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ABSTRACT 

 

This paper utilizes Zero-Censored Tobit Linear Regression to examine whether Chilean 

Small and Medium Enterprises (SMEs) use of Information and Communication Technology 

(ICT) indicates higher SME exports, measured as a percentage of gross sales.  It finds that the 

use of email is a statistically significant predictor of higher Chilean SME exports.  The paper 

does not find any statistical evidence of a relationship between Chilean SMEs use of business 

websites, cell-phones, or high-speed internet and SME exports. 

This paper’s analytical framework builds upon previous work by Zimmerman (2000) and 

Martinez-Villavicencio (2011).  This framework is applied to data from the World Bank’s 

Enterprise Surveys (ES) database in this paper. The ES data used in this paper’s analysis were 

collected from interviews with business owners and top managers of 1,033 Chilean firms 

conducted during the period of April 2010 to April 2011.   
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I. INTRODUCTION 

 

With the advent of globalization and the increasing integration of the global economy, the 

exchange of goods between countries has witnessed an unprecedented proliferation. Over the 

years, trade has contributed considerably to enhancing developing countries’ participation in 

international economic activity (Daly and Muzart, 2007). As shown in Exhibit 1, between 1990 

and 2009, the volume of exports from developing countries grew faster than exports from 

developed countries or the world as a whole. One reason for this phenomenon is the 

implementation of export-led growth strategies in developing countries, where the potential for 

SMEs to engage in export-led growth is well known and well documented. 

Exhibit 1: Volume of exports of developed, developing, and transition economies: 1990-

2009 (Index, 2000=100)  

 

Source: WTO Secretariat estimates. 

 

SMEs are a fundamental part of the economy in developing countries, and they play a 

crucial role in furthering growth, innovation and prosperity (Report on Support to SMEs, 2011). 

The use of ICT in SMEs improves organizational efficiency and increases their interactions with 

the rest of the world.  



 

2 

 

ICT is defined as a set of technologies that includes computing, telecommunications, 

multimedia and virtual reality (Davenport, 2001). The definition covers all forms of technologies, 

such as computers, Internet, websites, fixed-line telephones, mobile phones and other wireless 

communications devices, networks, broadband and various specialized devices (Manueli, Latu 

and Koh, 2007). The use of ICT can give firms a competitive advantage and help them surpass 

competitors in the same field. Some studies show that among all the firms that use ICT, half sell 

their products through their websites and tend to be more profitable than firms that do not market 

through websites (Musunuru, 2007). Policymakers in the developing world are increasingly 

looking for effective ways to use ICT to improve firms’ performance, especially export 

performance in SMEs.  

In the developing world, Chile is a quintessential example of the ICT-export connection 

due to its implementation of ICT and its proliferation of export-oriented enterprises. From the 

perspective of ICT, it has built one of the most advanced telecommunications infrastructures in 

Latin America, as is evidenced by the fact that more than 50 percent of Chilean citizens are 

connected to the Internet (Lead Generation and Internet Marketing in Chile, 2013). The country 

report of the status of ICT Policy Development in Chile states that e-Society has been included in 

the new digital agenda for the 2010-2014 period (Chile Country Background, 2011). 

Similar research on the impact of ICT use on the export orientation of SMEs in Chile was 

done in 2000. The conclusion was that SME-specific characteristics impede both ICT diffusion 

and export orientation (Zimmermann, 2000). Nowadays, Chilean businesses have witnessed a 

significant improvement in the implementation of ICT. The purpose of the present paper is to see 
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if Zimmermann’s findings are still valid in today’s context and to examine the relationship 

between ICT used and an SME’s performance in foreign trade, using Chile as an example. 

Background 

In the late 1980’s, following decades of application of intensive state-led economic 

policies, Chile undertook a radical structural adjustment of both its macro and micro economies 

(Daly and Muzart, 2007).  The country’s policy makers implemented an export-led growth 

strategy focused on agriculture, instead of extractive industry (Pro-Chile: Chilean Promotion 

Bureau, 2013). Regarding export volume, Chile is the world No.1 exporter of grapes, plums and 

cranberries; the number two avocado exporter, and the number three kiwifruit exporter and the 

largest nut exporter in the Southern Hemisphere (Pro-Chile: Chilean Promotion Bureau, 2013). 

