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ABSTRACT 

International trade markets are shaped by different standards and technical regulations 

across countries and regions affecting trade. This paper analyzes the relationship between 

international standards and exports for manufacture firms in Latin America. The study 

tests the hypothesis that internationally-recognized quality standards compliance helps 

firms to export. Throughout an econometric approach, a logit model examines the 

relationship between firm’s decision to export (yes/no), and the variable of whether or not 

a firm has an internationally-recognized quality standard. The study uses data from the 

World Bank Enterprise Survey. It concludes that for each firm’s export determinant, the 

probability to export is consistently higher when firms comply with the internationally-

recognized quality standards. This means that, regardless of the size, age, foreign 

ownership, use of communication technologies, manufacture sector and country type, a 

firm benefits in terms of exports, from internationally-recognized quality standard 

compliance. In this sense, policymakers may create programs to proactively support 

trade; such as training firms on how achieve compliance with international standards and 

subsidize part of the cost. On the institutional framework, these policies could be 

achieved by improving capacity by rethinking the role and evaluate the performance of 

(1) the Export Promotion Agency and (2) the National Standards Body. Which opens a 

new line of research for these topics of public policy and public administration. 
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I. INTRODUCTION 

Exports and trade inclusion in globalized markets are critical in developing countries to 

foster growth and alleviate poverty. From an economic stance, no country has achieved 

successful development by turning its back on international trade. Particularly, since 

there is likely a recognized positive correlation between economic growth and exports, no 

country has realized long-term economic growth periods without experiencing an 

increase in exports (Rodriguez and Rodrik, 2001), as illustrated in Chart 1, which plots 

combinations of exports and output for various countries.  

Chart 1- Export Growth and Output Growth, for various countries, 1960-2004 

 

Source: Gagnon, 2008 
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In this sense, the general idea in academic research is	   that	   an	   expansion	   in	   a	   country’s	  

exports	  benefits	  its	  economy. However, the impact channels through which policymakers 

can spur business expansion and boosting exports still remain uncertain. From policy 

decision makers, knowing which factors drive or constrain exports in an economy is 

crucial. In fact identifying these channels is fundamental to shape public policy aiming to 

foster private sector exports and for a nation’s private sector development resulting from 

such exports. 

Nowadays, standards and technical regulations as technical barriers to trade (TBT) 1 are 

considered as one of the most important issue in the international trade debate. Since the 

importance of other trade barriers, such as tariffs, quotas, licenses, have been fading over 

the last decades due to increase in trade openness over all, these, standards currently 

remain one of the main challenges for businesses developing in emerging countries. This 

is especially true for the manufacturing sector, where transaction costs are greater as the 

value chain increases in size. For instance, products can be designed, developed, built and 

assembled in different geographical locations, increasing logistic requirements for 

standard compliance. Particularly, this is a concern across the Latin American 

manufacturing industry. In order to benefit from globalization and trade, exports need to 

comply with internationally-recognized quality.  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Standards are documents approved by a recognized body, that provides, for common and repeated use, 
rules, guidelines or characteristics for products or related processes and production methods, with which 
compliance is not mandatory (WTO, TBT agreement). A technical regulation is a document that has the 
same characteristics than a standard but which compliance is mandatory (WTO, TBT agreement). Both 
regulations and standards, that could obstruct trade, are referred as  technical barriers to trade (TBT). 
(WTO, TBT agreement). 
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Since product standards and technical regulations diverge across countries and regions, 

having different regulations and standards increases the cost for producers to export but 

also allow market diversification. However, if regulations and standards are set 

arbitrarily, they could be used as a barrier to trade and as an excuse for protectionism. 

This contrary effects cause a dichotomy for international standards on whether they 

support or constrain trade, and this dichotomy may explain the diversity of results in the 

empirical literature (Swann, 2010).  

In addition, empirical research faces the challenge of narrowly defining internationally 

standards, which can lead to different results across studies. This paper uses a broad 

definition of international standards that comprises standards and regulations as a same 

concept even though there is a clear distinction between them.2  The reason is because the 

economic repercussions of both concepts over trade are the same (Swann 2010). They 

restrict or promote trade, since the markets interpret them both as an imperative 

requirement. 

This broad definition also mirrors the wide range of definitions used by empirical 

literature. For instance, some studies define international standards as standards produced 

by the International Organisation for Standardization (ISO), 3  the International 

Electrotechnical Commission (IEC), and the International Telecommunication Union 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

2	  Standard compliance is voluntary, while technical regulations compliance is mandatory.	  

3	  ISO International Standards ensure that products and services are safe, reliable and of good quality. (ISO, 
2015).	  
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(ITU) or similar organizations. Others treat it as international standard if it is common to 

a group of countries or region (for example, the EU).  Given the similarities in the 

economic effects, the broad concept is the approach taken in much of the research 

literature (Swann 2010), and it will also be the controlling approach in this paper. 

