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Abstract
The study was targeted at developing a methodology for constructing a macroeconomic 

performance index at a provincial level for the first time in Vietnam based on 4 groups of 
measurements: (i) Economic indicators; (ii) oriented economic indicators; (iii) socio-economic 
indicators; and (iv) economic - social – institutional indicators. Applying the methodology to the 
2011 - 2015 empirical data of all provinces in Vietnam, the research shows that the socio-economic 
development strategy implemented by those provinces did not provide balanced outcomes 
between growth and social objectives, sustainability and inclusiveness. Many provinces focused 
on economic growth at the cost of structural change, equality and institutional transformation. 
In contrast, many provinces were successful in improving equality but not growth. Those facts 
threaten the long-term development objectives of the provinces.

Keywords: Macroeconomic performance; ISEPI model; Slack Based Model (SBM); input/
output Slack.
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1. Introduction
For the purpose of evaluating the macroeco-

nomic performance of an economy, researchers 
and policymakers have traditionally focused 
on certain aspects, including growth rate, price 
stability, employment rate and trade balance. 
Each criterion however, only reflects a single 
dimension of economic development and there 
might exist trade-offs between such dimen-
sions in operating economic policies.

In addition, simply combining each of the 
dimensions using the same weight or imposing 
a subjective weighting scheme would not be 
appropriate for the different conditions of each 
economy in different periods, during which the 
priorities of economic development might also 
vary. Such an approach would make it very dif-
ficult to compare the performance among econ-
omies.

A solution to alleviate this problem is to con-
struct a composite index, in which the weights 
of each measuring dimension are not assigned 
subjectively. This could be achieved by em-
ploying a linear programming technique, uti-
lizing the concept of frontier. Lovell’s (1995) is 
the first research to employ data envelopment 
analysis in order to compare the economic per-
formance between countries. In Lovell’s study, 
the weights of each component were not as-
signed subjectively, but were assigned objec-
tively based on the characteristics of each data 
series. This approach allows the composite in-
dex to better represent the relative importance 
as well as the contribution of each separate 
measuring component. So far, there have been 
a number of different researches that followed 
this direction in an attempt to build a composite 
index at the national level.

At the same time, to evaluate and compare 
the macroeconomic performance at the pro-
vincial level, some of the indicators will no 
longer be meaningful, most notably the trade 
balance. Therefore, the most important issue 
in constructing the composite index is to se-
lect the appropriate dimensions that accurately 
reflect the objectives that the provincial gov-
ernments were pursuing. Based on the theoret-
ical framework of Lovell (1995), Sahoo and 
Acharya (2012) chose 3 dimensions to assess 
the macroeconomic performance of 22 Indian 
states, namely the gross state domestic product 
growth, price stability, and the fiscal balance.

Currently, in Vietnam, a set of indicators 
that could objectively assess the macroeco-
nomic performance at the provincial level 
does not exist. Two sets of indicators that are 
widely employed by researchers include the 
Provincial Competitiveness Index (PCI) and 
the Public Administration Performance Index 
(PAPI). However, these two sets of indices 
only represent one aspect of the results of oper-
ating macroeconomic policies at the provincial 
level. While the PCI evaluates and ranks the 
business environment of each province, which 
shows their ability to establish a favorable en-
vironment for the development of private en-
terprises, the focus of PAPI is to investigate the 
effectiveness of the conduct and enforcement 
of policy and the provision of public services. 
Obviously, compared with PAPI, PCI is much 
more suitable for the purpose of cross-provin-
cial study, however its focus on the aspect of 
the business environment will not provide use-
ful information on the effectiveness of factor 
utilization. Also, one basic weakness of these 
two indices is that they are formulated from 
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certain component indicators using a set of 
fixed weights, which was subjectively assigned 
based on the opinion of the responsible agen-
cies.

The effective utilization of resources, in-
cluding capital and labour, would lead to better 
macroeconomic performance. To give the most 
comprehensive assessment of the effectiveness 
of macroeconomic activities, the PCI was also 
considered as one of the output dimensions, 
similar to other objectives. Additionally, as a 
developing country following the path of in-
dustrialization, the objectives that Vietnam’s 
provinces are pursuing are not only limited to 
high growth, price stabilization and high em-
ployment rates, but also include positive struc-
tural changes and foreign direct investment at-
traction. Thus, constructing a composite index 
to better evaluate the effectiveness of macro-
economic performance and to take into account 
the various goals and objectives of Vietnam’s 
provincial governments, is of extreme impor-
tance.

This study employed the theoretical frame-
work of Lovell (1995) to methodologically 
construct a composite index that can be used 
to evaluate the macroeconomic performance at 
the provincial level in Vietnam. Instead of fo-
cusing on suggestions of specific policies, data 
from 2011 to 2015 was utilized mostly for the 
illustration of the method. Apart from the intro-
duction, the paper includes 4 parts: (i) Litera-
ture reviews; (ii) Theoretical framework; (iii) 
Empirical Results; and (iv) Conclusions.