Chile continues to pursue export-oriented strategies through expanding global commercial ties 

and increasing its participation in regional and global economic architectures.  The country just 

became the 31st member of the OECD in 2010, only the second Latin American country to join 

after Mexico (Chile Country Background, 2011). In addition, it has membership in various trade 

agreements and organizations, such as the Rio Group, Mercosur, Asia-Pacific Economic 

Cooperation (APEC), and is a founding member of Union of South American Nations (Chile 

Country Background, 2011). Simultaneously, Chile has made concerted efforts to diversify its 

portfolio of exported goods away from traditional extractive industries. The most important non-

mineral exports are forestry and wood products, fresh fruit and processed food, fishmeal and 

seafood, and wine (Chile Country Background, 2011). Under this driving force, the incorporation 

of ICT in business has been a key component of Chile ś strategy for economic growth and social 
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development, especially in SMEs. They account for more than 99 percent of firms in Chile and 

contribute a large amount to economic growth (Plana et al., 2003). 

How SMEs are defined differs from country to country. Exhibit 2 shows the most 

commonly used way of categorizing firms based on number of employees, which is also used in 

the present paper.  

Exhibit 2: Definition of business size by number of employees 

Number of employees  

1-4 Micro business 

5-19 Small business 

20-99 Medium sized business 

100+ Large business 

Source: World Bank Enterprise Surveys  

 

In Chile, the utilization of ICT in business can manifest in different ways, including in e-

commerce, telecommunications, websites for information provision and business matching. The 

most widespread application is e-mail, which is used by 81.7 percent of SMEs with an Internet 

connection, followed by transactions with banks (64.0 percent) and contacts with public services 

(61.6 percent) (Ueki, 2005). The reasoning is straightforward: the widespread application of ICT 

connects Chilean SMEs to foreign customers and ultimately could increase SMEs’ export figures 

II. LITERATURE REVIEW 

Much of the previous literature comparing the relationship between ICT and firms’ 

export performance was undertaken before 2000, when ICT was not commonly used in the 

developed world, much less in developing countries. In addition to that, research mainly focused 

on the comparison between large firms and SME exports, not specifically on SMEs. 
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Zimmermann’s (2000) study is an exception. He used both theoretical considerations and 

empirical evidence from Chile to study the impact of ICT use by SMEs in Chile. Theoretical 

links led him to the conclusion that ICT use would improve a firm’s productivity and connect the 

firm to the rest of the world, making it more export-oriented. Nevertheless, empirical evidence 

from Chile suggested that some SME characteristics may impede their adoption of ICT. But, he 

did not make a conclusion on how the use of ICT in SMEs impacts their exports. Other observers, 

however, argued that "the shortfall of evidence is not necessarily evidence of a shortfall” 

(Brynjolfsson et al., 1996). More research needs to be done to determine the characteristics of 

SMEs and the relationship between the adoption of ICT and an SME’s export performance.  

SMEs’ characteristics and ICT adoption 

The need to communicate with their customers or suppliers is often what drives SMEs to 

start using e-mail, because it is cheaper than fax and telephone communication. SMEs that 

already have experience in dealing directly with foreign buyers or suppliers have been quick to 

adopt e-mail for that reason (Chahud, 2005). While SMEs can use ICT to leverage themselves up, 

many suffer from problems that give rise to slower ICT adoption. Some of them are: “poor 

telecommunication technology, very narrow bandwidth and connectivity, inability to integrate 

ICT tools with business processes, the high cost of ICT, lack of awareness and motivation from 

governing bodies.” (Musunuru, 2007) 

Contemporary research on the adoption of ICT gives an overall picture of the 

technological, organizational, environmental and individual factors that may influence ICT 

adoption by SMEs, as shown in Exhibit 3 (Rashid et al., 2001) 
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Exhibit 3: Factors influencing firms’ ICT adoption 

 

Source: Rashid et al., 2001 

Among the factors listed in Exhibit 3, some research has shown that the most important 

internal factors are firm size, CEO education, and industry type (Hashim, 2007). Large firms 

have a higher degree of formality in their internal organization and a more efficient division of 

labor than SMEs (Hashim, 2007). For example, they can afford to have an "IT specialist" who 

looks for ICT applications for the firm. In SMEs, typically the SME manager himself is 

responsible for introducing ICT systems. If he is incapable of keeping pace with rapidly moving 

ICT developments and their business applications, his business will not fully utilize ICT. 

