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Abstract

This paper empirically investigates the impact of IT facilities and development
investments on labor productivity to test the “productivity paradox”, the interaction
effects of firm-level contextual factors on this relationship, and the determinants of
productivity for Vietnamese enterprises. In contrast to most of the existing literature
that mainly consider patents or R&D in the relationship with firm productivity, this
study investigates actual investments in two main areas: (i) Information technology
facilities; (ii) development investment capital. The balanced panel dataset, which
corresponds to a strong process of integration and globalization in Vietnam during
the period 2001-2005, is investigated separately for the manufacturing and commer-
cial-service sectors as well as the whole economy for comparison. Applying the fixed
and random effects models, my findings imply that the “productivity paradox” does
not occur for R&D for all firms, for computerization for manufacturing firms, for
LAN connection and Internet situation for the commercial firms. In addition, the
effects of IT facilities and development investments on labor productivity significant-
ly depend on contextual moderating factors.
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1. Introduction
Increasing productivity plays an extremely

important role in a firm’s business strategy as
well as economic growth. From a microeco-
nomic perspective, an increase in productivity
is deemed to improve profitability (Ghosal and
Nair-Reichert, 2009). From a macroeconomic
perspective, firms with higher productivity
contribute more to GDP and improve econom-
ic growth. In advanced economies, the growth
of productivity depends on technological inno-
vation (Brynjolfsson and Hitt, 2003).
Furthermore, information technology (IT) has
its greatest impact on productivity (Malone et
al., 1989; Gurbaxani and Whang, 1991;
Bresnahan, 1997). This category of invest-
ments has impacts that are distinctly different
from those of other categories. Not only can IT
be used directly as an important production
technology to improve significantly labor pro-
ductivity, but it is also employed as an efficient
technology for coordination to improve infor-
mation-processing capability (Malone et al.
1989; Dedrick et al., 2003; Kobelsky et al.,
2008). However, there is a controversy of the
relationship between IT and productivity,
which is of interest not only for businessmen
but also policy makers.

In 1993, Brynjolfsson introduced the “pro-
ductivity paradox” based on the evidence of
“the sharp drop in productivity” that “roughly
coincided with the rapid increase in the use of
IT” in the US economy1. A great number of
researchers found no relationship between IT
and productivity (Loveman, 1994;
Strassmann, 1997; Menon and Lee, 2000; Hu
and Quan, 2005). However, mixed results are
also found in many papers (Weill, 1992;
Mahmood and Mann, 1993; Hitt and
Brynjolfsson, 1996; Prattipati and Mensah,
1997; Devaraj and Kohli, 2000; Osei-Bryson
and Ko, 2004; Sriram and Stump, 2004).

Furthermore, technological innovation has
recently been considered an accelerator for
firm productivity by numerous other studies
(Brynjolfsson and Hitt, 1995; Menon and Lee,
2000; Kudyba and Diwan, 2002a, 2002b;
Kudyba and Vitaliano, 2003; Hu and Quan,
2005; Lee and Kim, 2006). While most of
these studies focus on the case of developed
countries, few papers investigate the case of
developing countries, and most of those have
presented mixed findings (Tam, 1998; Teo and
Wong, 1998; Huang et al., 2006). Therefore,
there is a recent call for further investigations
of the “productivity paradox” for the case of
developing countries.

Vietnam offers an appropriate laboratory
among developing countries to investigate the
“productivity paradox” and examine determi-
nants of firm productivity. As a typical devel-
oping country in Asia, Vietnam has imple-
mented an economic transition from the cen-
trally planned economy to the market-oriented
one. During this period, Vietnam has experi-
enced tremendous changes in economic struc-
ture which have enhanced the growth of enter-
prises (Baughn et al., 2004), and international
integration, such as joining the WTO in 2006.
While Asia has recently become one of the
world’s three major economic centers,
Vietnam has been considered one of the most
prosperous and successful developing coun-
tries in Asia, with the growth rate of real GDP
by 7.4% p.a. over the 1990s (Oostendorp et al.,
2009), and by 7.6% p.a. during the period
2000-2007 (GSO, 2009). Recently, many
domestic enterprises have actively accelerated
the application of technology, investment in
research and development, computerized busi-
ness and production processes, renovate equip-
ment and construction, and improve labor
skills and qualifications. As the result, labor
productivity growth in Vietnam has been so
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outstanding that it was higher than other
ASEAN countries during the period 2000-
20082. However, labour productivity in
absolute terms is still low, even ranking second
lowest among ASEAN countries in 2008, thus
making it “one of the biggest challenges in the
labour market in Viet Nam” 3.