2. Literature review
Data envelopment analysis (DEA) was first 

proposed by Charnes, Cooper, and Rhodes 
(1978), and was based on the previous analy-

sis of Farrell (1957) regarding the estimation of 
technical efficiency using the production fron-
tier. DEA is a non-stochastic and parametric 
method that was based on the linear program-
ming problem. Recently, DEA has become 
more widely used to measure the effectiveness 
of decision-making units (DMUs) and can be 
applied to multiple inputs and/or outputs. In 
other words, DEA allowed relative comparison 
of the level of effectiveness between different 
DMUs.

Recently, there has been a very important 
development in the use of DEA, which is the 
application of this method to evaluate the mac-
roeconomic performance of an economy in re-
lation to other economies. In those models, var-
ious output dimensions will be the indicators 
that represent economic performance. The first 
study that laid the foundation for this devel-
opment is Lovell (1995), in which the author 
utilized the free disposal hull model (FDH) to 
evaluate macroeconomic performance of Tai-
wan’s economy in the period from 1970-1988 
in comparison with other economies. This 
study employed 4 outputs that were scaled into 
the 0 to 100 range. Those included basic mac-
roeconomic objectives: economic growth; em-
ployment rate; trade balance and price stability.

Based on this model, Vu Kim Dung, Ho Dinh 
Bao and Nguyen Thanh Tung (2015) computed 
the effectiveness of macroeconomic activities 
in Vietnam in comparison with the ASEAN +3 
countries and from that illustrated the risk that 
Vietnam’s economy might be lagging behind 
other countries in the region.

Unlike comparisons at the national level, 
evaluating the performance between different 
regions within a country would make some of 
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the national indicators (trade openness as an 
example) become inappropriate. This compar-
ison, however, is quite agreeable with the as-
sumptions made in the model by Lovell (1995), 
even more so than the comparisons at the na-
tional level. In the model, Lovell assumed that 
all DMUs use the same input vector (the input 
represented macroeconomic policies). Differ-
ent regions within the same country will appar-
ently have the same policy inputs (or at least 
the differences are negligible), while at the na-
tional level, this condition might not be satis-
fied as countries pursued different development 
models.

There are several recently published empir-
ical studies that have applied the concept of 
DEA to construct a composite index for the 
purpose of measuring macroeconomic perfor-
mance at the regional level. The most notable 
is the paper by Sahoo and Acharya (2012). The 
authors incorporated 2 different approaches to 
evaluate 22 Indian states in the period from 
1994-1995 to 2001-2002, which were: (i) the 
“grand MEP frontier approach” which was 
based on the study of Lovell (1995), and (ii) 
the Malmquist approach to assess the change in 
effectiveness of the states’ macroeconomic ac-
tivities between periods. To measure MEP, the 
authors employed both forms of DEA models, 
which were the traditional radial DEA model 
and the model based on non-radial output-ori-
ented slack-based measure. In this paper, the 
output dimensions included two in the OECD’s 
Magic Diamond which were the growth rate 
of GDP per capital and the state price stability 
index. Besides, in the model, the authors also 
incorporate several other dimensions which in-
dicated other characteristics of the states’ eco-

nomic development.
A recent study by Le Quoc Hoi, Ho Dinh 

Bao and Nguyen Thanh Tung (2016) made cal-
culations to measure the effectiveness of mac-
roeconomic activities at the provincial level 
of Vietnam. However, due to the limit of data 
availability, the paper only conducted the eval-
uation for a single year, without considering the 
changes of effectiveness overtime. In the pa-
per, the author employed 3 different methods 
to assess and compare the effectiveness of so-
cio-economic activities of Vietnam’s province 
in the year 2014.

3. Theoretical framework
The FDH model
The free disposal hull model was first pro-

posed by Deprins, Simar, and Tulkens (1984) 
without convexity assumption of production 
function. It means that this is a discrete func-
tion. In other words, DMUs that achieved the 
highest efficiency are not necessarily located 
on the frontier as in a conventional DEA model 
(Figure 1). The first use of the FDH model to 
evaluate macroeconomic performance is in the 
study of Lovell (1995), in which the author em-
ployed the model to compare the effectiveness 
of Taiwan’s macroeconomic activities with oth-
er countries in East Asia and South East Asia.

 A set of decision making units, indexed i = 
1,…,I, uses inputs xi = (x1

i,…, xn
i) ∈ nR+  to pro-

duce outputs yi = (y1
i,…, yn

i) ∈ mR+ . The objec-
tive of DMUs is assumed to maximize outputs 
with given inputs,

The production possibilities set T = {(x,y): x 
can produce y} with the given data {(yi

,x
i), i = 

1,..., I}. The only assumption for T set is ‘free 
disposal’ in the FDH model. A production pos-
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sibilities set satisfies that requirement if (x,y) 
∈ T, => (x’,y’) ∈ T, ∀ x’≥x, y’≤y. In figure 1, 
T contains the observed data (xi

,y
i), i = 1,…,4, 

and all other unobserved with no more output 
and no less output. The model in figure 2 as-
sumed that all DMUs use the same input vec-
tor, hence, T consists of observed output vec-
tors yi, i = 1,…,4, and all output vectors without 
any larger component.