The remainder of the study presented here is divided into five sections: Section II reviews 

the recent literature on effects of international standards over export performance. Section 

III presents the hypothesis, data, and methodology used in the analysis. Section IV 

discusses the results of the econometric analysis. In Section V, the policy implications are 

stated, and Section VI concludes. 
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II. LITERATURE REVIEW 

International standards may have different effects over trade: sometimes a positive effect 

will be experienced when opening market access, while other times a negative one will 

dominate when used as trade barrier. On the positive effect side, standards serve as a 

quality, signal, and promoting competitiveness among those who meet the standard. Also, 

this may lead to a reduction in variety of products, causing reduction in transaction costs. 

On the negative effect side, since they reduce variety, standards decrease the amount of 

traded goods and diminish trade. Further, stringent standards may increase entry barriers 

by increasing compliance costs. In this sense, even though empirical research has often 

found that international standards and exports are positively related, this relationship is 

not always present and depends to some extent on the context of the study’s design such 

as country or region (Swann, 2010).  

A. INTERNATIONAL STANDARDS AND COUNTRY BILATERAL TRADE- 

MACROECONOMIC APPROACH 

	  

This first set of studies aims to analyze international standards by considering a 

macroeconomic approach, accounting for total country bilateral trade per product or 

industry, and contemplating the relationship between the number of standards of that 

product or industry and its exports. These studies (Swann et al. 1996; Blind 2000; Blind 

& Jungmittag 2001 and 2002) have a country-specific approach, mainly on developed 

countries like Austria, France, Germany, Japan, Netherlands, Switzerland, the United 

Kingdom and the United States of America. The analyses used a cross-sectional model 
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where the combined bilateral trade volume is a function of the combined number of 

standards in the two countries. Depending on the country, these studies found a positive, 

but weak or insignificant, relationship between international standards and exports. In the 

same sense, Moenius (2006) contributed significantly with a gravity model4 of panel data 

on bilateral trade, analyzing electrical products for 159 developing countries and their 

trade with a subset of 14 countries of the Organization for Economic Cooperation and 

Development (OECD). This was the first research done for developing countries’ trade 

patterns in a more detailed level. Moenius (2006) found that international standards 

increase trade flows while the magnitude depends on the countries’ size. Therefore, one 

important conclusion is that smaller countries benefit more from international 

harmonization than larger countries. However, research devoted to developing countries 

in Latin America is limited.  

Further, all of these studies reflected a ‘mixed bag’5 problem for the variable measuring 

standards, since it is a count variable.6 For this case, the variable comprises a different 

array of standards, with only few of them providing crucial information. Most of these 

standards do not have a trade barrier effect and measure different characteristics 

(compatibility, quality, measurement units, etc.). In econometric terms, this kind of 

variable does not accurately measure the underlying concept. Actually, this problem 

arises with other count variables such as patent counts, innovation counts, and so on 

(Swann 2010). Thus, there is a body of literature that deals with this measurement issue.  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 Model that predicts bilateral trade flows based on the economic sizes and distance between two points. 

5 Variable composed of heterogeneous and diverse elements and characteristics. 

6 Variable that represents a count (e.g. number of standards). 
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To overcome this problem, Grajek (2004) and Czubala et al. (2007) used a method 

similar to Moenius, by using only one type of standard harmonized to ISO standards. 

Grajek (2004) used data for 101 countries and found limited evidence that the diffusion 

of ISO 90007 promotes exports. Meanwhile, Czubala et al. (2007) used textiles exports 

and clothing for 47 Sub-Saharan countries to 15 European Union countries. This analysis 

found that international standards are less restrictive than national standards to volume of 

exports. 

In summary, from a macroeconomic perspective, results show that international standards 

affects exports, though this evidence is not conclusive and vary across countries and 

regions. Further, the analysis of aggregated country data may lose explicative power 

regarding which factors drive firms’ exports. This way, data aggregation limits our 

understanding of how international standards may prevent the private sector from 

increasing exports. Thus, the present paper’s analysis will be from a microeconomic 

perspective in order to gain explicative power. 

 

 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7 International Organisation for Standardization, The ISO 9000 addresses various aspects of quality 
management. The standards provide guidance and tools for companies and organizations that want to 
ensure that their products and services consistently meet customer’s requirements, and that quality is 
consistently improved. (ISO, 2015). 
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B. INTERNATIONAL STANDARDS AND FIRM DECISION TO EXPORT-MICROECONOMIC 

APPROACH 

In order to analyze the private sector’s export performance, there are numerous micro-

oriented studies examining firm behavior towards exports. They have analyzed the firm’s 

export decisions success factors. One of the first studies by Glejser et al. (1980) for the 

Belgian economy found a positive result on the relation between export performance of 

1,446 exporters and characteristics such as firm size, location, information technology, 

communications, industrial concentration and foreign subsidiaries. 

