
Abstract—Applying Barney's theory of resource-based devel-

opment and evaluation criteria, and Lall's technological capa-

bility classification framework, this article analyzes the opera-

tional efficiency and the technological and innovation capabili-

ties of manufacturing enterprises in the North Central region

of Vietnam, using firm survey data conducted by the General

Statistics Offices (GSO) in period 2011-2019.  Comparing with

other  regions,  firms  in  the  North  Central  region  are  over-

whelmingly of micro and small scales with relatively poor oper-

ational efficiency and low level of technological and innovation

capacities.

Index Terms—North Central region; Manufacturing; Enter-

prise; Technology capacity, R&D, innovation.

I. INTRODUCTION

HE 13th National Party Congress of Vietnam set a target
that by 2030, Vietnam would become an industrialized

and upper-middle income country.  In order to achieve this
target, the country needs to quickly improve labor productiv-
ity,  especially  in the industrial  sector,  which has remained
quite low. In such a long time, Vietnam followed a model of
large-scale industrial development, which focused on attract-
ing a high volume of foreign direct investment (FDI) while
not considering as much about the quality of FDI. The com-
parative  advantage  of  Vietnam  still  bases  on  natural  re-
sources  and low labor cost.  Up until  now, the majority of
FDI and private enterprises in Vietnam operates in low-tech
and low-value-added industries.

T

While sharing several  common characteristics,  there are
heterogeneity across regions,  with regards to the structure,
performance and technological development of firms. This
paper sheds light on the manufacturing sector of the North
Central region of Vietnam, in comparison with other regions
and the country as a whole. Though being rich in natural re-
sources, for decades, this region lagged behind some other
regions (i.e the Red river delta, the Mekong river delta or the
South East region) due to its under-developed infrastructure.
In recent years, the National Government has allocated more
resource to advance the region’s infrastructure, resulting in
better market access and connectivity with major economic
centers of the country. As a consequence, the North Central
region is becoming more attractive to foreign and private in-
vestors.  Several  big  investment  projects  have  been  estab-
lished in the region (such as Formosa Factory in Ha Tinh
province; Dung Quat Oil Refinery project in Nghi Son eco-
nomic zone in Thanh Hoa province, the agricultural project
of TH True milk in Nghe An province). This improves that
the region still has a lot of potentials to further attract invest-
ment to improve its economic development level. In addi-

tion, enhancing the growth of firms and their performance in
this region will contribute greatly to the overall realization
of the development target of Vietnam.  

This paper focus on analyzing the performance and the
current state of technology and innovation capacity of man-
ufacturing enterprises in the North Central region of Viet-
nam. This topic has not been studied much in literature. In
addition, the paper also aims at pointing out some policy im-
plications for the local governments to further develop the
manufacturing sectors in this region.

II. ANALYTICAL FRAMEWORK

A. Methodology

To  assess  firms’  technological  capacity,  this  paper  fo-
cuses  on two criteria:  the technological  level  of  the main
manufacturing industry and the level of the main technology
used in production. 

Firstly,  following  the  classification  proposed  by  Lall
(2000),  high-tech industries include the following sub-sec-
tors: chemicals and chemical products manufacturing; drugs
manufacturing, pharmaceutical chemicals, and herbal ingre-
dients  manufacturing;  electronic  manufacturing,  computer
and  optical  products  manufacturing;  electrical  equipment
manufacturing; unclassified machinery and equipment man-
ufacturing; manufacture of motor vehicles and trailers; other
means of transport  manufacturing and medical,  dental,  or-
thopedic and rehabilitation equipment and instruments man-
ufacturing. Middle-tech industries include: Producing prod-
ucts  from  rubber  and  plastic;  other  non-metallic  mineral
products  manufacturing;  metal  production;  shipbuilding;
other  unclassified  manufacturing  industries;  and  repair,
maintain and  install  machinery  and equipment.  Low- tech
industries include: food production and processing;  bever-
age production; tobacco production; weaving; costumes pro-
duction; leather and related products production; wood pro-
cessing;  paper  and  paper  products  production;  print,  copy
records of all kinds; production of coke, refined petroleum
products; manufacture of products from prefabricated metal
(except  for  machinery  and  equipment);  and  beds,  figures,
and chairs production.

Secondly, the technological level of the main production
machinery used in enterprises is classified as followed: (i)
low-tech (main machines used are hand tools); (ii) middle-
tech  (main  machines  used  are  semi-automatic  machines);
and (iii) high-tech (main machines used are fully automatic
machines).

