 1 (4): 404–418. doi:10.1016/j. 
ruje.2016.02.004. 

Zhang, T., and H. Zou. 1998. “Fiscal Decentralization, Public Spending, and Economic Growth 
in China.” Journal of Public Economics 67 (2): 221–240. doi:10.1016/S0047-2727(97)00057-1. 

Appendix A: Descriptive statistics for fiscal variables    

Variable Descriptive Obs Mean Std. Dev. Min Max  

R Local revenue   756   10706.6   32198.9   45.0   347882.0 
E The expenditure of regional governments   756   5293.5   7404.8   338.2   79545.1 
OSR The owned source revenue for subnational region   756   3782.8   7396.8   48.0   75845.1 
TU Unconditional transfers from the central  

government to the regional government.   
756   1506.7   1676.2   0.0   14301.7 

TC Conditional transfers from the central  
government to the regional government   

756   803.5   610.6   50.0   7377.3 

T Total transfers   756   2309.4   2103.9   50.0   16238.7 
TR Total revenue   756   674513.0   301915.0   249542.2   1192306.0 
TE Total expenditure   756   384356.5   197272.1   126984.5   743080.2  
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Appendix B: The results of the estimator by static spatial durbin models 
with random and fixed effects  

VARIABLES REM-FD1 FEM-FD1 REM-FD2 FEM-FD2 REM-FD3 FEM-FD3  

lny   � 0.5290��� � 0.4451��� � 0.5440��� � 0.4302��� � 0.5442��� � 0.4232���

(0.018)   (0.019)   (0.021)   (0.020)   (0.022)   (0.020) 
FDj   � 3.0721��� � 3.4870��� � 6.1142��� � 7.6949��� � 5.7551��� � 7.3637���

(0.282)   (0.278)   (0.930)   (0.920)   (0.932)   (0.921) 
Gi   0.0005� 0.0005� 0.0003   0.0003   0.0003   0.0003    

(0.000)   (0.000)   (0.000)   (0.000)   (0.000)   (0.000) 
rlabour   � 0.0053��� � 0.0058��� � 0.0045��� � 0.0052��� � 0.0044��� � 0.0051���

(0.001)   (0.001)   (0.001)   (0.001)   (0.001)   (0.001) 
wlny   0.2184��� 0.0243   0.1974��� � 0.0383   0.2002��� � 0.0497    

(0.053)   (0.057)   (0.056)   (0.059)   (0.057)   (0.059) 
wFDj   4.8607��� 3.0309��� 11.9511��� 3.7888   11.1837��� 3.4357    

(1.028)   (1.168)   (2.806)   (3.458)   (2.812)   (3.461) 
wgi   0.0004   � 0.0008   0.0008   � 0.0010   0.0010   � 0.0010    

(0.001)   (0.001)   (0.001)   (0.001)   (0.001)   (0.001) 
wrlabour   0.0082��� 0.0094��� 0.0067��� 0.0084��� 0.0064��� 0.0084���

(0.002)   (0.002)   (0.002)   (0.002)   (0.002)   (0.002) 
rho   0.7172��� 0.6940��� 0.6506��� 0.6389��� 0.6489��� 0.6383���

(0.068)   (0.068)   (0.071)   (0.069)   (0.072)   (0.069) 
lgt_theta   � 1.2490��� � 1.0359��� � 1.0002���

(0.177)    (0.219)    (0.236)  
sigma2_e   0.0159��� 0.0140��� 0.0183��� 0.0157��� 0.0185��� 0.0158���

(0.001)   (0.001)   (0.001)   (0.001)   (0.001)   (0.001) 
Constant   0.1420��� 0.1444��� 0.1391���

(0.042)    (0.046)    (0.044)  
LR_Direct_lny   � 0.5393��� � 0.4622��� � 0.5530��� � 0.4471��� � 0.5530��� � 0.4404���

(0.017)   (0.018)   (0.020)   (0.019)   (0.021)   (0.019) 
LR_Indirect_ lny   � 0.1405��� � 0.2415��� � 0.1282��� � 0.2522��� � 0.1250��� � 0.2575���

(0.019)   (0.020)   (0.021)   (0.021)   (0.022)   (0.021) 
LR_Total_ lny   � 0.6799��� � 0.7037��� � 0.6812��� � 0.6993��� � 0.6780��� � 0.6979���

(0.016)   (0.014)   (0.016)   (0.014)   (0.016)   (0.014) 
Observations 756 756 756 756 756 756 
R-squared   0.846   0.646   0.863   0.587   0.863   0.584 
Number of id5 63 63 63 63 63 63 
AIC � 740.12 � 1032.90 � 664.10 � 954.17 � 657.08 � 948.71 
BIC � 684.58 � 986.62 � 608.56 � 907.89 � 601.54 � 902.43 
Hausman test Ho: difference in coefficients not systematic 

chi2(9) ¼ 10.88 
Prob>¼chi2¼ 0.2843 

chi2(9) ¼ 28.31 
Prob>¼chi2¼ 0.0008 

chi2(9) ¼ 27.28 
Prob>¼chi2¼ 0.0013  

Standard errors in parentheses 
��� p< 0.01, �� p< 0.05, � p< 0.10
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