Therefore, this paper aims to test the “pro-
ductivity paradox”, investigates determinants
of firm productivity, and evaluates interaction
effects of firm-level contextual factors on the
relationship between IT facilities/development
investments and firm productivity for the case
of firms in a developing country, namely
Vietnam. The study focuses on: (i) whether the
“productivity paradox” exists; (ii) whether
there are interaction effects of firm-level con-
textual factors on the relationship between IT
facilities/development investments and pro-
ductivity; (iii) whether this relationship is con-
sistent among firms from different sectors.

The paper presents several contributions. In
contrast to most of the existing literature that
mainly consider patents or R&D in the rela-
tionship with firm productivity4, the study
investigates actual investments in two main
areas: (i) Information technology facilities,
including computer, internet access, and LAN
connection; (ii) development investments,
classified as investment portfolios, including
investments for equipment and machinery;
construction; and research and development.
In addition, the study attempts to bridge the
gap of the recent research on the mechanism
by which IT investments pay off in higher pro-
ductivity (Dedrick et al., 2003). The study
explores contextual variables to identify this
mechanism. Moreover, the employed data cov-
ers multi-sector and multi-size, which will
help to close the gap in recent research that
mainly focuses on single sectors and large
firms (Dedrick et al., 2003). Furthermore, the

data covers the period 2001-2005, an episode
of strong integration and globalization
processes in Vietnam. In addition, the paper
employs fixed and random effects models to
take into account the individual and time
effects.

The rest of the paper is organized as fol-
lows. Section 2 is devoted to an overview of
the literature and research hypotheses. The
next section briefly describes the methodology
employed including model, variables, and
data. Section 4 presents the empirical results
and analysis. The final section concludes and
points out some policy implications.
2. Literature review and research

hypotheses
In broad definition, IT investments include

“investments in both computers and telecom-
munications and in related hardware, software,
and services”5. IT investments are distinct
from other genres of investments in their dual
roles in a firm, that is, on one hand, similar to
other kinds of capital, IT investments can
directly support productivity in the role of a
production technology (Dedrick et al., 2003).
On the other hand, IT investments have their
distinct impact in the role as an efficient tech-
nology for coordination (Malone et al., 1989;
Dedrick et al., 2003; Kobelsky et al., 2008).

However, based on the evidence of “the
sharp drop in productivity” that “roughly coin-
cided with the rapid increase in the use of IT”6
in the US, Brynjolfsson introduced the “pro-
ductivity paradox” in 1993. Based on main
findings, the literature on this issue could be
divided into two stages7. The first part of
research, from the mid 1980s to the mid 1990s,
has findings consistent with the “productivity
paradox”, i.e. mainly negative or insignificant
impacts of IT investments on productivity. The
second one gradually refutes this paradox by
presenting positive effects of IT investments
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on productivity, from the mid 1990s till now.
In the first period, most papers found no

positive and significant effect of IT invest-
ments on productivity at the firm or industrial
levels or the whole economy (Roach, 1987,
1989; Strassmann, 1990). In 1992, for
instance, Weill found no relationship between
the investments in informational and strategic
information system (IS) and business produc-
tivity in valve manufacturing firms. Similarly,
Loveman (1994) investigated the benefits gen-
erated by IT investments in manufacturing
firms between 1978 and 1984 and did not find
any evidence of a positive association of IT
investments with firm output.

Later empirical studies provide strong evi-
dence of a positive correlation between IT
investments and firm productivity.
Brynjolfsson and Hitt (1995, 1996), and
Lichtenberg (1995) employed production-
function estimates and indicated that output
elasticity for computers significantly exceeded
its capital cost. Furthermore, Hu and Plant
(2001) showed that IT investments in the pre-
ceding years increased firm productivity in
subsequent years. Similarly, Brynjolfsson and
Hitt (2003) concluded that computerization
improved productivity and output growth. Ko
et al. (2008) employed MARS techniques, and
found that IT stock was the most crucial deter-
minant of productivity. In addition, Lee and
Kim (2006) concluded that IT investments had
a positive impact on a firm’s financial per-
formance. In 2008, Kobelsky et al. studied IT
spending from 1992–1997 to examine causali-
ty between IT investments and the earning
volatility in the future. He found that this
causality was highly contingent upon some
firm level contextual factors, including sales
growth, unrelated diversification, and size.
Ghosal and Nair-Reichert, (2009) evaluated
the role of investments in innovation and mod-

ernization on firm productivity. They conclud-
ed that firms that invested more in moderniza-
tion achieved higher productivity; and invest-
ment transactions in digital monitoring and
information technology devices particularly
improved productivity.