Technological capacity of manufacturing enterprises in the North

Central Vietnam: Current Status, Issues and Policy Implication

Nguyen Thi Minh Tu
Nghe An Social Sciences and Humanities Center
126 Ly Tu Trong, Vinh City, Nghe an Province

minhtu311@gmail.com

Tran Van Hoang
Vietnam Institute of Economics, VASS

1B Lieu Giai, Ba Dinh Dist., Hanoi
tranvanhoang11@gmail.com

Proceedings of the International Conference on Research

in Management & Technovation pp. 43–47

DOI: 10.15439/2021KM96

ISSN 2300-5963 ACSIS, Vol. 28

©PTI 2021 43



In  addition,  the  study  compares  technological  levels  of
firms across regions and types ownership.  

B. Data

The study uses survey data on the technological capabili-
ties of manufacturing and processing enterprises conducted
by the GSO in the period 2011-2019.  The survey  is con-
ducted annually to access the performance of firms in Viet-
nam. In the period 2011-2014, the annual sample size was
from 7,000 - 8,000 enterprises, but in the later year, the sam-
ple size decreased to only 4,000 - 5,000 enterprises. How-
ever, the sample structure is still representative at a regional
level. The share of the number of enterprises in the North
Central region in the sample remains quite stable during the
period of study (i.e.  5.25%  in 2011-2014, and 4.82%  in
2015-2019, respectively).

III. RESULT AND DISCUSSION

A. General characteristics of manufacturing enterprises 
in the North Central region

Regarding firm’s size based on the number of employees,
the  region  hosts  mainly  micro  and  small  manufacturing
firms. In the period 2011-2014, they accounted for 67.4% of
all manufacturing firms in the region, compared to an aver-
age of 46.2% of the whole country. In the period 2015-2019,
the proportion decreased to 50.7%, but still higher than the
national average of 29.8%. The share of large-scale enter-
prises in the region is also considerably lower than the na-
tional  average  (15%  versus  36%,  respectively)  (See  Fig-
ure 1).

Figure 1. Composition of manufacturing enterprises in the North Cen-
tral region by size

Source: authors’ calculation

The high  share  of  micro  and  small  firms in the region
shows some signs of limited capital capacity – which is cru-
cial for firms to invest in improving technology and to in-
vest in innovation. 

This is true when we look at the size of firms’ capital. In
the period 2011-2014, a typical manufacturing enterprise in
the North Central region had the capital of nearly VND 34
billion with a scale of 79 employees, much smaller than that
of the South East region (the region with the largest scale of
enterprises in Vietnam) with corresponding figures of VND
142.5 billion and 260 employees. In the period 2015-2019,
the scale of manufacturing enterprises in the North Central
region has changed in a positive direction, with an average

capital of VND 68.1 billion and 99 employees. However, it
is still inferior to the average enterprises in other regions.

Table 1 provides information on firm size, either by capi-
tal or employee size,  of enterprises in seven economic re-
gions of Vietnam. It can be seen that the North Central re-
gion is among the lowest ranking regions.

TABLE 1. CAPITAL AND LABOR SOURCES OF MANUFACTURING ENTERPRISES STRUCTURE

BY ECONOMIC REGION

Source: authors’ own calculation

Regarding types of ownership, in the period 2015-2019,
most of the manufacturing enterprises in the North Central
region are in the domestic private sector. The share of firms
belong to private,  FDI and state sectors  are 92%, 7% and
1%, respectively.  The share of FDI firms in this region is
significantly lower than the national average of 32.6% (See
Figure 2 for more details).

Figure 2. Composition of firm by ownership
Source: authors’ calculation.

B. Operational efficiency of manufacturing enterprises in
the North Central region

1) Operational efficiency by capital
The study examines 3 criteria to evaluate the efficiency of

capital use of manufacturing enterprises, including: net rev-
enue per capital, pretax profit per capital, and export value
per capital. Our results show that, the ratio of net revenue/
capital  of  the Northern  Central  region is among the three
lowest regions in the country, but the ratio of pre-tax profit/
capital source of the North Central region manufacturing en-
terprises  is  relatively good.  However,  firms in this region
mainly focus on local labor market, and the ratio of export
revenue over total capital is quite low (Table 2).  
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TABLE 2: CAPITAL USE EFFICIENCY OF MANUFACTURING ENTERPRISES

BY REGIONS, 2011-2019.

Source: authors’ calculation.

