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ABSTRACT

This paper assesses the joint effects of economic freedom and technology on
productivity. Using regression analysis we examined a sample of more than 100
countries from 1990 to 2000. The results indicate that countries with greater
economic freedom have an increased association between technology and pro-
ductivity.

INTRODUCTION

Productivity is considered a key indicator of national success. Consequently,
much effort has been expended in the economics literature to determine factors
influencing it. Our concern is with a subset of this literature pertaining to the effect
of technological investments on productivity. This literature generally finds that
technology is associated with productivity and economic growth.

But technology cannot be considered in isolation. Other factors may affect or
modify the relationship between technology and productivity. In this study, we
consider one such factor, economic freedom. The objective of this paper is to
assess the joint effects of economic freedom and technology on productivity. The
existing literature tends to treat these two factors as separate and our contribution
is to consider the joint effects. We argue that technology has a greater effect on
productivity when coupled with economic freedom. We test this hypothesis using
a sample of more than 100 countries and find supportive evidence.

BACKGROUND AND LITERATURE REVIEW

Technology and Economic Performance

Many studies have investigated the relationship between Information Technology
(IT) investment, productivity, and economic growth. Dedrick, Gurbaxani and
Kraemer (2003) categorize these studies based on the aggregation level of data:
firm-level, industry-level, and country-level. The initial debate in the literature
centered on whether IT produced economic growth or productivity. Early tests
did not indicate a relationship, but tests using data from the 1990s indicate that
IT influences productivity.

While most of the studies were conducted using firm-level data, many studies also
used country-level data. These studies are of recent vintage (mid-1990s onward)
and use univariate tests associating IT investments with economic growth and
productivity. The greatest impact of IT is found in developed countries (Yoo
2003). The link between IT and economic performance is not robust in developing
countries (Dewan and Kraemer 2000).

The lack of an IT impact in developing nations is further explored by Indjikian
and Siegel (2005). These authors review existing evidence and conclude that
IT investments by themselves cannot solve the travails of developing nations.
This raises the possibility of moderating factors affecting the link between IT
and productivity.

Economic Freedom and Productivity
Economic freedom, as distinguished from civil and political freedoms, refers to
the degree in which a market economy exists and provides an environment favor-

ing voluntary exchange, free competition, property rights, and a limited degree
of interventionism in the form of government ownership, regulations, and taxes
(Gwartney and Lawson 2002). Most but not all studies indicate that economic
freedom is positively and significantly correlated to productivity. Focusing spe-
cifically on developing countries, there has consistently been empirical evidence
that economic freedom is one of the most important factors that affect economic
performance. Countries that better protect economic rights tend to grow faster
(Goldsmith 1997). According to Wu and Davis (1999), the establishment of free
a market is essential to a developing country’s economic growth. Other studies
have demonstrated that economic freedom combined with other factors such
as political freedom, civil freedom, and democracy has a positive effect on the
economic performance of developing countries (Nelson and Singh 1998; Vega-
Gordillo and Alvarez-Arce 2003).

Contribution of this Study

The notion that IT investments and diffusion need to be supported by comple-
mentary investments and environmental conditions (Green, Melnyk and Powers
2002; Lee, Gholami and Tong 2005) is an important one and lies at the heart of
our study. At the firm-level such complementary investments may include items
such as workforce training. Atthe national level too, there are many environmental
variables affecting the impact of IT. In this paper, we consider economic freedom
to be a complementary variable.

Our study is perhaps most closely related to Meso, Datta, and Marika (2005).
These authors examined the modifying effects of governance variables on the
relationship between economic growth and IT. They found an interaction effect
for certain variables. For instance, they found that Voice, Accountability, and Rule
of Law interact with IT to further economic growth. However, they also find IT
to be negatively related to economic growth contrary to much of the literature.
Our study uses different dependent and independent variables and measures in
different time periods. More importantly, our focus is on economic freedom and
not governance.

DATA AND METHODOLOGY

Productivity

The dependent variable in our study is Gross Domestic Product (GDP) per worker
adjusted for purchasing power parity and expressed in US currency. We collected
values for this variable for the years 1990 and 2000 from the Global Market In-
formation Database issued by Euromonitor International. The database covers
205 nations from 1977 to 2006.

Technological Capability

Our independent variables are technology and economic freedom. We measure
technology through the Indicator of Technological Capabilities for Developed
and Developing Countries. The indicator was complied by Archibugi and Coco
(2004). We use this index because it is one of the most widely used and detailed
indexes.
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Economic Freedom

Our economic freedom variable is the Economic Freedom of the World (EFW)
indicator by Gwartney and Lawson (2002). It is measured on a ten point scale
with 10 denoting the highest level of economic freedom. EFW contains the fol-
lowing five areas: 1) size of government, 2) legal structure and property rights,
3) sound money, 4) openness of markets, and 5) regulation of credit, labor and
business.

