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Abstract

Foreign direct investment (FDI) is perhaps one of the most
ambiguous and the least understood concepts in international economics.
Common debate on FDI is confounded by several myths regarding its nature
and impact on capital accumulation, technological progress, industrialization
and growth in emerging and developing economies (Akylz, 2015). In this
circumstance, the purpose of this paper is to explore empirically the impact
of Foreign Direct Investment (FDI) on technological progress of Albanian
manufacturing industry sectors. We also investigate the effect of FDI on
domestic output, namely, whether there is evidence that the inflow of foreign
capital crowds out domestic output. Using panel data analysis the empirical
part of the paper finds indications that the introduction of FDI has a positive
effect on the output of domestic enterprises, that is, FDI has improved the
productivity and the technology upgrading of local enterprises.
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Introduction

The crucial role played by the technological progress in the economic
growth is now widely accepted (Romer, 1994). With the rapid expansion of
international trade and international capital flows in the global economy, the
effect of FDI on the host economy, particularly on technological progress,
has been of great interest to both academics and governments, and remains a
contentious issue. Many scholars have studied about FDI effect to host
country’s technological progress and they have generated mixed results.
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Some studies have found that FDI plays a positive impact for the host
country's technological progress, particularly in developing countries, in
which FDI has technological spillover effects (Aitken &Harrison, 1999; de
Mello, 1999). However, some scholars study does not support FDI
technology spillover effect (Damijan et al, 2001; Ewert, 2012; Feng, 2014).
Looking at a deeper level, some scholars believe that different countries have
different technological absorptive capacity; therefore FDI technology
spillover effect in various regions is different. From this point of view, the
research aims to ascertain the role of FDI to technological process in
Albania.

Data and Methodology

Analysis has been carried out using data which were obtained from
INSTAT and Bank of Albania. The data represent annual time series of
2010-2015 domestic manufacturing enterprises total capital (million USD),
domestic manufacturing enterprises output (million USD), domestic
manufacturing enterprises employee (persons number) and manufacturing
enterprises total capitals (million USD) on six sub-industries of Albanian
manufacturing (Food and related Producing; Cloth, shoes and related
manufacturing; Chemicals and related manufacturing; Minerals and metals
Manufacturing; Equipments and Other manufacturing).

In this study we use the panel data model to investigate about the role
of FDI in technological progress in Albania. Comparing with the traditional
analysis methods such as cross-sectional data and time-series data, the panel
data model, which combines these two models together, is one kind of
economical model that analyzes the relationship between variables and
predicts the trend by panel data analysis. This model can reflect the variation
of time and direction at the same time, and the characteristics in different
time and different unit. The panel data model is a comprehensive utilization
of the sample information, which makes the research more in-depth, while
reducing the impact of multicolinearity. Based on the panel data we chosen,
we use the software called Eviews5 and conduct the regression analysis by
the method of Generalized Least Squares (GLS).

Literature Review: FDI effects to local mechanism of technological
progress

More domestic and foreign scholars have analyzed foreign direct
investment (FDI) enterprises spillover effect on host country’s technology
and this research literature focuses on two aspects: first, if it exists FDI
spillover effects on the host country enterprises; second, which are local
technological factors impacting spillover effects of FDI. Researches made by
Caves (1974) on Australia, Globerman (1979) on Canada, and Flores Jr. And
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others (1999) on Portugal's manufacturing results show that foreign direct
investment has clearly spillovers effects on host economy’s industry.
However, Haddad and Harrsion (1993) Monaco, Aitken and Harrison (1999)
on Venezuela, and Haskel et al (2002) study of Britain's manufacturing
industry has reached opposite conclusion that foreign direct investment
doesn’t have spillover effects within the industry. Scholars on these different
studies conclusion say that foreign direct investment spillover effects within
the industry are not automatically generated; host country's environment and
the characteristics of different industries have an impact on the spillover
effect (Chen Taotao, 2003).