Therefore, large firms adopt ICT faster due to more extensive resources.  A study in Malaysia 

showed that the level of ICT adoption in SMEs was lower than expected due to SME owners’ 

lack of knowledge on the use of ICT (Hashim, 2007). Even if the government aggressively 

develops ICT infrastructure, the effort may fail to generate expected results if the ICT skills of 

business owners remain stagnant.  



 

7 

 

In addition to internal factors such as firm size, CEO education, and industry type, some 

external factors, such as government intervention and external pressure from competitors, 

suppliers, and buyers, may also influence the adoption of ICT, especially in e-commerce 

(Hashim, 2007).  

SMEs and Exports 

Trading allows both buyers and sellers to improve the status quo through the division of 

labor and free markets that allow for the exchange of goods and services (Smith, 1776). 

Globalization has catalyzed a radical expansion of interactions between domestic firms and 

overseas markets. Ratifying free trade agreements with North America, Europe, China, and India, 

Chile has given its nearly 17 million citizens unprecedented access to the world’s products and 

services (Doing Business in Chile, 2012). 

An important question dealt with the literature is whether the export growth positively 

correlates to the size of the firm. In other words, do large firms have more opportunities to grow 

their exports in comparison to SMEs? 

 Zimmermann (2000) used export orientation, measured as export probability and export 

propensity, as an indicator, and concluded that SMEs are less productive and less export-oriented 

than large firms. Similarly, Hashim’s (2007) paper showed that results correspond with 

expectations. Size does matter in the exporting process, because of economies of scale in 

shipping and handling, and other aspects of the exporting process. Based on these studies, 

observers concluded that the size of the firm has a positive relationship with the firm’s exports 

(Zimmermann, 2000; Hashim, 2007). However, besides the ability to capture economies of scale, 

there was no research done in the above studies on SME-specific factors affecting export 
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performance. For example, the level of entrepreneurial knowledge in the SME sector is very poor 

and compounded by their practically non-existent participation in the industrial sector (Chahud, 

2005).  

Later research explored several barriers that are considered to hinder SMEs from 

performing well in overseas markets.  They include: 1) a shortage of working capital to finance 

exports; 2) limited information to locate and analyze markets; 3) an inability to contact potential 

overseas customers; and 4) a lack of managerial time, skills and knowledge (OECD, 2009). All 

the barriers are valid across sectors – from traditional industries to high-technology sectors. 

These constraints on SMEs could partly be alleviated by better access and more effective use of 

ICT (OECD, 2009). According to the OECD (2009), the main objectives for private firms to 

utilize ICT are to: 1) improve information access; 2) improve the efficiency of internal 

management; 3) improve product quality control; and 4) facilitate collaboration with other 

companies for new business opportunities.  

But few studies have been done on SMEs in particular. Most studies focus on firms in 

general. It is not clear how SMEs use ICT to improve their export performance.  

Focus of the Present Research  

The existing literature on SME utilization of ICT is lacking in two major areas: 1) the 

data collected by most studies are outdated. Some of the studies on ICT use in SMEs were done 

before 2000. There has been a significant change in the adoption of ICT by SMEs after the 

widespread use of the Internet. Thus, it is very likely that the gap between large firms and SMEs’ 

use of ICT has narrowed; 2) most studies inaccurately compare the export growth between large 
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firms and SMEs without considering their different characteristics. The present study tries to fill 

this knowledge gap by using more recent data and retesting the major study of this subject.  

III. EMPIRICAL STRATEGY AND DATA DESCRIPTION 

Hypothesis 

              This study will test the hypothesis that the use of ICT in an SME has a positive 

relationship with its export performance. The reason is that the adoption and adaptation of ICT 

offers a significant opportunity for reducing operational costs and increasing access to global 

markets. Also, potential customers from overseas are more likely to learn about an SME via 

email with its business owners and its webpage.  

Data 

The sample for Chile from the World Bank’s Enterprise Surveys was selected using 

stratified random sampling. The data have been stratified and weighted on the basis of industry, 

firm size, and location by the World Bank.  