An explanation for those contradictory find-
ings in the two periods may result from IT
investments’ dual role (Dedrick et al., 2003).
IT investments can enhance the capability of
processing information, enabling firms to
respond more quickly and efficiently to con-
textual uncertainty, and reducing volatility in
productivity, however, IT investments have a
significant risk of implementation, increasing
the volatility (Kobelsky et al., 2008).
Therefore, how the effect of IT investments on
productivity changes after controlling contex-
tual moderating effects8 is one of the central
questions of the recent productivity study.
Besides, most studies only focus on developed
countries, on the impacts of R&D and patents,
and apply a simple method like OLS regres-
sion to examine the “productivity paradox”.
Another common shortcoming of most studies
is that they are not often confined to the reform
era, thereby considerably delimiting the empir-
ical appeal of reform (Ghosh, 2009).
Especially, no research has hitherto provided
an analysis with comprehensive contextual
variables at the firm level that would allow us
to understand the mechanism by which firms
can benefit from IT investments. Thus, recent
studies attempt to cover those issues via exam-
ining below hypotheses:

Hypothesis 1: The “productivity paradox”
does not occur, that is, IT facilities and devel-
opment investments have positive effects on
firm productivity.

Hypothesis 2: Favorable firm attributes and
globalization factors improve productivity and
the relationship between IT facilities - devel-
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opment investments and productivity.
Hypothesis 3: The relationship between IT

facilities - development investments and pro-
ductivity is moderated by different economic
contexts9.

Hypothesis 4: This relation is not consistent
among different sectors.

Focusing on the relationship between IT
facilities/development investments and pro-
ductivity, the research with the most important
contributions conducted in the last two
decades states that numerous empirical studies
have examined the relationship between IT
investments and firm productivi-
ty/performance at different methodologies, at
various level of analysis, at a range of depend-
ent variables, at more and more comprehen-
sive independent variables, and under diversi-
fied contexts. In general, they found a signifi-
cant effect of IT on productivity only in devel-
oped countries, not in developing countries.
The reason may be that developing countries
with higher capital costs and lower unit costs
of labor face more difficulties for capital-labor
substitutions (Dedrick et al., 2003).
3. Methodology
3.1. Research model
Fixed and random effects models are

applied separately for different groups of inde-
pendent variables, including IT facilities,
development investments, firms’ attributes,
economic environment, and contextual vari-
ables.

Following Brynjolfsson and Hitt (1996), the
regressions without contextual moderators are
firstly estimated to evaluate whether the direct
effects of IT facilities/development invest-
ments on productivity are similar to the prior
findings (Dewan et al., 2007; Kothari et al.,
2002; Kobelsky et al., 2008). The standard
regression model for examining the “produc-

tivity paradox” can be formulated as follows:
(III-1)

Where LPit is labor productivity of firm i at
time t. αi and δt represent individual and time
effects, respectively. ITit denotes group of IT
facility variables of firm i at time t, including
the number computer per employee (Coit),
internet access (Init) and LAN connection
(Lait). My first hypothesis is that IT facilities
and development investments have positive
effects on firm productivity which means that
β1 has a positive value (β1>0). εit is a random
disturbance and is assumed to be normal, inde-
pendent and identically distributed (IID) with
E(εit )= 0 and

To answer the second hypothesis, “favor-
able firm attributes and globalization factors
improve productivity and the relationship
between IT facilities - development investment
and productivity”, variables of internal-firm
factors (firm’s attributes) and external-firm
factors (globalization variables) are inserted:

(III-2)
In (III-2), Atit represents firm attributes,

such as capital intensity, total assets, total fixed
assets and long-term investments, labor quali-
ty and leverage. Gloit illustrates macroeco-
nomic/globalization factors, including market
size and trade growth.