With the goal assumed to maximize outputs 
at a fixed input, the operation of the DMUs 
is measured based on the ability to reach this 
goal. Measuring the performance consists of 
two components: dominance and efficiency.

A DMU is dominated by the all the DMUs 
using no more of each input to produce no less 
of each output. And the DMU dominates all the 
DMU which using no less of each to produce 
no more of each output. In figure 1, DMU1, 
DMU2 and DMU3 all are undominated. Where-
as, DMU4 is dominated by DMU1, DMU2 and 
all located in the quadrant northeast of it. The 
DMU4 also dominates all DMUs located in the 
quadrant southeast of it.

In Figure 2, DMUs use the same input vec-
tor, and DMU1, DMU2 and DMU3 with the out-
put vectors y1, y2 and y3, respectively, all are 
undominated. Similar to the case in Figure 1, 
the DMU4 with output vector y4 is dominated 
by DMU1, DMU2 and all DMUs located in the 
quadrant northeast of it. It also dominates all 
DMUs located in the quadrant southeast of it.

The efficiency of a DMU is measured by 
comparing its input-output vector with that of 
the most dominant of the DMUs that dominate 
it. In both Figure 1 and Figure 2, DMUi, i=1,…,3 
are each undominated and radially efficient. 
The DMU4 is dominated and radially ineffi-
cient, with the radial efficiency score y4/y2<1. 
Hence, the most dominant of the DMU4 (x4, y4) 
is the DMU2 (x2, y2) in the first case. And the 
second case, the DMU4 which produce y4 out-
put, is dominated and radially inefficient, with 
the radial efficiency score 4 2 4 *

2 2 1 1/ /y y y y= < 
1, the most dominant of it is the DMU2.

The SBM model
Although being widely used in measuring 

macroeconomic performance, in both the FDH 

Figure 1: Production function in FDH model Figure 2: Production possibility function in FDH model

Source: Lovell (1995)
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model and the other traditional DEA models, 
the efficiency score and the level of slack are 
calculated separately. Therefore, to overcome 
this issue, in this paper, the authors will employ 
the efficiency-measuring scheme proposed by 
Tone (2001).

This model is based on the argument that a 
DMU is only considered to be optimal if this 
DMU satisfies both of those 2 conditions: (i) 
the traditional radial efficiency score is 1 (it 
lies on the optimal frontier), and (ii) there is 
no slack at any of the inputs/outputs. The SBM 
model combined both of those facts regarding 
the traditional radial efficiency score and the 
level of slack in each of the outputs to create a 
scalar measure to evaluate the overall level of 
macroeconomic performance. In this case, the 
output-oriented problem becomes:

θ0 = max 0
1

1(1 )
m

j

jj

s
ym

+

=

+ ∑             

Subject to: 0 0 0

1

 
I

i
i j j j

i

y s yλ +

=

− =∑     j = 1,…, m

0 0,iλ ≥  0

1

1  
I

i
i

λ
=

=∑  (***)

{ }0 0,1iλ ∈
  

0 0  js + ≥

In which, 0
js +  measures the level of input 

slack regarding the input j of DMU0+. In the 
cases in which the input vectors are different 
between DMUs, the input slacks measure the 
level of ineffectiveness in the use of inputs of 
DMUs. The SBM model is solved by trans-
forming it into a linear programming problem, 
which follows those steps similar to the DEA 
CCR problem (Tone, 2001). A DMU0 is con-

sidered efficient if θ0=1, this is equivalent to 
( )0 s j= ∀ , which means there is no slack in 

any of the DMU’s outputs.  
Tone (2001) suggests that if a DMU is con-

sidered efficient in traditional FDH models 
(which means it satisfied the 2 conditions men-
tioned above) then the DMU is also considered 
efficient in the SBM model. Therefore, it could 
be said that the efficiency score in the SBM 
model incorporates more information com-
pared to those in the traditional models. For 
example, a DMU with an efficiency score of 1 
in the traditional models might still have slack 
in one of the outputs, meanwhile, in the SBM 
model, this DMU will receive an efficiency 
score smaller than 1.

4. Empirical results
4.1. Selection of component indicators
In this study, 4 groups of indicators were se-

lected to use as outputs, in order to evaluate dif-
ferent socio-economic aspects of the provinces/
cities. The variables that were chosen as out-
puts including: economic growth rate; the level 
of price stability; the employment rate; the rate 
of structural change; the poverty rate; and the 
Provincial Competitiveness Index (PCI).

The economic growth rate (g) is collected 
from the General Statistics Office (GSO), the 
Statistical Yearbook and the Annual Socio-Eco-
nomic Report of each province.

Price stability (p) measures the level of price 
stability and is calculated as 1 minus the rate 
of inflation (computed by the local CPI). Local 
CPI data is collected from the GSO.