              The interviews among 1,033 firms capture firm characteristics and perceptions of 

investment climate, including access to finance, access to services, exports and imports, and 

perceptions of local regulations and institutions. 

              The dataset suffers from possible sources of error, such as item non-response, selection 

bias, and faulty sampling frames, but these problems are not unique to Chile. All enterprise 

surveys suffer from these shortcomings, but in very few cases they have been made explicit. 

Methodology 

             The paper examines the relationship between the use of ICT in SMEs and their export 

performance, using the Enterprise Surveys (ES) conducted by the World Bank.  The firms were 
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grouped in to four categories: micro (less than 5 employees), small (5 to 19 employees), medium 

(20 to 99 employees), and large (more than 99 employees).  In the dataset of 2010, only one firm 

has less than 5 employees. In this present study, the group “micro” is eliminated.  

As shown in Chart 1 and Table 1, 1033 firms in different subsectors were included as 

observations. Through interviews with firms in the manufacturing and services sectors, ES 

captures business perceptions on some critical factors influencing business development, such as 

the use of ICT and trade. Chart 1 shows that the vast majority of the firms surveyed were in the 

manufacturing industry. Table 1 shows that most firms utilized ICT, but many fewer engaged in 

exporting. 

Chart 1: Number and percentage of firms by industry subsector 

             
Source: World Bank Enterprise Surveys. 

Total observations: 1033 

 

 

 

 

 

 

 

 

 

77.5% 

11.25% 

11.25% 

Manufacturing 

Retail 

Core 
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Table 1: Overview of firms’ usage of ICT and exports 

Firms are grouped into three categories based on their size: small, medium or large. 

 

No. of employees No. of firms 

 

 

No. of firms 

using ICT 

    Percent of  

firms using ICT 

No. of firms that 

export 

Small( >=5 and <=19) 317 297 94% 37 

Medium(>=20 and <=99) 375 369 98% 95 

Large(>=100) 340 340 100% 183 

Overall 1,033   1,033  315 

Source: World Bank Enterprise Surveys. 

 

                  The present study is based on two previous studies: Zimmermann (2000) and 

Martinez-Villavicencio (2011). Zimmermann (2000) looked at different theoretical determinants 

for enterprise performance, including firm size, human capital and innovation activities, and 

discussed how the use of ICT became a new determinant of exporting.  Moreover, he found that 

firm size had a positive relationship with export orientation, and concluded that “there is strong 

evidence from Chile that SMEs are less productive and less export oriented than large firms and 

depend more on domestic market conditions”. He also found that human capital intensive firms 

are more inclined to export than average firms. But his study did not draw a conclusion on the 

relationship between ICT use and exporting by SMEs.   

              Martínez-Villavicencio (2011) examined four categories of factors that are likely to 

influence an SME’s exports: management skills, marketing strategies, financial conditions and 

other factors, such as training and tariffs (See Exhibit 4). He predicted that management skills, 

marketing strategies and financial conditions are all positively correlated with SMEs’ exports. 

Most of the factors in Exhibit 4 can be measured by the answers in the ES questionnaire. 

 

Exhibit 4: Factors that have a bearing on the export performance of SMEs 
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MANAGEMENT 

SKILLS 

MARKETING 

STRATEGIES 

FINANCIAL 

CONDITIONS 

OTHERS 

Lack of interest and 

imagination from the 

executives of small and 

medium sized 

companies 

Company’s marketing 

sophistication. 

 

Target market 

knowledge on company 

products. 

Insufficient funding. 

 

 

Securing funds to start 

exporting. 

 

Training.  

 

 

Research Dynamics. 

Little interest in 

exporting. 

Insufficient knowledge 

about sales 

opportunities in other 

countries. 

Problems in matching 

prices with the 

competition. 

Company structure. 

Considerable concern 

for day to day 

problems. 

Lack of connections 

with foreign markets. 

Guaranteeing credit to 

the buyers. 

Production skills. 

Men who are not 

ambitious, are cautious 

and busy. 

Inadequate product 

distribution. 

Inability to control 

prices due to lack of 

market power. 

Regulations abroad. 

Market condition. 

 

Passive manager 

attitude. 

Correct decision about 

opportunities abroad.  

 

Adequate 

representation in 

foreign markets. 