Later, the importance of firm size to induce exports was confirmed by Roberts & Tybout 

1997; Bernard & Jensen 2004; Alvarez & López 2005; and Bernard et al., 2007. This 

empirical literature shows that exporting firms are larger in size than non-exporters, 

particularly for developing countries. The reason is that firm size captures factors, such as 

economies of scale, which promote exports. The literature has also found that 

manufacturing firms in developing countries -which are more intensive on skilled labor  - 

have more of propensity to export (Bernard et al. 2006). Another common result in 

literature of manufacturing firms is a positive relationship between foreign ownership and 

exporting activities (Aitken et al., 1997; Bernard & Jensen, 2004; Alvarez & López, 

2005; Greenaway et al., 2007). In this sense, one important conclusion is that 

multinational firms have stronger business relationships and more information about 

foreign markets.  

Fakih and Ghazalian (2011) looked at the factors that determine the probability and the 

intensity of export for manufacturing firms located in the Middle East and North Africa 

(MENA region) and found that across all countries, there was a positive effect of foreign 
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ownership, ICT usage, and firm size on increasing the probability and intensity to export. 

This paper is key to understand regional determinants of exports. 

For the Latin American region, Roberts and Tybout (1997) tested the impact of sunk 

costs8 in Colombian export plants. The key finding in this study is that sunk costs are 

large and also a significant source of export resistance. Aitken, Hanson, and Harrison 

(1997) studied the role of sectorial and geographic spillovers on exporting firms in 

Mexico. They found that the presence of multinational exporters in the industry increases 

the probability of exporting by Mexican firms. However, these studies do not address the 

effect of standards and technical regulations over the firm’s decision to export.  

One of the first studies that addresses the standards and exports relation is Chen et al. 

(2006) by analyzing 619 firms in agriculture and manufacture sectors in 17 developing 

countries. Using data from the World Bank Technical Barriers to Trade Survey (TBT) 

that covers five developed country export markets (Australia, Canada, EU, Japan and 

United States), the authors found that strict standards requirements on developed 

countries are a barrier that reduced exports and decreased market diversification for 

developing countries. The negative impact was bigger for agricultural firms rather than 

for manufacturing firms. For Latin America, Sánchez et al. (2008) used the same survey 

data as Chen et al. (2006) but only for Argentinean manufacturing exports to OECD 

countries. They found that more stringent OECD standards and regulations guided to a 

large reduction in Argentinean exports.  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 Cost that has already been spent and cannot be recovered 
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The World Bank TBT survey would be particularly useful to analyze the Latin American 

case; unfortunately the only countries surveyed were Argentina, Chile, Honduras and 

Panama, which are not representative countries of the entire region for the manufacture 

sector. Any Latin American study should contain more industrialized countries in the 

region such as Mexico, Brazil and Colombia. Furthermore the data are outdated (2002).  

In summary, the relationship of international standards and exports from a 

microeconomic perspective has not been widely analyzed. Most of the studies that 

explain firm determinants of exports do not include any variable referring to international 

standards, and the ones that do it have focused in country cases or from a more general 

approach (developing countries).  

C. FOCUS OF THE PRESENT RESEARCH  

Given the importance in understanding how international standards affect firm exports, 

and that the literature analyzed does not provide a clear answer to the question on how 

international standards affect exports, more research is needed.  

There are contrasting literature’s results when country analysis is done versus firm 

analysis. Furthermore, the results diverge since the diversity of context: specifically, 

studies of different countries, industries and measures of standards. There is a lack of 

analysis specifically for the Latin American industrial firms. For this reason, this study 

will contribute to the literature by specifically analyzing whether international standards 

affect manufacture firms decisions to export for the Latin American region, taking a 

regional approach rather than country analysis.	  
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III. EMPIRICAL STRATEGY AND DATA DESCRIPTION 

 HYPOTHESIS A.

The hypothesis of this research is that in the Latin American region, manufacture 

enterprises export more if they comply with internationally-recognized quality standards. 

This is that enterprises gain market access with compliance of an international standard. 

The present study aims to bridge the results of the two parts of literature for the Latin 

American region: how international standards contribute to exports, and the decision of a 

firm to export.  This paper will use Fakih and Ghazalian (2011) framework used to 

estimate the probability of export for manufacturing firms located in the MENA region; 

but applied for the Latin American countries, adding to that analysis the relevant variable 

of market access measured as internationally-recognized quality standard, a key factor of 

a firm’s export decision. 
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 DATA B.

The data base for the econometric model uses the World Bank’s Enterprise Surveys 

Database (WBES) since it covers a comparable source of firm-level data for the Latin 

American region.  