The rate of employment improvement (e) 
measures the growth rate of the proportion of 
population aged 15 and older that is currently 
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working. The data is collected from the annual 
Report on Labour Force Survey by the GSO; 
this indicator shows whether the employment 
rate of a province is improved over time.

The rate of structural change (φ) measure 
the degree of economic structural change with-
in a given period and is calculated using the 
formula:

( ) ( )

3 1
1
2 23 3 1

1 1

*

*

t t
i ii

t t
i ii i

S S
Cos

S S
ϕ

−
=

−
= =

= ∑
∑ ∑

t
iS is the share of sector i in year t

According to this formula, [ ] 0,1Cosϕ ∈
, when 1Cosϕ =  there would be no structur-
al change; the smaller the value of Cosϕ , the 
faster the rate of structural change. In this study, 
the rate of structural change is considered to 
represent the transformation of the economy to 
a more positive direction. As each of the prov-
inces will tend to focus on the development of 
the sector in which they have more advantages, 
it is not necessary for all the provinces to follow 
the sole objective of reducing the proportion of 
the agricultural sector and increasing the share 
of the industrial sector. For that reason, in this 
paper, the rate of structural change is measured 
by the value of ϕ  in degrees.

The improvement of living standards (l) 
measures the change in the quality of life of the 
people in each of the provinces. In this paper, 
living standards are assumed to be improved 
if the income per capita of a household is in-
creased. Therefore, the improvement of living 
standards could be measured by the change in 
the proportion of population that live above 
the poverty line, or 1 minus the poverty rate. 
The poverty rate of each province is collected 

in the annual Statistical Yearbook by the GSO. 
The poverty rate is calculated using the aver-
age monthly income of the household, which 
adjustment for specific region and for inflation 
over the years. 

Provincial Competitiveness Index (PCI) 
ranked the quality of conducting economic op-
erations of the provincial governments, specifi-
cally in creating a favorable policy environment 
for the development of private enterprises.

In this study, the inputs vector is considered 
to be identical among all the provinces, with 
the assumption that the provinces adopted the 
same sets of policies established by the nation-
al government. In the studies of (Lovell, 1995), 
(Lovell, Pastor, and Turner, 1995), making this 
assumption of identical inputs vector between 
countries might be considered too strong. How-
ever, at the provincial level within the same 
country, this assumption is much more reason-
able and could be accepted.

The outputs are categorized into 4 groups 
with the objective of evaluating different as-
pects of provincial macroeconomic activities, 
including:

• Group 1 – group of economic indicators: g, 
p, e

• Group 2 – group of economic indicators 
with structural consideration: g, p, e + ϕ

• Group 3 – group of socio-economic indica-
tors: g, p, e, ϕ  + l

• Group 4 – group of socio-economic and 
institutional indicators: g, p, e, ϕ , l + PCI

4.2. Empirical results
Economic aspect (g, p, e) – Model I
The first model evaluated the performance of 

63 cities/provinces based purely on three eco-
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nomic indicators: growth, price stability and 
employment. The results which are reported 
in Table 1 show that the macroeconomic per-
formance of provinces experienced notable 
changes in the period from 2011-2015. This 
phenomenon reflected the unstable nature of 
the development over time in most of the prov-
inces. There are 50/63 provinces that have their 
ranks changed by more than 10 positions in the 
ranking in 2015 compared with those in 2011. 
Simultaneously, the average level of change 

during this period is 21,4 positions.

In 2011, the provinces with the highest rank-
ings, when only considering the economic 
aspects, were Da Nang, Ha Tinh, Ninh Binh, 
Hoa Binh, Bac Ninh, Quang Ninh, and Can 
Tho. This was the leading group with maxi-
mum efficiency scores from the calculation of 
the SBM model. However, by 2015, there were 
notable changes in the ranking. Apart from 
Ninh Binh, which was the only province that 