Specifically, what factors influence FDI impact on technology
spillover effect? Kokko (1994) study shows that in manufacturing sector in
Mexico labor productivity is determined by the two co-decision mechanism
of foreign and local enterprises and spillover effect in the industry is
generated according to the proportion of foreign investment rate. Perez
(1997) thinks that spillover effects of FDI are related to the technological gap
between foreign and domestic enterprises. When the level of technology gap
between them is at a certain range, FDI spillover effects increase as
technology gap increase within this certain range, local businesses have
some ability to learn and copy the foreign technology used; but beyond this
range because of the gap the local enterprises are unable to absorb foreign
advanced technology, so the spillover effects of FDI becomes very small,
and it may even have a negative impact, so it creates "development threshold
effect.” Kokko et al (1996) on Uruguay's research shows that compared with
the export-oriented foreign-funded enterprises, the host country market-
oriented foreign businesses have higher spillover effect on technology.
Except the ratio of FDI, other factor which influence the technology spillover
effect are existing technical level, type of foreign enterprises, economic
openness, basic infrastructure, existing local industrial structure and other
factors (He Jie, 2000).

In general, FDI technology spillover effects to local enterprises
mechanisms are summarized in the following four areas: demonstration and
imitation effects, competition effects, linkages effects between companies
and employees’ mobility effect.

Demonstration and imitation

During the process of FDI inflows to the host country, in general,
multinational corporations will enter the local market with more advanced
production equipment, new products and service models, as well as more
advanced technology into, but also may bring new management skills
during production process, also bringing new ideas to product marketing
process, and all these things make host country’s local companies to imitate
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and adapt these new things, so it brings more significant imitation and
copying effects.

When the FDI enterprises and the host of local enterprises compete
with each other, producing similar products or provide similar services in the
process, over time, local businesses tend to take similar production
technologies multinational corporations (Jenkins, 1990).

Competitive effect

In a market where trade barriers are still strong and foreign
investment companies enter host country, it will strengthen the market
competition in the market, foreign competition will force local firms to be
more effective in using existing technology and resources, or seek new and
more effective technologies to maintain its market share, so competition
promotes technological upgrading in local firms, it also increases the social
welfare level. FDI inflows to certain industries improve the efficiency of
resource allocation.

Effects of contacts between companies.

Contact between firms generate spillover effects of industrial chain
by the upstream and downstream relationship, which can be divided into the
forward linkage and backward linkage where forward linkage is a relation
between FDI enterprises and local enterprises, where local companies
provide services such as marketing, semi-finished products or components or
raw materials re-processing and other services for the foreign-funded
enterprises; backward linkage is relation between FDI enterprises and local
suppliers, which means that local enterprises provide raw materials for
products needed for the production of foreign-funded enterprises.

In a research made by Aitken and Harrison (1991) for spillover
effects of forward linkage relationships, FDI after flowing into local industry
chain, it provides a high level of related intermediate products, thus it
contributes to the local upstream and downstream enterprises to adopt more
advanced technology and equipment, in order to have higher levels of
productivity.

Therefore, foreign capital enterprises can lead host country enterprise
to improve through product quality and production efficiency and promote
transfer of relevant technology to local enterprises and the host country’s
R&D industry development. Transnational corporations in order to achieve
their high technical standards and ensure the quality of their products have
more stringent acceptance criteria for the raw materials or semi-finished
products and components, so local enterprises who cooperate with them have
to review their stringent supplier qualification, which promotes local

137



suppliers technological improvements and efficiency, and so, it improves the
technological level of the host country enterprises.

Labor Mobility effect

Transnational companies effect host country’s productivity not only
through the machinery, equipment, patents, foreign managers and technical
staff to their offices of technology transfer, but also by training local
employees employed by the local branch. Such training involves employees
at all levels, both the quality supervisor of simple production and the more
complex production quality, including senior technical experts and senior
management experts. They use different form and variety of training,
including on-site guidance, seminars, training assignment, even going to the
investor country to receive systematic education. These employees while
working in the foreign investor country accumulate a variety of relevant
skills and when these employees leave the multinational companies go and
work for local firms or start their own companies, so local companies also
will learn the various techniques and production technologies, so it will bring
technology spillover effect (Han Gang, 2007).