The database provides 7,896 observations of manufacture firms for 16 countries in the 

region. It is a stratified random sample of firms. The strata for Enterprise Surveys are 

firm size, business sector, and geographic region within a country. Firm size levels are 5-

19 (small), 20-99 (medium), and 100+ employees (large). The survey sample frame is 

derived from the universe of eligible firms obtained principally from each country’s 

statistical office.  

The survey captures firm perceptions and characteristics, including size, age, exports, and 

perceptions of local regulations and institutions. The data are comparable after 2006, due 

to homogenization of survey questions and methodologies across countries. Thus, the 

present paper concentrates data collected between 2006 and 2010. 

Table 1 shows the distribution of firms sampled in the Latin American region per 

country. The distribution of enterprises across countries mirrors the size of the industry 

and economy of each country of the region.  
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Table 1: Number and Percentage of Firms Surveyed by Latin American Country, 
2006-2010 

 

Country 
Number of 

observations 
Percentage of 
observations 

Argentina 996 12.47% 

Bolivia 360 4.51% 

Brazil 904 11.32% 

Chile 860 10.77% 

Colombia 612 7.66% 

Ecuador 354 4.43% 

El Salvador 232 2.91% 

Guatemala 280 3.51% 

Honduras 432 5.41% 

Mexico 420 5.26% 

Nicaragua 482 6.04% 

Panama 248 3.11% 

Paraguay 306 3.83% 

Peru 628 7.86% 

Uruguay 574 7.19% 

Venezuela 298 3.73% 

Total 7,986 100.00% 

 

Source: World Bank Enterprise Surveys. 
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 DESCRIPTIVE STATISTICS  C.

For Latin American firms, exporting represents a major challenge and remains as a major 

concern for policy makers. This can be observing in Chart 2 where the average 

percentage of exports over the total sales of the manufacture firms is about 6.5 percent. 

This statistic implies that on average Latin American manufacture firms have some 

difficulty entering international markets and they are focusing most of their production on 

their local market. 

Chart 2: Firm Propensity to Export (Export/Total Sales) 
by Latin American Country, 2006-2010 

 

 
Source: World Bank’s Enterprise Surveys Database 

 

It is well known that exports vary by size, age and ownership of firms (Fakih and 

Ghazalian, 2011). However, the connection between trade and international quality 

certification is not obvious. For example, Fakih and Ghazalian (2011) examined the 

relationship between firm size and age on manufacturing firm decisions and intensity of 

export for the MENA region, finding that smaller and younger firms were less likely to 

export, and those that export, do it on a minor scale. The 7,896 manufacturing firm 

observations between 2006 and 2010 used in this analysis can offer new insights for the 
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Latin American region related with international quality certification. As Table 2 shows, 

22.3 percent of all sampled firms do export. Further, almost half (46.3 percent) of the 

firms that export have an internationally-recognized quality certification. 

Table 2: Number of firms that Export conditional of having an  
International Quality Standard, Latin America 2006-2010 

 

  
Total Firms 
(Number) 

Export 
(percentage) 

Do not Export 
(percentage) 

Total 7,986 22.30% 77.70% 

International Quality Standard 1,590 46.23% 53.77% 

No International Quality Standard 6,396 16.35% 83.65% 

Source: World Bank’s Enterprise Surveys Database 

Analyzing the propensity to export (exports over total sales), table 3 shows that firms that 

have the internationally recognized quality certificate export more than other firms. 

However, the magnitude of the figure appears rather low, with an average of 18.71 

percent of sales accounted by exports. 

Table 3: Propensity to Export in percentage  
conditional on having an internationally-recognized quality certification  

Latin America, 2006-2010 
 

  
Total Firms 
(Number) 

Export / Total Sales 
(percentage) 

Total 7,986 8.70% 

International Quality Standard 1,590 18.71% 

No International Quality Standard 6,396 8.15% 

Source: World Bank’s Enterprise Surveys Database 
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Conditions are important to determine the decision for a firm to export. Table 4 show that 

in general, across the Latin American region, firms that tend to export are larger and 

consolidated. There is not much difference whether on the geographical location. For 

example, firms located in a country part of the Pacific Alliance (Mexico, Colombia, Peru 

or Chile) exports a similar percentage than firms that belongs to other trade region. 

Taking into account the manufacture sector to which the firm belongs´, table 4 shows 

only those more likely to export. They are textile/garments and foods, which present a 

similar figure of percentage of firms that export, chemical and plastics sectors, which 

exports almost 38 percent, and metal-mechanic sector, which exports 36 percent. 

However, the majority of firms do not export.  