The EFW measure is also one of the most widely recognized and detailed indexes
of economic freedom. We focus on economic freedom rather than political free-
dom because we are more interested in the policies that directly effect economic
productivity. The index has been stable over time and has been used in several
published papers (e.g., Vega-Gordilloand Alvarez-Arce 2003). The index has been
compiled since 1970 and is publicly available at www.freetheworld.com.

Regression Models
Throughout the tables as well as in the text, we use the variable names mentioned
above. We estimate the following models:

* Model A: Prod2000 = f + B, Tech2000

* Model B: Prod2000 = f + B, Free2000

*  Model C: Prod2000 = B + B, Tech2000 + B,Free2000

*  Model D: Prod2000 = B, + B, Tech2000 + B,Free2000+ B, Tech2000*Free

Where:

e Prod2000 = GDP per worker in 2000

e Tech2000=Indicator of Technology Capabilities for Developed and Develop-
ing Countries in 2000

*  Free2000 = Economic Freedom of the World indicator in 2000

e Free = dummy variable equaling 1 when Free2000 is median or higher

RESULTS

Descriptive Statistics

Table 1 reports descriptive statistics on the three key variables: technology, freedom,
and productivity. Tech2000 ranges from 0.028 to 0.867 and has amean and median
0f0.329 and 0.313 respectively. Free2000 ranges from 3.5 to 8.7 and has a mean
and median of 6.399 and 6.5 respectively. Prod2000 ranges in value from 183 to
105,064 and has a mean and median of 13,273 and 3,978 respectively.

We also calculate correlations. Consistent with the literature on the effects of
technology and freedom on productivity, we note significant correlations between
technology and productivity as well as between freedom and productivity.

Regression Analysis and Models of Productivity
Model Aisaregression of Prod2000 on Tech2000. Consistent with results reported
inthe literature, we find high R-squares (0.6416) as well as a significant coefficient

Table 1. Descriptive statistics

My Max | Median Me
Tech2000 62 02 867 313 3 %g
Free2000 23 [ 3.50 8.700 6.500 6.399 1.066
Prod2000 66 18 105,064 3,978 [ 13,273 19,377

Table 2. Regression analysis using data from 2000

Model (A) (B) (C) (D)
Intercept coef -15898 -74165 -43146 21675
t-stat, -637 -8.48 -5.50 -1,97
p-val <.0001 <.0001 <.0001 0.0512
Tech2000 coef, 87530 67147 48624
t-stat, 14,45 836 4.69
p-val <.0001 <.0001 <.0001
Free2000 coef, 14030 5397 2113
t-stat, 10,44 364 1,12
p-val < 1 0004 02642
Tech*Free [ coef 26254
t-stat 271
p-val 0.0077
N 117 117 117 117
Adj. R? 6416 4821 6762 6933

for Tech2000. We also find strong results with Model B that uses Free2000 as
the independent variable. Comparing the R-squares for models A and B, we note
a stronger explanatory role for Tech2000. This is confirmed by model C which
uses both Tech2000 and Free2000 as explanatory variables. While both variables
have significant coefficients we note that the R-square for model C is only slightly
higher than R-square for model A.

A key contribution of our study is an understanding of how freedom modifies
the effect of technology. Model D adds the interaction variable indicating how
freedom modifies the effect of technology on productivity. This variable has a
significantly positive coefficient 0f 26,254 with a t-statistic of 2.71. This indicates
thatcountries with higher levels of freedom have a greater link between technology
and productivity. This is consistent with McNair (1998) who argues that there is
synergy between IT and economic freedom.

SUMMARY

Using a sample of more than 100 countries, we assess the joint impact of technol-
ogy and economic freedom on productivity. We use two samples, one containing
1990 data and the other containing 2000 data. We find consistent results indicating
that both technology and economic freedom are influential variables. We also
find indications that technology is the more important variable and the impact of
economic freedom is primarily through its modifying effect on technology. Thus,
countries with greater economic freedom have a greater link between technology
and productivity.

We caution readers about the suggestive nature of these results. Because we rely
on cross-sectional associations, we cannot make strong statements about causality.
Further, we may be detecting spurious correlations by not properly specifying
all relevant variables. In particular, our research design could be subject to the
problem of correlated omitted variables. Nevertheless, our results are reasonable
and consistent with expectations. Thus our study is a valuable complement to the
large literature on IT effectiveness.
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