Data Analysis

The variables used in this empirical analysis are as follows:

(A) The total output of domestic enterprises [Yd]: industry funded
domestic enterprises industrial output value (current prices) minus industry-
funded foreign enterprises gross industrial output value (current prices).

(B) The capital stock of domestic enterprises [Kd]: the total assets of
industrial enterprises within the industry (current prices) minus the total
assets of foreign enterprises within the industry (current prices).

(C) The amount of labor in domestic enterprises [Ld]: the number of
manufacturing enterprises workers in Albania, namely, the number of
domestic manufacturing enterprises workforce.

(D) The number of foreign capital [Kf]: the total assets of foreign
enterprises within the industry (current prices).

The quantitative analysis data sources are coming from data provided
by INSTAT and Bank of Albania database from 2010 to 2015.

In order to find a better Panel Data, we have conducted a covariance
analysis test by using the related data. The test mainly focuses on two
hypotheses:

Hi s ai=aj, Bi=fi; H2 : pi=hjo
The test conducted by two F-statistics, the statistics for H is:
_ (83 =S)/[(N -k +1)]
C O SYINT k-] CF[IN-Dk D), NT —k=D] (g 9y
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And the statistics for Hy is:
£ _ (S =S))/[(N —2)K]

© SN —k-1)] L F[(N -2k N(T -k-1)] (12)

S1, S2, S3 in F-statistics represents the residual sum of squares
estimated separately by coefficient model, variable intercept model and
constant coefficient model without individual influence; N shows the number
of sample cross-section unit; T means the sequential phases and k is the
number of explanatory variables.

If the value of F1 is less than the corresponding critical value of F
distribution under the given confidence level, then H1 is accepted, that the
sample data are consistent with the constant coefficient model without
individual impact, there’s no need to continue to test. Otherwise continue to
test H2. If the value of F2 is less than the corresponding critical value of F
distribution under the given confidence level, then H2 is accepted, that the
sample data are consistent with the variable intercept model. Otherwise,
think the sample data are consistent with the coefficient model.

The result of sample data test is showed in tab.1.

Since F1=1.9082<F(0.05)(20,12)=2.54 we accept that the Panel Data
model is consistent with the constant coefficient model without individual
impact.

Tab.1 The result of covariance analysis and test

S1 S2 S3 F1
24135 8.5179 10.0893 1.9082

EVIWS results

Based on the analysis as above, we give the Panel Data model of
testing the spillover effects of FDI enterprises on Albania manufacturing
industry is as follows:

LnYygy =C+alnKyq o + pLnbyq o + ANK G + 1, (1.3)

i=1,2,...,6; presents the cross-section unit of sub-sectors in
manufacturing industry.

Based on the panel data we chosen, run the software called Eviews5,
conduct the regression analysis by the method of Generalized Least Squares
(GLS), the result are showed in tab.2.

Tab.2 The regression analysis result of the spillover effects of FDI enterprises on
Albania manufacturing industry

Panel Data
Parameter Standard T statistics Associated
estimates error probability
C 0.7608 0.3152 2.4137 0.0132
A 0.4162 0.1274 3.2669 0.0000
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B 0.4591 0.1521 3.0184 0.0000
r 0.0827 0.0307 2.6938 0.0000
R-squared 0.9246 F-statistic 73465.27
Adjusted R- 0.9005 Durbin-Watson stat 1.92
squared

EVIWS results

From tab.2, the Panel Data got a very well overall goodness of fit,
and each variable coefficient estimates has already pass the t-test, it
suggested that the model can reflect the spillover effects of FDI enterprises
on all of Albania manufacturing industry sectors. From 2010 to 2015, the
technology spillover effect of FDI on the manufacturing industry of Albania
is, if the accumulation of capital of foreign invested enterprises increased by
1%, it can drive to an output growth by 0.082% in domestic enterprises in
Albania’s manufacturing industry. It indicates that the introduction of FDI
has a positive effect on the output of domestic enterprises, that is, FDI has
improved the productivity and the technology upgrading of local enterprises.