2) Operational efficiency by labor (Labor use 
efficiency)

We examine labor use efficiency by looking at average
revenue and profit per employee. The results are presented
in Table 3. In the period 2011-2014, an average labor in the
region generated about VND 418 million in gross revenue
per year, which is the lowest in the country. Although in the
period  2015-2019,  this  number  increased  significantly  to
nearly VND 763.6 mil/worker/year,  it was still the second
lowest region in the country,  only higher than the Central
Highlands and far behind the South West region (the region
with the best labor productivity in the country) - VND 1.96
billion/labor/year.

However, in terms of profit, the North Central region has
quite good labor efficiency. In the period 2011-2014, an em-
ployee of  a  typical  manufacturing  enterprise  in  the North
Central region earned VND 12 million per year in profit for
the firm, this is the 3rd best rate among second economic re-
gions. In the period 2015-2019, the ability to generate profit
increased significantly  to VND 17.8 million,  but  was still
significantly lower than other regions.

Disaggregating by firm types, FDI manufacturing enter-
prises are most efficient in using labor by gross revenue, fol-
lowed by state-owned enterprises and private sector enter-
prises. Table 3 shows that in the period 2015-2019, a typical
employee  in  an  FDI  manufacturing  enterprise  generated
more  than  VND  2  billion  in  net  revenue/year,  2.4  times
higher  than  state-owned  enterprises  and  nearly  3  times
higher than private sector enterprises (Table 4).

TABLE 3. LABOR USE EFFICIENCY OF MANUFACTURING FIRMS

BY REGION, 2011-2019 UNIT: MIL. VND/LABOUR

Source: authors’ calculation.

TABLE 4. LABOR USE EFFICIENCY OF MANUFACTURING FIRMS

BY OWNERSHIP, 2011-2019 UNIT: MIL. VND/LABOUR

Source: authors’ calculation.

C. Technological capacity of manufacturing enterprises 
in the North Central region

1) Technology level by business line
The North  Central  region  has  the  manufacturing  enter-

prises  structure  by  the  technology  level  of  the  "relatively
modern" industry. On a national scale, the majority of man-
ufacturing enterprises operate in industries with low technol-
ogy levels, accounting for 62.7% in the period 2011-2014
and 57.4% in the period 2015-2019, while this rate of the
North Central  region was 50.1% and 43.9%,  respectively.
The  percentage  of  manufacturing  enterprises  operating  in
the middle technology industries of the North Central region
is also significantly higher than that of the national average,
nearly 2 times (Figure 3). In the period 2011-2014, the aver-
age rate of manufacturing enterprises operating in the tech-
nology industry in the region accounted for 41.7%, then in-
creased slightly to

43.8% in the period 2015-2019. While the national aver-
age rate is 23.7% and 24.4%, respectively.

Figure 3. Manufacturing enterprises by technology levels
Source: authors’ calculation.

However, the proportion of manufacturing enterprises op-
erating in high-tech industries in the North Central region is
relatively lower than the national average, which is a limita-
tion (Figure 3). But the positive point is that the proportion
of manufacturing enterprises operating in the region's high-
tech industry has improved significantly over time. Indeed,
in the period of 2011-2014, only 8.3% of enterprises in the
North Central region operated in the high-tech industry. This
rate increased to 12.3% in the period 2015-2019.

2) Production technology capacity of manufacturing 
enterprises in the North Central region

Most of the manufacturing enterprises in the North Cen-
tral region use middle-level technology (semi-automatic ma-
chines). The average number of enterprises using semi-auto-
matic  machines  accounted  for  nearly  86%  in  the  period
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2011-2014 and this figure increased to more than 90% in the
period 2015-2019. However, the share of firms using high-
tech  machinery  has  remained  quite  stable  in  the  past  10
years. (Figure 4).

While  the  level  of  technology  does  not  change  much,
firms in the North Central region have been quite actively in
innovating their production technology. Figure 5 shows the
sensitivity of production technology of manufacturing enter-
prises, that is, the correlation between the time when pro-
duction machines are created and the time when enterprises
use those machines in production.

The results reveal that the high concentration on line 45
degree  shows that  enterprises  in the North  Central  region
use relatively new and updated machines "regularly".

Figure 4. The technological level of the main production machinery in
the enterprise. Source: authors’ calculation.

Figure 5. Sensitivity of production technology of NC region manufac-
turing enterprises. Source: authors’ calculation.

In terms of the technology origin - the place where ma-
chinery and equipment are manufactured3, most North Cen-
tral enterprises use machinery and equipment manufactured
domestically or imported from China. In the period 2011-
2019, the proportion of enterprises using domestically man-
ufactured  machinery  decreased,  but  the  number  of  enter-
prises using machinery imported from China tended to in-
crease.  The rate of using machinery imported from devel-
oped countries with advanced technology is quite limited.