Table 1: Provincial ranking by economic aspect – Model I

Source: Authors’ computation by Slack Based Model

City/province 2011 2012 2013 2014 2015 City/province 2011 2012 2013 2014 2015 

Hanoi 50 25 33 53 38 Quang Nam 42 18 23 8 13 
Hai Duong 37 59 25 45 19 Quang Ngai 57 39 10 34 46 
Hai Phong 49 40 55 24 14 Binh Dinh 16 49 43 36 43 
Hung Yen 35 48 42 50 45 Phu Yen 8 37 24 60 6 
Thai Binh 21 14 48 22 5 Khanh Hoa 20 41 44 35 63 
Ha Nam 48 22 32 15 9 Kon Tum 24 6 22 42 39 
Nam Dinh 59 38 4 12 17 Gia Lai 30 16 7 48 31 
Ninh Binh 3 7 6 11 10 Dak Lak 36 46 63 54 30 
Ha Giang 43 54 37 56 60 Lam Dong 14 21 9 43 48 
Cao Bang 62 60 36 41 62 Dak Nong 46 27 47 47 53 
Bac Kan 22 5 26 10 57 Ninh Thuan 58 32 40 5 40 
Tuyen Quang 12 10 59 20 4 Binh Thuan 41 36 15 28 33 
Lao Cai 33 45 30 29 36 Binh Phuoc 28 4 14 3 58 
Yen Bai 56 28 34 37 24 Tay Ninh 10 13 12 38 21 
Thai Nguyen 55 44 50 2 1 Binh Duong 40 2 20 14 18 
Lang Son 53 62 46 9 42 Dong Nai 29 19 8 21 16 
Quang Ninh 6 33 51 58 34 BR-VT 25 52 56 40 50 
Bac Giang 38 26 21 7 20 HCM city 15 9 16 33 2 
Phu Tho 44 57 58 26 26 Long An 39 1 18 39 22 
Vinh Phuc 60 63 41 6 55 Tien Giang 52 3 27 62 27 
Bac Ninh 5 30 29 61 49 Ben Tre 63 58 61 44 51 
Dien Bien 61 50 60 16 7 Vinh Long 23 31 35 4 47 
Lai Chau 45 11 1 63 28 Tra Vinh 31 17 39 46 8 
Son La 47 35 31 57 11 Dong Thap 11 20 38 32 59 
Hoa Binh 4 47 54 31 23 An Giang 19 53 5 51 52 
Thanh Hoa 17 15 17 17 35 Kien Giang 13 12 11 25 37 
Nghe An 32 55 3 55 32 Can Tho 7 8 13 27 15 
Ha Tinh 2 24 2 1 29 Soc Trang 51 56 19 49 41 
Quang Binh 27 43 45 18 54 Hau Giang 34 42 62 52 56 
Quang Tri 54 51 57 23 3 Bac Lieu 9 61 49 59 61 
Thua Thien Hue 18 29 53 19 25 Ca Mau 26 23 28 30 44 
Da Nang 1 34 52 13 12       
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maintained efficiency throughout the period, 
the rest of the group mostly fell in the ranking. 
In which, Da Nang fell from rank 1 in 2011 to 
rank 52 in 2013 before rising again to rank 12 
in 2015. This decline in rank was mostly be-
cause the city’s growth rate and level of price 
stability decreased relatively compared to the 
rest of the country. The figures showed that the 
growth rate of Da Nang fell from 12% in 2011 
(21/63) to 9.1% (34/63), while the inflation rate 
fell from rank 23/63 in 2011 to 55/63 in 2013. 
Ha Tinh, although managing to maintain high 
ranking in 2011, 2013 and 2014, fell to rank 29 
in 2015. In all of the 63 cities/provinces, Bac 
Ninh (49), Dong Thap (59) and Bac Lieu (61) 
were the provinces that experienced the sharp-
est drop in ranking from 2011 to 2015, with the 
declines in ranking to 44, 48 and 52 positions, 
respectively.

On the other hand, some provinces made 
significant breakthroughs in their performance 
ranking in 2015. The most notable were Thai 
Nguyen (1), Dien Bien (7), and Quang Tri (3). 
These three provinces increased their rankings 
respectively by 54, 54 and 51 positions com-
pared to 2011 and entered the leading group. 
While Thai Nguyen achieved an impressive 
growth rate of 25,7% in 2015, Quang Tri had 
the highest rated level of price stability.

Among the major cities, Hanoi showed 
that its level of macroeconomic performance 
was on average with the rest of the country, it 
maintained a fairly low position in the ranking 
(ranked 50 in 2011 and 38 in 2015). On the oth-
er hand, HCM City possessed fairly high rank-
ing through the years, which peaked in 2015 
with its position reaching number 2 out of 63 
provinces in the country.

Economic with structural changes aspect (g, 
p, e + ϕ ) – model II

The addition of structural change indicators 
showed significant changes in macroeconomic 
performance in some of the provinces, which 
are presented in Table 2. This suggested that 
restructuring the economy was at higher prior-
ity (compared to other objectives) in some of 
the provinces. Meanwhile, the addition of other 
criteria such as poverty rate or CPI makes only 
small changes in ranking. The change in rat-
ing between the two models utilizing the SBM 
method stretched in the range from down 34 
positions to up 42 positions. The average level 
of change according to this method is 10,6 po-
sitions. At the same time, the average efficien-
cy score, as well as the number of provinces 
that achieved an above-average score, also dis-
played a rapid decline trend in the period from 
2011-2015. 

In particular, the rank of Thai Nguyen from 
2011-2013 is considerably lower than those in 
the first model, which put this province at the 
bottom of the ranking before it broke into the 
leading group in 2014 and 2015. This incidence 
implied that in addition to the goal of pure eco-
nomic development, Thai Nguyen is one of the 
provinces that focuses on structural change. In 
the earlier years, the rate of structural change 
in Thai Nguyen was far slower than the other 
provinces. However, a high rate of structur-
al change combined with a high growth rate 
helped catapult Thai Nguyen into the leading 
positions in 2014 and 2015. On the contrary, 
some provinces were not be able to maintain 
their leading position after the addition of the 
structural change variable. These included Can 
Tho (fell from rank 1 in 2011 to rank 35 in 
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2015); Ha Tinh (fell from rank 1 from 2011 to 
2014 to rank 18 in 2015); Bac Lieu (fell from 
rank 4 in 2011 to the bottom group in the rank-
ing from 2012 to 2015).