Impossibility of 

identifying 

opportunities through 

lack of investment 

resources. 

Customs operation. 

Tariff barriers. 

 

Administrative apathy 

towards exporting. 

Clear location of the 

distribution and 

efficient selection. 

 

Type of change. 

 

Lack of funding for 

exports. 

Transport operation. 

Attitude to risk 

expecting guarantees 

abroad export success. 

Insufficient 

information about the 

markets. 

 

Lack of funding for 

productive expansion. 

 

Difficulty in dealing 

with high volume 

orders. 

Lack of understanding 

in international 

business. 

Difficulties in 

distribution. 

Impossibility of 

compensating 

disadvantages with 

lower price. 

Technological 

modernization. 

Understanding of 

international business 

practices. 

Appropriate product 

promotion. 

High tax burdens. Image of the country. 

Brand and patent 

registration abroad. 

Little interest in the 

development of export 

processes. 

Customer service. 

 

Small Client base. 

 

Office costs. Difficulty in fulfilling 

technical 

specifications. 

Excessive concern for 

the local market. 

Difficulty in 

intensifying 

promotional activities. 

 

Stability in the 

economic and political 

framework. 

Quality of inputs 

Perception that the 

products are not 

marketable abroad. 

Difficulty in fulfilling 

delivery times. 

 

Unsuitable after-sales 

High transport and 

distribution costs. 

Saturated local market. 
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service. 

 

Difficulty with 

distributors/retailers 

abroad.  

Source: Martínez-Villavicencio(2011) 

 

The present paper builds on the methodologies from both studies and identifies relevant 

variables using ES. For management skills and marketing strategies, it is important to look at the 

enterprise’s activities in the past three years that are related to information technology, 

management, accounting, marketing, logistics, as well as export promotion programs. Dummy 

variables are used to indicate the enterprise’s involvement in management, marketing and export 

activities in the past few years.  

Having sufficient capital is important for trade. Thus, the access to financing, which 

includes availability and cost, interest rates, fees and collateral requirements, needs to be 

included in measuring the funding devoted to exporting. In addition, distribution and 

transportation costs and telecommunications may also affect an enterprise’s export performance. 

Some of the constraints can be seen in Table 2.  

Table 2: Number of SMEs signifying different constraints 

Constraints  Don’t 

know/Do 

not apply 

No 

Obstacle 

With 

Obstacles 

Percentage of total firms 

indicating obstacles 

Access to finance 10 353      670 65% 

Transport 2 359 672 63% 

Customs and trade regulations 39 602 392 38% 

Telecommunications  0 361 672 65% 

Source: Author, World Bank Enterprise Surveys. 

 

The use of ICT is the primary concern in this study. The adoption of ICT takes place in 

different forms. Kilangi (2012) identified different stages by which an enterprise adopts ICT. 

Each stage of is characterized by additional operational costs, increased technological knowledge 
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demands, and heightened system complexities (Rao et al., 2003). To measure different stages 

more clearly, Martin and Matlay (2001) provide a framework for ICT adoption with five 

different levels of ICT as indicated in Exhibit 5. The framework starts with the adoption of e-

mail, followed by website, e-commerce, e-business and finally the transformed organization. 

Each adoption level within the ladder has a different degree of business benefits and costs 

associated with it. It is not only important to look at the overall usage of ICT by SMEs, but also 

to study the usage of various ICT forms. Exhibit 5 illustrates the stages that businesses go 

through as they become increasingly ICT sophisticated. Chart 2 shows the firms observed in 

Chile use most types of ICT, except for having their own website.  

Exhibit 5: The ICT adoption framework 

Levels of ICT adoption move from email, to website, to e-commerce, to e-business, and to 

transformed organization.  

 
 

Source: Martin and Matlay (2000) 

 

 

Chart 2: Percentage of SMEs using different forms of ICT 
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Source: World Bank Enterprise Surveys. 

 

IV. REGRESSION RESULTS 
 

To test the hypothesis that in SMEs in Chile, the use of ICT and export performance are 

positively related, this paper uses a tobit model. A significant number of the firms observed did 

not export at all. Thus, the dependent variable, which is the percentage of sales the company 

exports, had a large number of zero values. The tobit model censored around zero is the typical 

model used in the literature to handle this situation.  