Conclusion

With the rapid expansion of international trade and international
capital flows in the global economy, the effect of FDI on the host economy,
particularly on technological progress, has been of great interest to both
academics and governments, and remains a contentious issue. More domestic
and foreign scholars have analyzed foreign direct investment (FDI)
enterprises spillover effect on host country’s technology. Looking at a deeper
level, some scholars believe that different countries have different
technological absorptive capacity; therefore FDI technology spillover effect
in various regions is different. From this point of view, the research aims to
ascertain the role of FDI to technological process in Albania. In general, FDI
technology spillover effects to local enterprises mechanisms are summarized
in the following four areas: demonstration and imitation effects, competition
effects, linkages effects between companies and employees’ mobility effect.
Referring to the panel data analysis we used in this study concluded these
findings: (1) From 2010 to 2015, the technology spillover effect of FDI on
the manufacturing industry of Albania is, if the accumulation of capital of
foreign invested enterprises increased by 1%, it can drive to an output
growth by 0.082% in domestic enterprises in Albania’s manufacturing
industry. (2) It indicates that the introduction of FDI has a positive effect on
the output of domestic enterprises, that is, FDI has improved the productivity
and the technology upgrading of local enterprises.
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Tab.1 Total assets of industrial enterprises within the industry
A B G D E 5 G
total assets of industrial enterprises within the industry

2010 2011 2012 2013 2014 2015

food and related producing 1752 2165 M6 3673 3916 4017
cloth,shoes and related manufacturing 2655 3602 4996 h522 6746 685.2
chemicals and related manufacturing 101.2 164.4 104.2 2216 2167 2908
minerals and metals manifacturing 1123 126.2 2232 2515 314 3264
equipments 326 478 65.6 794 98.3 102.9

other manufacturing 72 106 1415 146.7 1732 181.3

Source: CEIC, Bank of Albania

_Tab.2 Capital stock of domestic enterprises

A H | J K L M

capital stock of domestic enterprises

2010 2011 2012 2013 2014 2015

food and related producing 141 198.2 2718 3206 3655 3923
cloth,shoes and related manufacturing 2271 3114 436 5096 610 6678
chemicals and related manufacturing 86.3 1502 1814 2107 2343 256.7
minerals and metals manifacturing 98.4 1046 1917 2358 2606 3067
equipments 234 38.95 542 53.6 89.4 95.8

other manufacturing 60 914 1238 1306 165.8 1724

Source: CEIC, Bank of Albania

Tab.3 Number of domestic manufacturing enterprises workforce

A N 0 P Q R S
number of domestic manufacturing enterprises workforce

2010 2011 2012 2013 2014 2015
food and related producing 11286 14894 18675 21972 24293 25678
cloth,shoes and related manufacturing 19678 25239 30892 35659 37561 36243
chemicals and related manufacturing 7239 9156 11765 13231 15123 15340
minerals and metals manifacturing 11253 12845 13525 14562 16693 17256
equipments 3576 4943 5221 6700 6927 7102
other manufacturing 8165 10673 12675 14293 15752 17050
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Tab.4 Total assets of foreign enterprises within the industry

T

. 1
A i U v W X Y
total assets of foreign enterprises within the industry
2010 2011 2012 2013 2014 2015
food and related producing 50 608 88.3 885 M2 1459
cloth,shoes and related manufacturing 104.8 136.5 190.2 215 2359 236.3
chemicals and related manufacturing 309 408 334 33 374 KTR
minerals and metals manifacturing 432 607 70 656 815 852
equipments 98 16 178 205 196 244
other manufacturing 48 606 778 07 66 751

Source: CEIC, Bank of Albania

Source: CEIC, Bank of Albania

Data Panel on six sub-industries of Albanian manufacturing

Domestic manufacturing enterprises total . . .
. Domestic manufacturing enterprises
_capital output (million USD)