Following Kobelsky et al. (2008), the third
hypothesis, the relationship between IT facili-
ties and firm productivity is moderated by dif-
ferent economic contexts is examined.
Similarly to Kobelsky et al. (2008), this study
also focuses on firm-level moderating effects.
Thus contextual moderator factors are inserted
in the model, yielding the following formula:

(III-3)
Function (III-3) answers the central ques-

tion that how the effect of IT facilities on pro-
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ductivity changes after controlling contextual
moderating effects. The multiplicative term,
Coit * Moit , is said to encompass the interac-
tion effect, or presence of a moderated rela-
tionship (Jaccard et al., 2003). Moit includes
firm attributes, LAN connection, and internet
access. To evaluate moderating relationships,
firstly, the paper follows Kobelsky et al.
(2008) to investigate firm attributes, including
capital intensity, firm size, and labour quality.
Secondly, the paper attempts two IT facilities,
the internet access and LAN connection,
because these factors have intimate relation-
ships with computers. These factors could not
function without computers and represent the
level and scale of accessing IT. Furthermore,
these factors measure the extent level to which
firms have been made IT available to their
managers and employees. The value of β4
indicates how the relationship between labor
productivity and IT facilities varies across dif-
ferent economic contexts.

Similarly, the above steps are applied for
variables of development investments, includ-
ing total development investments; investment
portfolios, including investments for equip-
ment and machinery; construction; and
research and development as follows:

(III-4)
Where DIit is the group of development

investment variables of firm i at time t, includ-
ing total development investments (Toit),
R&D investment rate (RDit), Equipment
investment rate (Eqit), Construction rate
(Csit).

Finally, formulas (III-3) and (III-4) are
applied separately for two main sectors in the
economy, the manufacturing and the commer-
cial-service sectors, to test the final hypothesis
as well as to facilitate the comparison with
other studies’ results.

3.2. Variables
In this study, dependent variable is labor

productivity which is measured by total sales
divided by the number of employees.
Compared with multifactor productivity, this
measurement is more advantageous in terms of
comparability, that is, it scales the outputs of
firms in all industries to the comparable one;
and in terms of more sensitive response to any
change of IT investments (Triplett, 1999). It is
the reason why many IT investment studies
have used this definition (Kraemer and
Dedrick, 1994; Doms et al., 2003; Hu an Quan,
2005; Aral and Brynjolfsson, 2006).
Regarding independent variables, they are the-
oretically driven, see Table III.2.

This study employs the IT concept concern-
ing technology facilities, namely computer,
internet access, and LAN connection. The first
facility, computer, is “best described as a gen-
eral-purpose technology”10. The second facil-
ity, internet access, is one of the most effective
ways to communicate, update, collect, and
exchange information all over the world. The
third facility, LAN connection, helps to
exchange powerful information within local
areas/company. While the number of comput-
ers per employee measures the coverage of
which users can access to IT, the internet
access and LAN connection represents the
level and scale of accessing IT and estimates
the level to which a firm make IT available.

Moreover, in contrast to most of the existing
literature that mainly consider patents or R&D
in the relationship with firm productivity11,
this study employs the actual development
investment portfolios, including investments
for research and development (R&D); equip-
ment and machinery; and construction. R&D
investment has been considered a key measure
of the current condition of technical knowl-
edge of firms (Griliches, 1979). The higher
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Table III.2: Variables

Journal of Economics and Development                                43                                                 Vol. 13, No.3, December 2011



level of R&D a firm invests in, the more inno-
vative and efficient it is expected. This paper
will focus on whether innovative activity – in
the sense of more R&D investment–delivers
gains in productivity. In this paper, expenses
for R&D are used to conduct mainly scientific
and technological research, and technical and
innovation programs. Expenses for equipment
and machinery are spent mainly on purchas-
ing, operating, and repairing technological
equipment and machinery. Expenses for basic
construction are invested mainly for designing
and building projects.