Compared with the pure economic ranking, 
some provinces showed significant improve-
ment in their macroeconomic efficiency score, 
which included Lao Cai (3), Lam Dong (6), and 
Tien Giang (7). Lam Dong increased its rank-
ing by 42 positions while Lao Cai and Tien Gi-

ang rose up respectively 33 and 30 positions in 
2015. This incidence can be explained by the 
sizeable change in the structure of those prov-
inces, with the respective growth rate of struc-
tural change reaching 9,3o; 10,3o and 8,3o, the 
highest among all the provinces.

Meanwhile, the group of provinces with 
weak economic performance showed little 
change after the inclusion of the structural 
change indicator. Accordingly, Ha Giang, Cao 

Table 2: Provincial ranking by economic with structural changes aspect– Model II

Source: Authors’ computation by Slack Based Model

City/province 2011 2012 2013 2014 2015 City/province 2011 2012 2013 2014 2015 

Hanoi 56 53 51 55 48 Quang Nam 44 34 28 41 20 
Hai Duong 57 54 32 21 29 Quang Ngai 45 50 25 39 49 
Hai Phong 49 56 52 57 10 Binh Dinh 22 24 15 56 44 
Hung Yen 40 28 21 24 47 Phu Yen 14 37 22 50 26 
Thai Binh 16 14 23 12 30 Khanh Hoa 27 38 35 36 63 
Ha Nam 41 30 24 38 5 Kon Tum 23 10 17 9 33 
Nam Dinh 53 35 7 28 37 Gia Lai 35 49 26 34 23 
Ninh Binh 7 8 2 10 25 Dak Lak 10 19 59 25 27 
Ha Giang 48 36 38 60 60 Lam Dong 20 22 6 15 6 
Cao Bang 11 39 42 23 62 Dak Nong 38 26 54 61 51 
Bac Kan 54 7 47 35 58 Ninh Thuan 52 20 56 16 21 
Tuyen Quang 39 12 63 52 38 Binh Thuan 55 44 40 2 28 
Lao Cai 13 43 19 22 3 Binh Phuoc 25 1 13 4 41 
Yen Bai 50 47 36 46 14 Tay Ninh 3 4 18 13 11 
Thai Nguyen 62 57 57 3 1 Binh Duong 26 9 48 48 19 
Lang Son 59 62 37 17 32 Dong Nai 24 48 45 54 39 
Quang Ninh 5 21 53 18 42 BR-VT 36 52 62 20 61 
Bac Giang 46 40 12 33 13 HCM city 19 41 50 40 4 
Phu Tho 58 59 60 26 40 Long An 42 2 30 19 34 
Vinh Phuc 18 63 39 5 57 Tien Giang 33 3 34 42 7 
Bac Ninh 9 55 41 63 43 Ben Tre 60 33 29 49 45 
Dien Bien 63 6 44 27 2 Vinh Long 31 13 10 6 52 
Lai Chau 32 32 4 7 54 Tra Vinh 17 16 3 11 12 
Son La 51 11 33 30 22 Dong Thap 21 23 61 44 17 
Hoa Binh 8 46 31 14 24 An Giang 28 60 11 8 50 
Thanh Hoa 37 25 8 47 36 Kien Giang 12 15 16 45 16 
Nghe An 43 58 9 53 15 Can Tho 1 27 20 43 35 
Ha Tinh 2 5 1 1 18 Soc Trang 34 18 5 32 59 
Quang Binh 29 45 49 37 53 Hau Giang 61 17 46 58 56 
Quang Tri 30 29 55 59 8 Bac Lieu 4 61 58 62 55 
Thua Thien Hue 15 51 14 29 46 Ca Mau 47 42 43 51 31 
Da Nang 6 31 27 31 9       
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Bang and Khanh Hoa showed no discernable 
improvement and ranked respectively 60, 62 
and 63 in 2015.

With a relatively stable economic structure, 
the major cities, which included Hanoi, Da 
Nang and HCM City displayed almost no sign 
of notable movement during the period from 
2011 to 2015. This fact was the reason why 
these cities’ ranks all dropped significantly 
compared to the results from model I.

Socio-economic aspect (g, p, e, ϕ + l) – 
Model III

Model III added indicators that measured 
the improvement of living standards, in order 
to evaluate the economic and social aspect of 
provincial macroeconomic performance pre-
sented in Table 3. The empirical results showed 
that there was not much change in the ranking, 
compared with model II. The average level 
of ranking movement was only 3,9 positions. 