Six sub- 2 2 n;“m UoS 2 0 2 2 2 2 0 0 2
ndustries 0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 0 1 2 3 4 5
1 2 3 3 3 4 1 2 3 3 3
Food and 7 1 1 6 9 0 1 9 7 2 6 9
related 5 6 1 7 1 1 4 8 1 0 5 2
Producing . . . . . . 1 . . . . .
2 5 6 3 6 7 2 8 6 5 3
2 3 4 5 6 6 2 3 5 6
C"’tghgh"es 6 6 9 5 7 8 2 1 4 0 6 6
5 0 9 2 4 5 7 1 3 9 1 7

related ) 6 0
manufacturing 5 5 6 2 6 5 1 4 6 8
1 1 1 2 2 2 8 1 1 2 2 2
Chemicals and 0 6 9 2 7 9 6 5 8 1 3 5
related 1 4 4 1 6 0 0 1 0 4 6
manufacturing . . . . . . 3 . . . . .
2 4 2 6 7 8 2 4 7 3 7
1 1 2 2 3 3 9 1 1 2 2 3
Minerals and 1 2 2 5 1 2 8 0 9 3 8 0
metals 2 6 3 1 1 6 4 1 5 0 6
Manufacturing . . 4 . . . . .
3 2 2 5 4 4 6 7 8 6 7
I N T P N T R R S
. 2 7 5 9 8 3 8 4 3 9 5

Equipments 2
6 8 6 4 3 9 4 5 2 6 4 8
1 1 1 1 9 1 1 1 1
1 4 4 7 8 2 3 6 7
Other o1 e st 8 Y 3 o 5 |2
manufacturing 2 6 0 .

5 7 2 3 4 8 6 8 4

143




Domestic manufacturing enterprises
employee

Manufacturing enterprises total capitals

Six sub- (Persons number) (million USD)
industries 2 2 2 0 0 2 2 2 2 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 0 1 2 3 4 5
1 1 1 2 2 2 6 8 8 1 1
Food and 1 4 8 1 4 5 5 0 8 8 1 4
related 2 8 6 9 2 6 0 1 5
Producing 8 9 7 7 9 7 8 3 5 . .
6 4 5 2 3 8 2 9
1 2 3 3 3 3 1 1 1 2 2
Cloth, shoes 9 5 0 5 7 8 0 3 9 2 3 3
and related 6 2 8 6 5 2 4 6 0 1 5 6
manufacturing 7 3 9 5 6 4 . 5 .
8 9 2 9 1 3 8 5 2 9 3
1 1 1 1
Chemicals and ! 9 1 3 5 5 3 4 3 8
related 2 1 7 2 1 3 0 0 8 3 ! !
manufacturing g 2 6 3 2 4 9 8 4 3 4 1
5 1 3 0
1 1 1 1 1 1
Minerals and 1 2 3 4 6 7 g g 7 g ? g
metals 2 8 5 5 8 2 0
manufacturing 5 4 2 6 9 5 3 .
3 5 5 |2 s s 2 [ A
3 4 5 6 6 7 9 1 2 1 2
Equipments 5 9 2 7 9 1 _ 1 7 0 9 4
7 4 2 0 2 0 8 6 . .
6 3 1 0 7 2 8 5 6 4
s |5 EEE LBk Ll
Other 1 6 6 2 7 0 4 0 7 0 6 5
manufacturing 6 8 . 6
- A A D S 6 8 |7 1
3 5 3 2 0
*Calculated by authors
Tab.5 Panel data results
Parameter Standard T MAssociated
estimation error statistic s probability
Lo O_7Fae0s 03152 2 4137 o011 32
or O 4162 O_127< 3 2669 [aWeTelala]
F&] O_ 4591 o 1521 3 0184 [aWeTelala]
W O.O827T O_0O307F Z2 5938 [aWeTalala]
R-=squared O 9245 F-statistic T3IA455 27T
Adjusted R O 9005 Durbin-wWwWatson stat 1.92
scuared

Source: Calculated by authors using EVIEWS
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