In terms of a firm’s attributes, the study
employs some crucial internal factors on
which the firm depends for survival. Because
this study employs labor productivity (the total
sales divided by total labor) as a proxy of firm
performance, capital intensity (the ratio of cap-
ital to labor), is considered an important con-
trol variable12. Besides, labor quality is also a
considered independent variable because it is a
key determinant of international differences in

productivity (Mitchell, 1968). Furthermore,
under the process of trade liberalization,
Vietnamese enterprises seriously require
skilled labor. Following Wakelin (1998), the
study uses average wage, the total earnings of
employees per number of employees, to cap-
ture the labor quality. Furthermore, firm size
may moderate the effect of IT/development
investments on productivity. Besides, the
increasing competition under the process of
trade liberalization may cause a financial risk
which leads to an adjustment of financial
structure. In this study, leverage as a proxy for
the financial risk is measured by the book val-
ues of total liabilities divided by total assets.

In addition, in the present study, the global-
ization effects on an economy are expressed
mainly by trade growth of the whole economy
and competition levels. In this paper, the com-
petition level is measured by the number of
enterprises in each industry. All financial vari-
ables are deflated by the annual consumer

Table III.3: Descriptive Statistics
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Table III.4: Effects of IT Facilities on Productivity
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price index (CPI). Variables including labor
quality, labor productivity, total assets, total
fixed assets & long-term investment, capital
intensity, market size are expressed in loga-
rithm form.
3.3. Data
The panel firm-level data employed in this

paper are extracted from the National census
of enterprises in Vietnam during the period
2001-2005. This census is conducted by the
Vietnam Government Statistics Organization.
It investigates all enterprises, namely State
owner Enterprises, joint stock companies, pri-
vate enterprises, co-operatives, limited liabili-
ty companies, partnerships, and foreign-
invested enterprises. These enterprises operate
throughout the country in all sectors of the
national economy. For the purpose of empiri-
cal research, cleaning procedures are followed.
Observations with either non-positive or miss-
ing values for the variables employed (number
of employees, earning, sales, total assets, fixed
assets, and liabilities) are excluded. Besides,
the data is limited to surviving enterprises to
pave the way for analysis of the persistence of

productivity during the observed time. Finally,
the used dataset is a balanced panel data with
15,140 observations of 3,028 firms with
descriptive statistics in Table III.3.
4. Empirical results and discussion
This section applies the fixed and random

effects models for simple and multiple regres-
sions for Vietnamese enterprises. The esti-
mates are displayed from the simple model to
the multiple ones by inserting stepwise groups
of variables to evaluate the change of factor
effects in various economic contexts. The out-
put is presented separately for IT facilities and
development investments, the manufacturing
and commercial-service sectors, to facilitate
comparisons with each other.
4.1. Relationship between IT facilities and

labor productivity
This section focuses on empirical results of

the relationship between labor productivity
and IT facilities (see Table III.4). Model (1)
presents the effects of IT facilities on produc-
tivity without other considering other effecting
elements. Inserting more effects of firm’s
attributes, model (2) evaluates how the rela-

Note: Standard errors are in parentheses. (*), (**), and (***) denote statistical significance at least at
the 10%, 5%, and 1% levels, respectively. (x), (xx) denote Total assets per employee, Total fixed assets &
long-term investment, respectively. Model (1) presents effects of IT facilities on Productivity without
other factors’ effect. Model (2) evaluates how the relationship between IT facilities and Productivity
changes under effect of firm’s attributes. Model (3) investigates how this relationship changes under effect
of Globalization factors. Final model illustrates how contextual factors moderate this relationship.
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tionship between IT facilities and productivity
changes. Model (3) investigates how this rela-
tionship changes under the effects of global-
ization factors. The final model illustrates how
contextual factors moderate this relationship.

In Table III.4, generally, all IT facilities
have positive affects on labor productivity,
thus this supports the first hypothesis. Their
strongest effects are expressed in model (1).
These effects gradually decrease in models (2-
3) under the circumstances of a firm’s features
and globalization factors, even effect of LAN
connection turns to be insignificant in model
(3). Particularly prominent is the role of the
computer in increasing productivity. In all
models, the coefficients of Com are significant
positive and strongest compared with other IT
facilities. In the model 4, in combination with
all other factors, the coefficient reaches the
value of 0.3678, the second highest compared
with other effects in this model (the strongest
effect, with value of 0.3871, belongs to labor
quality). In other words, among various signif-
icant factors, using computers contributes to
productivity.