Table 3: Provincial ranking by socio-economic aspect– Model III

Source: Authors’ computation by Slack Based Model

Cities/Provinces 2011 2012 2013 2014 2015 Cities/province 2011 2012 2013 2014 2015 

Hanoi 60 53 50 49 10 Quang Nam 37 25 28 32 20 
Hai Duong 59 55 33 30 31 Quang Ngai 39 12 26 33 50 
Hai Phong 55 57 52 50 13 Binh Dinh 33 29 16 55 46 
Hung Yen 45 34 22 43 49 Phu Yen 19 38 23 46 28 
Thai Binh 24 19 24 25 34 Khanh Hoa 42 43 35 34 63 
Ha Nam 44 33 25 35 5 Kon Tum 10 10 18 17 35 
Nam Dinh 58 37 10 37 40 Gia Lai 36 46 27 31 26 
Ninh Binh 13 8 1 16 32 Dak Lak 18 22 57 58 29 
Ha Giang 5 11 4 51 60 Lam Dong 28 26 7 21 4 
Cao Bang 15 41 44 20 62 Dak Nong 31 30 53 54 55 
Bac Kan 11 5 46 8 59 Ninh Thuan 54 21 58 18 27 
Tuyen Quang 49 14 63 6 6 Binh Thuan 61 47 41 5 30 
Lao Cai 3 44 20 7 2 Binh Phuoc 40 1 14 11 42 
Yen Bai 53 48 38 48 17 Tay Ninh 4 7 19 19 15 
Thai Nguyen 56 56 56 4 3 Binh Duong 41 13 49 45 23 
Lang Son 57 63 37 15 36 Dong Nai 38 50 45 47 43 
Quang Ninh 7 23 54 22 45 BR-VT 46 51 62 23 61 
Bac Giang 34 39 13 27 16 HCM city 26 45 51 38 7 
Phu Tho 52 59 60 13 41 Long An 50 3 31 24 38 
Vinh Phuc 22 61 39 9 58 Tien Giang 48 4 36 40 8 
Bac Ninh 17 54 43 63 44 Ben Tre 62 35 30 57 47 
Dien Bien 16 2 40 2 1 Vinh Long 47 17 11 10 54 
Lai Chau 9 9 3 3 52 Tra Vinh 23 16 5 26 14 
Son La 35 15 34 28 24 Dong Thap 29 27 61 53 21 
Hoa Binh 8 49 32 12 25 An Giang 43 60 12 14 51 
Thanh Hoa 14 28 8 36 39 Kien Giang 20 18 17 42 22 
Nghe An 25 58 9 59 18 Can Tho 2 31 21 39 37 
Ha Tinh 1 6 2 1 19 Soc Trang 32 24 6 56 11 
Quang Binh 30 40 48 52 53 Hau Giang 63 20 47 61 57 
Quang Tri 27 32 55 62 9 Bac Lieu 6 62 59 60 56 
Thua Thien Hue 21 52 15 41 48 Ca Mau 51 42 42 44 33 
Da Nang 12 36 29 29 12       
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In 2015, only 3 provinces, which were Tuy-
en Quang (moved up 32 positions), Ha Noi 
(moved up 38 positions) and Soc Trang (moved 
up 48 positions) displayed strong improvement 
in comparison with their ranks in model II. This 
implied that these provinces highly rated the 
objective of poverty reduction and prioritized 
it more than the other objectives. 

The fact that the models used no fixed weight-
ing scheme helped those provinces like Ho Chi 
Minh City (7) or Binh Duong (23) maintained 
a high position in 2015, despite little change in 
their poverty rates. Apparently, with an already 

low level of poverty, Ho Chi Minh City or Binh 
Duong would not prioritize the objective of im-
proving living standards over the other goals of 
economic growth or price stabilization.

Overall, in the aspect of socio-economic de-
velopment, Dien Bien, Lao Cai and Thai Nguy-
en were still the provinces with the highest effi-
ciency scores. Already having high rankings in 
model II, combined with well-performed pov-
erty reduction activities, these provinces suc-
ceeded in maintaining their leading positions. 
On the other hand, the group at the bottom of 
the ranking also experienced little change and 

Table 4: Provincial ranking by Socio-economic and institutional aspects – Model IV

Source: Authors’ computation by Slack Based Model

 
 

Cities/Provinces 2011 2012 2013 2014 2015 Cities/Provinces 2011 2012 2013 2014 2015 