Table 4: Number of firms that Export conditional on size, age,  
country category and manufacture sector 

 

    
Total Firms 
(Number) 

Export 
(percentage) 

Do not Export 
(percentage) 

Total 

 

7,986 22.30 77.70 

Size 

Small 3,229 8.92 91.08 

Medium 3,045 22.5 77.5 

Large 1,712 47.2 52.8 

Age 
Young 1,031 14.06 85.94 

Old 6,955 23.52 76.48 

Pacific Alliance 
Countries 

Yes 2,520 23.25 76.75 

No 5,466 21.86 78.14 

Manufacture 
sector 

Food 539 25.79 74.21 

Textile 751 25.03 74.97 

Chemical & Plastic 403 37.97 62.03 

Metal-mechanic 405 36.05 63.95 

Source: World Bank’s Enterprise Surveys Database 
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The condition of having an internationally recognized quality standard is related, as are 

the firm exports, with the size of the firm, foreign ownership, and number of skilled 

workers (Fakih and Ghazalian (2011). Table 5 shows that having an internationally-

recognized quality standard appears to be positively related with these three factors. 

Table 5: Number of firms that Export conditional on having an  
International Quality Standard, Latin America 2006-2010 

 

  
Average Size 
(Number of  
Employees) 

Foreign 
Ownership 
(Percentage) 

Average Skilled 
Workers 
(Number) 

Total 125 8.1 52 

International Quality Standard 346 24 146 

No International Quality Standard 88 5.4 32 

Source: World Bank’s Enterprise Surveys Database 

For example, manufacturing firms having an internationally-recognized quality standard 

had, on average, 346 workers compared to average size of all firms of 125 workers. 

Moreover, three times as many foreign-owned firms reported having a certificate. 

Certificate holders also reported having almost three-times as many skilled workers than 

the overall average. 
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IV. ECONOMETRIC ANALYSIS 

 METHODOLOGY A.

To test the hypothesis of internationally-recognized quality standards compliance is 

positively related with exports in the Latin American manufacturing sector, this study 

uses an analysis of firms’ export probability. The methodology is a logit model such as 

the model used by Fakih and Ghazalian (2011) for the MENA region. 

To identify export determinants, the analysis include the relevant firm characteristic of 

compliance with internationally-recognized quality standard and other firm 

characteristics such as, ownership type (foreign ownership, government ownership), firm 

size, age, use of Internet and technology (ICT), and controls for skill and administrative 

workers. Exhibits 1 and 2 illustrate the final model applied in this analysis. Once each of 

these controls have been added to the model, the observations for which data are 

available for all variables span 16 countries and five industry sectors. 

Empirical Model 

Logit Model for Decision to Export  

Following Fakih and Ghazalian (2011), and based in Wooldridge (2012), the model is 

defined as: 

P (Hj=1|X) = F (β0+ β1X1+ β2 X2+ β3X3.... βkX k + δ1Z1 + δ2Z2  + δ3Z3 …δcZc  + εj) =  

Hj* =Xj β+Zc δ+εj  

Where Hj* represents the benefits accruing to a given firm j ( j =1,… , J) sited in country 

c (c =1, …, C) from having exporting activities. Xj symbolizes a vector of variables 
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representing firm characteristics. Zc denotes a vector of dummy variables depicting the 

national characteristics of country, time and industry. Finally ε j is the error term. The 

variable H* is not observed since it is a latent variable.9 Instead, we observe the firm’s 

exporting decision. Hence, we define the following logit rule as: 

1 for H*≥0  
Hj =  
            0 for H*<0  
 

Where Hj is a binary variable which equals one when firm j is involved in exporting 

activities and zero otherwise. Let G(Ŋ) depict the cumulative distribution function for a 

standard logistic random variable. 

G(h) = exp(x)/[1 /exp(x)] = Λ (x) 

This choice of G ensures that Hj* is strictly between zero and one for all values of the 
parameters and the xj. 

Then, the logit regression model can be represented as: 

E(Hj |Xj, Zc)=G(Xjβ+Zcδ) 

 

 

 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9 Variables that are not directly observed, but are rather inferred (through a mathematical model), from 
other variables that are observed (directly measured). 
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Exhibit 1: Definition of Variables and Calculations 

 

E Hj   Xj, Zc = 𝐺  (𝛽! + 𝛽!𝑋! + 𝛽!𝑋! + 𝛽!𝑋! + 𝛽!𝑋! + 𝛽!𝑋! + 𝛽!𝑋! + 𝛽!𝑋! + 𝛽!𝑋!
+ 𝛿!𝑍! + 𝛿!𝑍!) 