The models (2-3) give the answer for the
second hypothesis13. In the context of main
firm’s attributes, all IT facilities’ effects on
labor productivity decrease. In other words,
this evidence does not support the second
hypothesis. However, all IT facilities’ effects
are still significant and positive. Similarly to
computers, capital intensity, total assets, labor
quality, and leverage significantly improve
productivity. However, in the context of glob-
alization, in model (3), LAN connection’s
effect on productivity turns to be insignificant.
The reason may be that the LAN connection
only functions within the local area/company,
while globalization requires no limit in
exchanging information, thus its contribution

it becomes insignificant. Besides, there is dif-
ference of productivity among various sectors,
that is, productivity seems generally higher in
the commercial sector compared with that of
the manufacturing one. It may result from the
fact that total sales in the commercial sector
are normally higher than that in the manufac-
turing one, while productivity in this paper is
measured by total sales divided by the number
of employees.

With respect to the third hypothesis that the
relationship between IT facilities and produc-
tivity is moderated by different economic con-
texts, model (4) provides evidence to support
it. In this model, all IT facilities’ effects are
significant and positive and seem higher com-
pared with those in models (2-3). In model 4,
other firm’s attributes retain their significant
signs and strength compared with those in the
previous models. Besides, all contextual fac-
tors are significant, indicating the third
hypothesis is valid. In addition, most modera-
tor variables have significant and negative
impact on the relationship of IT facilities on
labor productivity, except fixed assets and
long-term investments. Generally, it implies
that these variables reduce the effects of IT
facilities on productivity. More computers
connected in a LAN system do not seem to
increase labor productivity. While total assets
have negative moderating effects, fixed assets
and long-term investments have positive ones,
it could be explained that the negative moder-
ating impact may result from short-term
investments.

In short, IT facilities’ impacts on productiv-
ity are sensitive in relation to different con-
texts. However, it still opposes evidence for
the productivity paradox for Vietnamese enter-
prises. Similarly in computerization, total
assets per employee and labor quality are con-
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Table III.5: Effects of Development Investments on Productivity
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sidered important determinants of productivi-
ty.
4.2. Relationship between development

investments and labor productivity
In attempt to avoid the mis-measurement of

IT as mentioned by Brynjolfsson (1993)14, the
study replicates the above empirical analysis
for development investments, including
investment for R&D; equipment and machin-
ery; and construction. In other words, this sec-
tion presents the impact of development
investments on labor productivity. In Table
III.5, model (1) presents the effects of develop-
ment investments on productivity without
other factors’ effect. Model (2) evaluates how
the relationship between development invest-
ments and productivity changes under the
effects of firm’s attributes. Model (3) investi-
gates how this relationship changes under the
effects of globalization factors. The final
model illustrates how contextual factors mod-
erate this relationship.

Table III.5 shows that, in general, a firm

with higher total development investments,
especially with higher share of R&D invest-
ment, will have higher labor productivity.
While equipment investment rates have nega-
tive effects (models 2-4), construction invest-
ment rates have insignificant and positive
effects on labor productivity (models 3-4). It
implies that to improve labor productivity, a
firm should invest more in R&D rather than in
other kinds of development investments. The
effect of the share of R&D investment on labor
productivity is significantly stronger than that
of other shares of development investment
portfolios. Therefore, the first hypothesis is
only supported by the results of total develop-
ment investments and R&D investment rate.

However, the models (2-3) imply that under
the effects of a firm’s attributes and globaliza-
tion factors, the positive effects of develop-
ment investments decrease, which is opposite
to the second hypothesis. In model 2, while
positive coefficient of total development
investments turns to be insignificant, the nega-
tive effect of equipment investment rate

Note: Standard errors are in parentheses. (*), (**), and (***) denote statistical significance at least at
the 10%, 5%, and 1% levels, respectively. (x), (xx) denote Total assets per employee, Total fixed assets &
long-term investment, respectively. Model (1) presents effects of development investments on
Productivity without other factors’ effect. Model (2) evaluates how the relationship between development
investments and Productivity changes under effect of firm’s attributes. Model (3) investigates how this
relationship changes under effect of Globalization factors. Final model illustrates how contextual factors
moderate this relationship.
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becomes stronger. In addition, productivities
are different among various sectors, in the
details, productivity is generally higher in the
commercial sector compared with that in man-
ufacturing. Besides, a firm’s attributes have
similar effects on labor productivity to those in
the previous section. In model 3, under the
effects of globalization factors, the effects of
development portfolios fluctuate slightly. The
effect of total development investments
increases but the effect of R&D investment
rates decrease weakly. Besides, a firm’s attrib-
utes will have similar effects to those in model
2. In addition, globalization factors in terms of
trade growth have significant and positive
impacts on productivity. Thus, the second
hypothesis is not supported.