The key independent variables are different measures of ICT. To capture ICT use that might 

be connected to internationalization, Kotnik and Hagsten’s (2012) study used three variables: 

online presence (firm having a website), e-sales, and share of workers with access to fast internet 

capacity. The ES dataset has similar measurements including whether the firm uses email to 

communicate with clients, whether it has a high-speed internet connection, whether it operates its 

own website and whether it uses cell phones. Since these variables measure different levels of 

ICT adoption, they are all included in the model instead of being combined into one measure of 

86% 88% 

66% 

94% 

14% 12% 

34% 

6% 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

70% 

80% 

90% 

100% 

Internet 
Connection 

Cell Phone Use Business 
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Yes 
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ICT adoption (Martin, L. M., and Matlay, H., 2001). Apart from key independent variables, the 

model also includes variables noted in Table 2 that indicate whether the firm faces obstacles in 

accessing finance, in customs and trade regulations to the current operations, and in 

transportation; whether the firm uses programs, technical assistance or training on information 

technology, management, accounting or other functions such as marketing, logistics etc.; 

whether the firm has used services or programs to promote exports in the past three years and 

whether  programs on opening foreign markets and obtaining quality/export certificates have 

been effective.  

The regression model and its accompanying variables are described below (See Exhibit 6): 

 

 
                                                       
                               
             

     = Coefficients of respective independent variables: partial slope coefficients 

   = Unexplained variance: error term  

    = Y-intercept 

 

Exhibit 6: Variable matrix and rationale 

                                                     

Dependent Variables 

  EXPORT  The percentage of annual sales that 

the firm exports  
N/A  

Independent Variables 

Firm Size  

   SMALLMED Dummy variable indicating that the 

firm is a small/medium firm with 

between 5-19 employees; baseline 

is 100+ employees 

_  Zimmermann 2000 

ICT Measurements 
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   INTERNETIND Dummy variable indicating that the 

firm has a high-speed Internet 

connection on its premises  

+ Zimmermann 2000 

and Martínez-

Villavicencio2011 

   CELLIND Dummy variable indicating that the 

firm uses cell phones for their 

operations  

+ Zimmermann 2000 

and Martínez-

Villavicencio2011 

   EMAILIND Dummy variable indicating that the 

firm uses  e-mail to communicate 

with clients or suppliers  

+ Zimmermann 2000 

and Martínez-

Villavicencio2011 

   WEBIND Dummy variable indicating the firm 

uses its own website.  

+ Zimmermann 2000 

and Martínez-

Villavicencio2011 

Programs and Services 

   MMIND Dummy variable indicating that the 

firm has used programs, technical 

assistance or training on 

information technology, 

management, accounting or other 

functions as marketing, logistics 

etc. over the last three years  

+ Zimmermann 2000 

and Martínez-

Villavicencio2011 

   INNOVIND Dummy variable indicating that the 

firm has used services to promote 

innovation over the last three years  

+ Zimmermann 2000 

and Martínez-

Villavicencio2011 

   PROMIND Dummy variable indicating the firm 

has used services to promote 

exports in the past three years 

+ Martínez-

Villavicencio2011 

Obstacles 

   TRANSPORTIND Dummy variables using firm 

owner’s perception on the level of 

toughness in transportation, with or 

without obstacles.  

_ Martínez-

Villavicencio2011 

    CTIND Dummy variable using firm 

owner’s perception on the level of 

toughness in customs and trade 

regulations to the current operations 

of this enterprise, with or without 

obstacles.  

_ Martínez-

Villavicencio2011 
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    FINANCEIND Dummy variable measuring the 

enterprise’s access to finance, 

which includes availability and 

cost, interest rates, fees and 

collateral requirements, with or 

without obstacles.  

_ Martínez-

Villavicencio2011 

    TELECOMIND Dummy variable measuring 

telecommunications to operations in 

the firm, with or without obstacles. 

_ Zimmermann 2000 

Effect of Programs and Services 

    FOREIGNIND Dummy variable indicating the firm 

opened new foreign markets in the 

past three years. 

+ Martínez-

Villavicencio2011 

    QUALCERTI Dummy variable indicating the firm 

obtained quality/export certification 

in the past three years. 