Hanoi 56 56 57 54 9 Quang Nam 11 35 12 4 4 
Hai Duong 54 55 33 24 43 Quang Ngai 38 10 32 49 18 
Hai Phong 53 58 45 57 13 Binh Dinh 36 17 9 47 46 
Hung Yen 43 37 28 43 54 Phu Yen 44 31 23 48 42 
Thai Binh 28 25 25 20 25 Khanh Hoa 20 44 34 44 31 
Ha Nam 58 39 31 38 6 Kon Tum 41 42 38 35 62 
Nam Dinh 60 46 16 36 35 Gia Lai 16 16 26 21 33 
Ninh Binh 1 15 1 7 21 Dak Lak 46 48 30 37 24 
Ha Giang 17 28 6 52 57 Lam Dong 24 30 60 58 36 
Cao Bang 9 53 51 29 63 Dak Nong 47 38 13 28 5 
Bac Kan 12 12 56 16 61 Ninh Thuan 30 40 58 61 60 
Tuyen Quang 48 29 63 11 8 Binh Thuan 57 33 62 22 26 
Lao Cai 18 24 5 2 1 Binh Phuoc 59 50 49 5 44 
Yen Bai 51 51 47 46 19 Tay Ninh 27 9 22 12 51 
Thai Nguyen 61 57 37 3 3 Binh Duong 3 13 24 26 14 
Lang Son 50 63 41 14 39 Dong Nai 21 18 52 45 22 
Quang Ninh 10 34 17 27 34 BR-VT 39 45 50 55 40 
Bac Giang 42 52 21 30 16 HCM city 35 43 44 23 58 
Phu Tho 62 62 61 17 45 Long An 31 1 54 34 7 
Vinh Phuc 22 61 40 6 53 Tien Giang 33 4 35 25 29 
Bac Ninh 5 11 42 63 37 Ben Tre 29 27 36 42 10 
Dien Bien 2 14 48 10 2 Vinh Long 55 8 11 59 41 
Lai Chau 14 5 4 13 48 Tra Vinh 45 2 18 9 52 
Son La 49 23 39 32 27 Đong Thap 26 6 3 19 15 
Hoa Binh 4 59 43 15 38 An Giang 7 22 19 8 17 
Thanh Hoa 13 36 10 39 28 Kien Giang 32 3 20 18 47 
Nghe An 37 60 15 53 30 Can Tho 19 7 14 40 23 
Ha Tinh 6 19 2 1 20 Soc Trang 8 20 27 41 32 
Quang Binh 40 47 55 56 59 Hau Giang 25 32 8 31 11 
Quang Tri 34 41 59 62 12 Bac Lieu 63 26 29 51 55 
Thua Thien Hue 23 49 7 33 49 Ca Mau 15 21 46 60 56 
Da Nang 56 56 57 54 9       
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still included provinces such as Ha Giang, Ba 
Ria – Vung Tau, Khanh Hoa and Cao Bang.

Socio-economic and institutional aspects (g, 
p, e, ϕ, l + PCI) – model IV

The last model comprehensively included 
indicators that represent the aspect of econom-
ic, social and institutional development in the 
provinces and was expected to give informa-
tion on the prospect of long-term, sustainable 
and inclusive economic development in the 
provinces which is reported in Table 4. Similar 
to model III, the addition of the PCI ranking 
as another output variable created significant 
changes in the ranking of the provinces, espe-
cially in the year 2011, 2012, and 2013. The 
average level of ranking change compared to 
model III in this period were 6,7; 10,2 and 7,5 
positions.

While some provinces including Binh 
Duong, Dong Thap and Tien Giang improved 
their ranks after the inclusion of the PCI vari-
ables in 2011, Lao Cai and Lam Dong’s ranks 
changed in the opposite direction. This sug-
gested that each of the provinces had a different 
consideration for the goal of improving PCI, 
compared to the other socio-economic objec-
tives.

However, the performance ranking in 2015 
in the final model displayed not many changes 
in comparison with model II and model III. Lao 
Cai, Dien Bien and Thai Nguyen were still the 
provinces leading in the ranking, due to rapid 
economic growth rate combined with positive 
structural changes and high positions in the 
PCI ranking. In contrast, at the bottom of the 
ranking, Bac Kan, Khanh Hoa and Cao Bang 
showed almost no sign of improvement even 
after the inclusion of the PCI variable.

5. Conclusion
By incorporating different existing methods, 

this study developed a new method to construct 
a composite index for the purpose of evaluat-
ing the macroeconomic performance of the 
provinces in the country. The study also illus-
trated this method by calculating the index of 
macroeconomic performance of the provinces 
in Vietnam for the period 2011-2015 and pro-
duced the corresponding rankings with 4 dif-
ferent groups of indicators - Economic aspect; 
Economic with structural changes aspect; So-
cio-economic aspect; Socio-economic and in-
stitutional aspects. 

With flexible weighting of each compo-
nent, the estimated results of those four mod-
els show that as the whole economy, almost 
every province strongly focuses on economic 
growth rather than the other aspects of structur-
al change, poverty reduction and institutional 
improvement. Such an economic development 
model may threaten the long term and sustain-
able development objectives and exclude vul-
nerable groups in the society. Generally, richer 
provinces tend to focus more on the econom-
ic aspect, while poorer provinces show better 
performance in structural change and poverty 
reduction. This actually differs from what we 
know about economic development. Rather 
than converging, it may enlarge the gap in the 
development process among provinces and 
groups of population. Within the 3 major eco-
nomic centers of Vietnam, structural change 
and institutional improvement seem to be the 
biggest problems for Hanoi and Ho Chi Minh 
City, while Da Nang experiences a poor perfor-
mance in poverty reduction.
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