Where: 𝐻𝑗  = Exporting Firm (binary variable)  
   
𝑋! = Internationally-recognized quality standard  
𝑋! = Foreign ownership  
𝑋! = Government ownership  
𝑋! = Firm size 
𝑋! = Firm age 
𝑋!  = Firm use of ICT 
𝑋!  = Administrative/ Total workers  
𝑋!  = Skilled/ Total production workers 
 
𝑍!  = Set of Categories of Countries  
𝑍! = Set of Manufacture Sectors 
   

Sources of Variables: All variables from World Bank Enterprise Surveys, data revision as 
of Oct. 1, 2014. 
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Exhibit 2: Variable Matrix and Rationale 

 Variable Name  Definition  Expected 
Sign 

Rationale  

Dependent Variables 

𝑯 Exports 
Dummy variable for whether the firm 
export or not 

N/A 
Fakih and Ghazalian (2011) 

Bernard and Jesnen (2004) 

Independent Variables 

𝑋! 
Internationally-
recognized quality 
standard 

Dummy variable indicating whether the 
firm had or not an internationally-
recognized quality standard  

+ 
Grajek (2004) and Czubala 
et al. (2007) 

𝑋! Foreign ownership 
Percentage of the firm owned by a 
foreign stakeholder 

+ 
Fakih and Ghazalian (2011) 

Bernard and Jesnen (2004) 

𝑋! Government 
ownership 

Percentage of the firm owned by the 
government 

– 
Fakih and Ghazalian (2011) 

Bernard and Jesnen (2004) 

𝑋! Firm size Total Employment + 
Fakih and Ghazalian (2011) 

Bernard and Jesnen (2004) 

𝑋! Firm age Years + 
Fakih and Ghazalian (2011) 

Bernard and Jesnen (2004) 

𝑋! Firm use of ICT 
Dummy variable indicating that firm 
uses ICT or not 

+ 
Fakih and Ghazalian (2011) 

 

𝑋! 
Non-
production/Total 
employment 

Total non-production workers over total 
employment 

+/- 
Fakih and Ghazalian (2011) 

Bernard and Jesnen (2004) 

𝑋! Skilled/ Total 
production workers 

Total skilled workers over total 
production workers 

+ 
Fakih and Ghazalian (2011) 

Bernard and Jesnen (2004) 
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 REGRESSION RESULTS B.

Model 1 in Table 6 uses a straightforward approach of the logit model, controlling for 

basic firm characteristics such as foreign ownership, government ownership, size, age 

and use of ICT, which is the baseline scenario. The hypothesis was supported showing 

that the status of a firm of having an internationally-recognized quality standard was 

strongly and positively correlated with the firm’s decision to export. Moreover, the 

finding is consistent with literature that has focused on developing countries. For 

instance, Moenius (2006) found that international standards increase trade flows and 

Grajek (2004) found evidence that the diffusion of ISO10 9000 in certain countries 

promotes exports. As expected, all control variables in this model have statistical 

significance and positive relationships with firm decision’s to export, namely foreign 

ownership, size, age and use of ICT, while government ownership had a negative 

relation.  These findings are consistent with the literature that analyzes firm export 

decision: (Glejser et al. 1980, Aitken et al., 1997; Bernard & Jensen, 2004; Alvarez & 

López, 2005; Greenaway et al., 2007, and Fakih and Ghazalian, 2011). 

As Models 2 and 4 demonstrate, including control variables for skilled workers and 

administrative personnel, per Fakih and Ghazalian (2011), did not vary the significance 

of the initial results. Also, they were not significant, so these two variables are left out of 

the models for further analyses. It could be that the effect of these variables is already 

accounted for by firm size. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10 ISO 9000 addresses standards provide guidance and tools for companies and organizations that want to 
ensure that their products and services consistently meet customer’s requirements, and that quality is 
consistently improved. (ISO, 2015). 
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Table 6: Regression Results Using Logit and Export Probability as the Dependent 
Variable 

 

 
 (1) (2) 

Exports 
 
Mean Coefficients 

Marginal 
Effects Coefficients 

Marginal 
Effects 

Internationally Quality 
Standard (Binary 
variable) 

0.1991 0.9506824*** 
(14.32) 

 

0.1679594*** 
(12.58) 

 

0.9408244*** 
(11.21) 

 

0.1905087*** 
(10.17) 

 
Foreign Ownership  
(Binary variable) 

0.1372 0.3903785*** 
(4.42) 

 

0.0637372*** 
(4.07) 

 

0.563436*** 
(4.69) 

 

0.1117707*** 
(4.28) 

 
Government Ownership  
(Binary variable) 

0.0408 -0.8074988*** 
(-4.61) 

 

-0.094544*** 
(-6.13) 

 

-0.7857816*** 
(-3.5) 

 

-0.1126883*** 
(-4.52) 

 
Firm Size = Medium 
(Binary variable) 

0.3813 0.8333821*** 
(10.56) 

 

0.132779*** 
(10.31) 

 

0.8753828*** 
(9.32) 

 

0.1629793*** 
(9.28) 

 
Firm Size = Large 
(Binary variable) 

0.2144 1.671859*** 
(19.39) 