+ Martínez-

Villavicencio2011 

 

The baseline scenario        describes a firm that has the following characteristics: 1) 

it had no high-speed internet connection, no cell phone, no website, and no email; 2) it 

experienced no obstacles in transportation, financing, telecommunications, and customs and 

trade regulations; 3) it had no programs/services in promoting exports, management/ 

IT/accounting/innovation; 4) it did not open foreign markets or obtain quality/export certificate 

in the past three years. 

Table 4 presents the regression results from three models. Model 1 contains all observations 

regardless of firm size. Model 2 contains all observations, but controls for the size of the firm by 

using a dummy variable smallmed to indicate that the firm is a SME. Model 3 only contains 

SMEs in the regression.  

Model 1 and Model 2 show similar results for the ICT-export relationship. Using email, 

and having an internet connection have statistically significant positive relationships with the 
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firm’s exports. All three models show that using email is statistically significant. In model 2, 

firm size is included as a dummy variable. The regression results illustrate that being a 

small/medium sized firm is negatively associated with the firm’s export performance at a 

statistically significant level of 99 percent.  It seems being small is a constraint in exporting and 

this constraint is associated with SMEs’ own characteristics (Musunuru, 2007). Among all forms 

of ICT, the use of email seems to have the biggest impact on SMEs’ exports. Perhaps this helps 

explain Ueki’s (2005) research finding that the most widespread ICT application is e-mail, which 

is used by 81.7 percent of SMEs. 

One interesting finding is that experiencing obstacles in customs and trade regulations is 

positively associated with a firm’s exports. Which means, holding other things constant, if a firm 

experienced customs and trade regulation obstacle in the past three years, the firm will be more 

likely to export and the result is at a statistically significant level. However, this does not seem to 

be the case in real life. One possible explanation is reverse causality. Firms that export are more 

likely to experience obstacle in customs and trade regulation.  

Table 4: Regression results using tobit models 

 (1) (2) (3) 
VARIABLES All firms All firms 

(SME dummy 

included) 

SMEs 

    

Smallmed  -18.05***  

  (3.653)  

Emailind 21.76** 19.04** 21.83** 

 (9.861) (9.122) (10.64) 

Internetind 16.83** 12.24* 7.136 

 (7.381) (7.434) (6.652) 

Websiteind 8.123 4.907 3.679 

 (5.243) (5.225) (5.482) 

Cellind 15.39* 12.16 9.803 
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 (7.908) (7.724) (8.424) 

Transportind -13.79*** -13.97*** -12.93** 

 (4.458) (4.352) (5.365) 

Financeind -1.804 0.359 -0.956 

 (3.536) (3.453) (4.741) 

Telecomind -6.223 -5.866 -3.276 

 (3.966) (3.873) (4.654) 

Ctind 31.41*** 29.12*** 33.43*** 

 (4.019) (3.907) (5.402) 

Promind 21.69*** 19.40*** 18.42*** 

 (4.364) (4.386) (6.147) 

Mmind -1.608 -3.661 -9.295* 

 (4.005) (3.937) (4.986) 

Innovind -4.163 -5.453 -1.121 

 (3.518) (3.509) (4.574) 

Foreignind 24.92*** 25.30*** 32.25*** 

 (4.588) (4.574) (6.551) 

Qualcertiind 21.65*** 18.23*** 16.90*** 

 (3.789) (3.667) (5.306) 

Constant -92.11*** -65.13*** -78.64*** 

 (13.70) (12.79) (14.95) 

F statistic 

Pseudo R2        

21.29 

   0.0941 

20.33 

0.1004 

7.63 

0.1053 

Observations 961 961 645 

T-statistics are given in parentheses. *, **, and *** represent statistical significance at the 90 percent, 95 percent, 

and 99 percent levels.   

 

There are other variables that are statistically significant. Negatively related ones include 

whether the firm had transportation, customs and trade obstacles. Positively related ones are 

whether the firm had services to promote exports, whether the firm opened foreign markets, and 

whether the firm obtained quality or export certification.  