Finally, the model (4) expresses that the
third hypothesis15 is supported. The effect of
R&D investment rate on labor productivity
depends on some moderators: LAN connec-
tion, internet access, total assets, labor quality,
total fixed assets and long-term investments
due to their significant coefficients. While
LAN connection, internet access, and total
assets support the effects of R&D investment
rates on labor productivity, total fixed assets
and long-term investments, and labor quality
do not. It may suggest that the LAN connec-
tion is a useful way for members in a R&D
project to contact and exchange information in
research and study.

In short, the productivity paradox does not
appear for the case of total development
investments and the share of R&D investment
for Vietnamese enterprises. However, these
effects are slightly weaker than those of IT
facilities are. Besides these factors, total assets
per employee and labor quality are important
determinants of productivity.

4.3. Comparative analysis for different sec-
tors

Because scale economies affect the manu-
facturing and commercial-service sectors dif-
ferently, the mean efficient size of commer-
cial-service firms is different from manufac-
turing ones (Teruel-Carrizosa, 2008). Due to
their distinction, the study replicates the
empirical study for these sectors separately,
see Table III.6. Model (1) presents the effect of
IT facilities on productivity in the manufactur-
ing sector. Model (2) illustrates the effect of
development investments on productivity in
the manufacturing sector. Model (3) examines
the effect of IT facilities on productivity in the
commercial-service sector. The final model
investigates the effect of development invest-
ments on productivity in the commercial-serv-
ice sector.

In general, the empirical results show the
distinction between two sectors, the manufac-
turing and the commercial-service firms.
Regarding IT facilities, computer per employ-
ee contributes to productivity for the manufac-
turing but not for the commercial-service firms
in models (1, 3). The reversed situation hap-
pens for LAN connection and Internet situa-
tions; they are insignificant for the manufac-
turing but significant and positive for the com-
mercial-service firms. With respect to develop-
ment investments, the results are the same for
both sectors. Only R&D investment rates has a
positive and significant effect on productivity,
other portfolios have insignificant effects.
Therefore the first hypothesis16 depends on the
types of IT facilities/development investments,
and factors. In terms of firm attributes, the
results express the similarity in all cases, that
is, almost variables, excluding total fixed
assets and long-term investments, support pro-
ductivity. Regarding globalization factors,
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Table III.6: Effects of IT Facilities and Development Investments in Different Sectors
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these sectors are distinguished. While higher
market size, in terms of number of enterprises,
will generally support firms to have higher
productivity in the manufacturing sector rather
than in the commercial one, higher trade
growth of economy will seem to only support
the commercial sector. It may suggest that
higher market size implies that the products
which firms are producing are in the growing
stage in life cycle, thus leading to increased
productivity in the manufacturing sector.
Besides, higher trade growth of the whole
economy probably results from the upward
trend in total sales or productivity (measured
by total fixed assets divided by number of
employees) in the commercial sectors

In addition, two sectors are distinct in terms
of moderating effects. Labor quality, and fixed
assets and long-term investments have signifi-
cant moderating effects on the relationship
between IT facilities and productivity for the
manufacturing but not for the commercial-
service firms. Total assets and labor quality
have significant moderating effects on the rela-
tionship between development investments
and productivity for the manufacturing but not
for the commercial-service firms. Thus, the
fifth hypothesis seems reasonable for the case
of IT facilities but not for the case of develop-
ment investments. The negative moderating
coefficient of Com*LAN (particularly with
insignificant coefficient of Com for commer-