With close economic relations along with the popularity
of Japanese FDI enterprises in Vietnam, manufacturing en-
terprises in the North Central region import many machinery
and equipment from Japan Meanwhile, the proportion of im-
ported machinery from other high-tech countries such as the
US,  Western  Europe,  and  newly  industrialized  countries
(Korea, Taiwan, Hong Kong, Singapore –  NICs)  remains
quite  limited  -  less  than  10% (Figure 6). 

Figure 6. Main countries supplying manufacturing production
machinery. Source: authors’ calculation.

3) The innovation capacity of manufacturing 
enterprises

Innovation capacity is assessed through the proportion of
enterprises with R&D activities. Survey data show that, in
the period 2015-2019, the rate of enterprises with R&D ac-
tivities in the North Central region was 5.3%, that is, out of
100 enterprises of public policy in the region, only less than
6 enterprises  have  developed  R&D activities.  This  rate  is
lower than that of the national average of 6.9%. This shows
the limitation of the innovation capacity of enterprises in the
region (Figure 7).

In  terms  of  how  R&D  activities  are  carried  out,  local
manufacturing  enterprises  mainly  self-deploy  52.3%  or
combine  between  self-implementation  and  outsourcing,
which  accounts  for  43.5%,  hiring  other  organizations  to
carry out R&D activities under the enterprise's  order  take
place at a very limited rate - less than 10% (Figure 8).

Figure 7. Percentage of firms carrying out R&D in the North Central re-
gion, 2015-2019. Source: authors’ calculation.

Figure 8. R&D practices of manufacturing firms in North Central re-
gion, 2015-2019. Source: authors’ calculation.

Most manufacturing enterprises carry out R&D activities
for the purpose of improving the quality of existing products
and advancing production processes thereby enhance opera-
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tional efficiency. Expansion goals such as diversifying prod-
ucts, expanding into new fields, and changing to new busi-
ness activities are less concerned (Figure 9).

Figure 9. Main objectives of R&D activity, North Central region,
2015-2019. Source: authors’ calculation.

Regarding the budget for R&D, the survey results show
that most of the enterprises in the North Central region use
their own capital or loans. Meanwhile, on a national scale,
businesses can mobilize capital from other sources such as
support  from  the  national/regional  budget,  joint  ventures
with other organizations, and a number of other sources.

D. Some  issues  in  improving  technological capacity  
and innovation of public service enterprises in the North 
Central region

Technological  innovation  and  innovation  capacity  of
manufacturing  enterprises  in  the  North  Central  region  are
still limited, lagging much behind other regions:  manufac-
turing enterprises are mainly SMEs with limited resources
and limited access to capital to conduct technological inno-
vation. Technological innovation in enterprises is still mod-
est, does not have a  long-term vision of  technological inno-
vation  and  improvement  for  sustainable  development.

Research and  development (R&D) is  still only an addi-
tional  activity  in  enterprises  and  only  implements  some
asynchronous  stages.  There  are  very  few  enterprises  that
carry out R&D, even lacking R&D capacity.

The human resources of the current manufacturing enter-
prises are still weak, unable to meet the requirements of re-
ceiving new and modern technologies.

State policies have not encouraged enterprises to invest in
technology. Lack of a legal framework to encourage innova-
tion in enterprises. There is no mechanism to encourage the
use of the institute's workforce to participate in innovation,
improvement and technological development at enterprises.

The link between manufacturing enterprises and research
institutes - universities and state management agencies in in-
novation,  technology  transfer  and  development  remain
weak.

IV. CONCLUSION

With the above situation and problems,  in order  to im-
prove the technological capacity and innovation of the enter-
prises in the North Central region, attention should be paid
to:

(1) Attracting more large-scale investment projects in the
region. Currently, the majority of firms in the North Central
region are of micro and small scale, hence lack of resources
to update technology or to conduct R&D. In general, larger

firms will have more resources and more incentives to invest
in technology and innovation.  In order  to attract  large in-
vestors, the region should continue to invest more on infra-
structure, improving business environment, and more impor-
tantly to design a clear and specific strategy to attract invest-
ment. 

(2) As most enterprises in the region use their own capital
or credit  loans to update technologies or to innovate,  it  is
necessary to made available more sources of capital support
for firms. The national and local government should spend a
larger amount of public budget to support firms to innovate,
and more importantly, to make the budget more accessible
to firms. 

(3)  Other  sources  of  funding  for  R&D should  also  be
given priority: venture capital for innovative start-up, pub-
lic-private  partnership,  and university-enterprise  collabora-
tion. 
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