 

0.3193876*** 
(17.54) 

 

1.880282*** 
(17.54) 

 

0.4014066*** 
(17.3) 

 
Firm Age = Old  
(Binary variable) 

0.8709 0.4618936*** 
(4.51) 

 

0.0618842*** 
(5.1) 

 

0.3314345** 
(2.55) 

 

0.0549269** 
(2.77) 

 
Firm use of ICT (Binary 
variable) 

0.8157 0.5855464*** 
(5.79) 

0.0778154*** 
(6.62) 

0.7009469*** 
(6.41) 

 

0.1120243*** 
(7.31) 

 
Skilled Workers 
(Percentage) 

0.4054   -0.0815391 
(-0.57) 

 

-0.0145435 
(-0.57) 

 
Administrative Workers 
(Percentage) 

0.2954   -0.1361277 
(-0.7) 

 

-0.0242801 
(-0.7) 

 
Constant 0.3466 -3.260005*** 

(-24.35) 
 -2.948419*** 

(-16.14) 
 

           
Observations  7977 5132 

Pseudo R-Squared  0.1469 0.1785 
Chi square-Statistic  1054.72 854.08 

Probability  0 0 
Z-Statistics are given in parentheses. *, **, and *** represent statistical significance at the 90 percent, 95 
percent, and 99 percent levels respectively 
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 (3) (4) 

Exports Coefficients 
Marginal 
Effects Coefficients 

Marginal 
Effects 

Internationally Quality 
Standard (Binary 
variable) 

0.9579833*** 
(14.41) 

 

0.1692961*** 
(12.65) 

 

0.9493118*** 
(11.31) 

 

0.1921199*** 
(10.26) 

 
Foreign Ownership  
(Binary variable) 

0.3770369*** 
(4.24) 

 

0.0613271*** 
(3.92) 

 

0.5509943*** 
(4.56) 

 

0.1089061*** 
(4.16) 

 
Government Ownership  
(Binary variable) 

-0.8377072*** 
(-4.77) 

 

-0.0970553*** 
(-6.41) 

 

-0.8640723*** 
(-3.83) 

 

-0.1208138*** 
(-5.1) 

 
Firm Size = Medium 
(Binary variable) 

0.8383935*** 
(10.63) 

 

0.1335019*** 
(10.37) 

 

0.8812768*** 
(9.38) 

 

0.1638361*** 
(9.34) 

 
Firm Size = Large 
(Binary variable) 

1.674978*** 
(19.44) 

 

0.3198669*** 
(17.58) 

 

1.878278*** 
(17.51) 

 

0.4005882*** 
(17.25) 

 
Firm Age = Old  
(Binary variable) 

0.4587053*** 
(4.47) 

 

0.0614391*** 
(5.05) 

 

0.3205513** 
(2.46) 

 

0.053148*** 
(2.66) 

 
Firm use of ICT (Binary 
variable) 

0.6131856*** 
(6.03) 

 

0.0809428*** 
(6.94) 

 

0.7632239*** 
(6.93) 

 

0.1205039*** 
(7.99) 

 
Skilled Workers 
(Percentage) 

  -0.0530614 
(-0.37) 

 

-0.0094463 
(-0.37) 

 
Administrative Workers 
(Percentage) 

  -0.0697379 
(-0.36) 

 

-0.0124152 
(-0.36) 

 
Country Category: 
Pacific Alliance (Binary 
variable) 

-0.1246592* 
(-1.96) 

 

-0.0183742* 
(-1.99) 

 

-0.2355945*** 
(-3.12) 

 

-0.041161*** 
(-3.18) 

 
Constant -3.24297*** 

(-24.1) 
 -2.938475*** 

(-16.01) 
 

  
  

    
Observations 7977 5132 

Pseudo R-Squared 0.1474 0.1801 
Chi square-Statistic 1062.43 865.56 

Probability 0 0 
Z-Statistics are given in parentheses. *, **, and *** represent statistical significance at the 90 percent,  
95 percent, and 99 percent levels respectively 
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Model 3, incorporates controls to identify if the country is part of the Pacific Alliance 

(Mexico, Colombia, Peru and Chile). This variable is important to account for the 

possible different trade environments that firms in those countries may encounter, such as 

general trade openness and other export driven institutions. This variable is significant 

one at 90% confidence and it had a negative relationship with exports. This is contrary to 

the expected outcome since Pacific Alliance countries would tend to be more open to 

trade and encourage their industries to export more. However, the size of the difference is 

small (with a marginal effect of -0.01 percentage points). All other variables in Model 3 

were significant at 99% of confidence, which is consistent with Models 1, 2, and 4; 

therefore, this confirms the robustness of the model. So, internationally-recognized 

quality standards help firms to export.  