Note: Model (1) presents the effect of IT facilities on productivity in the manufacturing sector. Model
(2) presents the effect of development investments on productivity in the manufacturing sector. Model (3)
presents the effect of IT facilities on productivity in commercial-service sector. Model (4) presents the
effect of development investments on productivity in commercial-service sector. Final model presents the
effect of development investments on productivity in commercial-service sector.
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cial sector) implies that a higher number of
computers, raising higher expenditures spent
on these computers, seems helpless to increase
productivity (particularly for the commercial
sector), even when a firm uses LAN, it
requires fewer computers to run the business
effectively. This appears the same for the case
of moderating effects of capital intensity and
labor quality on the relationship between com-
puter and labor productivity. It is similar for
the case of moderating effects of labor quality
and total fixed assets and long-term invest-
ment on the relationship between R&D invest-
ment and productivity. It may implies that
higher labor quality or more investing on fixed
assets and long-term portfolios seem the better
alternative to improve productivity rather than
investing on R&D which is extremely costly
while having a low probability of success.
5. Conclusions
The “productivity paradox” presents the

contradiction that increases in firm IT invest-
ments have not been combined with increases
in its productivity (Brynjolfsson, 1993). This
paper responds to growing calls for further
research on the assessment of this “productiv-
ity paradox” and how organizational context
moderate this “paradox” (Orlikowski and
Iacono, 2002; Kobelsky et al., 2008). This
study contributes to the understanding of the
relationship between IT facilities/development
investments and firm productivity.

In short, for the case of Vietnamese enter-
prises, the “productivity paradox” does not
occur for R&D investments of all firms, for
computerization for the manufacturing firms,
for LAN connection and Internet situations for
the commercial-service firms. Therefore, the
implication for managers who aim at increas-
ing labor productivity is that an increase in

R&D investment rate seems appropriate.
Besides, managers in the manufacturing sector
should consider enhancing computerization,
while managers in the commercial-service sec-
tor should pay attention to apply LAN and
internet connections. Besides, for business
management, our findings suggest about the
mechanism of contextual moderators by which
IT facilities/development investments con-
tribute more benefits to productivity. This sug-
gestion is useful to improve managerial skills.
In the details, to moderate computerization
effect on labor productivity in manufacturing
firms, more fixed assets and long-term invest-
ment may be necessary. In addition, to enhance
the effect of R&D investment on labor produc-
tivity, increasing total assets per capita could
be useful.

There are some limitations of this study.
Due to the limitation of the data, the employed
IT measurements are only based on the num-
ber of computers not the IT expenditure, thus it
does not account for the differences of com-
puter technology levels which could be esti-
mated by its expenditure. Therefore, the high
technology computer is equal to the normal
one in the valuation. Besides, because of the
limitation of the data, the study is able to
measure only labor productivity, which only
investigates one of three main factors of pro-
duction, labor, while total factor productivity
(TFP) covers all these factors. Moreover, due
to the limited data, this paper could not exam-
ine the effect of IT personnel which is an
important measure of IT nowadays. Further
investigation of contextual moderating factors
relative to outside external factors should be
considered.
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,

Note:
1 Brynjolfsson (1993, pp. 67)
2 Labour and Social Trends in Viet Nam 2009/10, 2010.
3 http://vietnambusiness.asia/productivity-low-despite-high-gains/
4 Ghosa and Nair-Reichert, 2008
5 Dedrick et al., (2003, pp. 4)
6 Brynjolfsson (1993, pp. 67)
7 Loukis et al., (2009, pp 195)
8 According to Jaccard et al. (2003), there are some main types of relationship in statistics. A direct

causal relationship is one in which a variable, X, is a direct cause of another variable, Y. An indirect causal
relationship is one in which X exerts a causal impact on Y, but only through its impact on a third variable,
Z. A moderated causal relationship, or interaction effects, is one in which the relationship between X and
Y is moderated by a third variable, Z.

9 Economic contexts here are at firm level and time-variable.
10 Brynjolfsson and Hitt (2003, pp. 793)
11 Ghosa and Nair-Reichert, 2008
12 The reason is that a firm with a higher capital-stock usually produce higher level of output for a

given amount of labor, leading higher labor productivity (Ghosal and Nair-Reichert, 2009, pp. 540).
13 Favorable firm attributes and globalization factors improve productivity and the relationship

between IT facilities - development investments and productivity.
14 Brynjolfsson (1993) postulate that there may be four reasons for the productivity paradox: (1) Mis-

measurement of outputs and inputs; (2) Lags due to learning and adjustment; (3) Redistribution and dis-
sipation of profits; (4) Mismanagement of information and technology.

15 This relationship is moderated by different economic contexts.
16 IT facilities, development investment have positive effects on firm productivity.
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