Model Limitations 

Based on linktest (Appendix Exhibit 7), all models have specification errors. One reason 

could be omitted variable bias (OVB), because the models do not capture all the factors that may 

influence a firm’s exports, such as:  

 Human capital (e.g., the quality of workers influences a firm’s productivity) 
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 The firm in the survey is a part of a larger establishment  

 Employees’ wages 

The dataset does not have these variables. In addition, some variables had missing values 

and were dropped, which could cause a bias if they were systematically different. Self-selection 

could also be a problem since companies that decide to implement ICT might not be a random 

sample. Certain characteristics seem to determine whether a firm adopts ICT. Some firms are 

more likely to adopt ICT than others due to those characteristics, but we do not have adequate 

information to control for it.   

V. POLICY IMPLICATIONS 

 

The Present study shows that the use of ICT does improve SMEs’ exports. This suggests 

policy recommendations from these following perspectives: 1) politics and vision of government; 

2) adoption by consumers and businesses; 3) connectivity and technology infrastructure; and 4) 

legal and commercial environment.  

1) Politics and vision of government. The Committee of Information and Communication 

Technologies Ministers has the main responsibility to initiate policies that support the 

implementation of ICT.  In the upcoming decade, the committee should enhance e-

government programs that allow the private sector to apply for licenses or other services 

online in a convenient fashion. Once the government starts doing transactions online, the 

private sector will have to follow the same path to minimize transaction costs. 

2) Adoption by consumers and businesses. Proprietary software is very costly and 

unaffordable for many SMEs, for reasons, such as overly cost, lack of feasibility, and 

scarcity of technical man power (Musunuru, 2011). For this reason, it is crucial to 
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promote Open Source Software (OSS). OSS can be a better option for SMEs owing to 

obstacles, such as lack financial resources, small and niche markets, excessive 

competition, huge emphasis on innovation, etc. There need to be more policies and 

programs that provide training and necessary assistance with the installation of OSS in 

SMEs. .   

3) Connectivity and technology infrastructure. In Chile, the telecommunications sector is 

completely privatized (Doing Business in Chile, 2012). Chile’s telecom industry showed 

great deficiencies after the earthquake in February 2010. Thus, the government had to 

promote the development of the communications infrastructure.  Looking forward, the 

government should keep its partnership with the private sector in extending its current 

fixed lines and mobile infrastructure.  At the same time, the Under Secretariat of 

Telecommunications (SUBTEL) has to initiate policies that direct investment to regulate 

the sector, sets standards and issues licenses and concessions.   

4) Legal and commercial environment. The former President Piñera adopted a pro-market 

approach when he was in office. This helped to create a commercial environment that 

supported innovative business ideas. The newly elected President Bachelet and her 

government should keep this trend. Law and policy makers should be aware of the 

obstacles that SMEs are facing, like transportation, and they should eliminate certain 

barriers for expanding their overseas markets.  
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VI. APPENDIX 

Exhibit 7: Linktest results  

Model 1  

 

Model 2: 
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Model 3:  

 
Source: World Bank Enterprise Surveys. 
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Table 5: Correlation Matrix 
 

 

Source: World Bank Enterprise Surveys. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables Internet cellind emailind websiteind mmind innovind promind transportind ctind financeind telecomind oreignind qualcertiind 

Internet 1                         

cellind 0.2506 1                       

emailind 0.3622 0.2515 1                     

websiteind 0.288 0.2134 0.2657 1                   

mmind 0.1869 0.2097 0.1461 0.3076 1                 

innovind 0.1064 0.144 0.0647 0.2041 0.1445 1               

promind 0.0449 0.0956 0.0744 0.1884 0.1942 0.2285 1             

transportind 0.0566 0.0943 -0.01 0.0448 0.0774 0.0482 0.068 1           

ctind 0.087 0.1626 0.0885 0.2589 0.218 0.1445 0.2232 0.3642 1         

financeind -0.0192 0.0736 0.0112 -0.038 0.1864 -0.0298 0.0258 0.245 0.1156 1       

telecomind 0.0556 0.0499 0.0485 0.0649 0.1064 0.1302 0.0423 0.417 0.2293 0.1944 1     

foreignind 0.0647 0.106 0.075 0.1788 0.1864 0.1948 0.5769 0.0316 0.211 0.0294 0.0326 1   

qualcertiind 0.117 0.1669 0.0791 0.24 0.2889 0.2483 0.3575 0.0235 0.193 0.0389 0.0367 0.3589 1 
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