Keeping all other control factors constant at the mean, a firm that holds an 

internationally-recognized quality standard, compared with a firm that does not, is about 

17 percentage points more likely to export. Firms with the standard have an average 

predicted probability of export of 46.3 percent compared to 16.3 percent for a firm 

without the standard. (See Table 7). 

The robustness of the model is further examined by isolating few firm characteristics: 

Country Category (Pacific Alliance or not), and specific Manufacture Sector (food, 

textile and garments, chemical and plastics, and metal-mechanic sector). That is, separate 

regressions were run for each group and the internationally-recognized quality standard 

variable remained highly statistically significant. (Results in Appendix, Tables 9, 10). 
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Examining the probabilities is highly illustrative.  Table 7 shows that foreign ownership 

presents a higher predicted probability of export than other firms (35 percent compared 

with 20 percent). It is the same situation for firms that use ICT (25.3 percent compared 

with 8.8 percent). As the firm size increases, the predicted probability to export rises as 

well. Similar results are found regarding the age of the firm. If the firm has some 

ownership by the government, the predicted probability of export is less than if the firm is 

completely private. For countries in the Pacific Alliance, the predicted probability of 

export is similar to other countries. Analyzing firms by manufacture sector, the 

probabilities are in a narrow range of 20 to 28 percent, with chemical and plastic having 

the largest probability.  
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Table 7: Predicted Average Probabilities of Export for  
Different Characteristics of a Firm 

 
Mean Probability of Export given that the firm 
has/is: 

  
    

No. of 
Obs. 

Mean 
Probability 

All firms (sample mean)  7986 22.30% 

 

Internationally Quality Standard 

Yes 1588 46.28% 

No 6389 16.34% 

 

Foreign Ownership  

Yes 1095 35.34% 

No 6882 20.23% 

 

Government Ownership  

Yes 326 15.95% 

No 7651 22.57% 

 

Firm Size  

Small 3225 8.93% 

Medium 3042 22.49% 

Large 1710 47.19% 

 

Firm Age 

Young 1030 14.08% 

Old 6947 23.52% 

 

Firm use of ICT  

Yes 6507 25.34% 

No 1470 8.84% 

 

Pacific Alliance 

Yes 2518 23.27% 

No 5459 21.85% 

 

 

Manufacture sector 

Food 539 25.79% 

Textile 751 20.32% 

Chemical & Plastic 402 28.81% 

Metal-mechanic 405 24.99% 
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Considering whether or not a firm holds the internationally-quality standard, Table 8 

illustrates that all the predicted probabilities conditional on other characteristics of a firm 

are higher when the firm possess the internationally-recognized quality standard. 

Therefore, for any type of firm, in any country and any manufacture sector, the predicted 

probability of export is greater for a firm that has the standard. The probability is 

consistently higher across the entire firm characteristics examined (See table 8). For 

instance, if a foreign stakeholder owns part of the firm, the predicted probability of 

export, given that the firm holds the internationally-recognized quality standard, is 54.6 

percent, while if the firm does not have the standard, the predicted probability is only 

23.2 percent. 

One major finding is that new, small and domestic-owned firms, benefit more from 

complying with standards than large, foreign-owned and consolidated firms. This finding 

is reflected in Table 8, which shows that for the first set of firms having the standard 

represent for them a higher export probability. For instance, a small firm that complies 

with the internationally-recognized quality standard has 1.53 times more export 

probability than a small firm without the standard. Similarly, a large firm with the 

standard has 0.68 times more export probability than a large firm without it. 
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Table 8: Matrix of Predicted Average Probabilities of Export for Different 
Characteristics of a Firm Given the Status of Internationally-Quality Standard 

 

Mean Probability of Export given that the 
firm has/is: 

Internationally Quality 
Standard 

Times that the 
Export Prob. for 

having the standard 
is higher than not 

having it. Yes No 

All firms (sample mean) given the firm export  46.23% 16.35%  

 

Foreign Ownership  

Yes 54.57% 23.19% 1.35 

No 43.27% 15.54% 1.78 

 

Government Ownership  

Yes 32.66% 11.55% 1.83 

No 46.89% 16.54% 1.83 

 

Firm Size  

Small 20.21% 7.99% 1.53 

Medium 38.43% 18.58% 1.07 

Large 61.28% 36.37% 0.68 

 

Firm Age 

Young 31.29% 10.38% 2.01 

Old 48.23% 17.25% 1.80 

 

Firm use of ICT  

Yes 47.64% 18.69% 1.55 

No 24.57% 7.78% 2.16 

 

Pacific Alliance 

Yes 46.76% 16.21% 1.88 

No 46.01% 16.40% 1.81 

 

 

Manufacture sector 

Food 49.65% 17.00% 1.92 

Textile 45.67% 17.43% 1.62 

Chemical & Plastic 48.41% 18.34% 1.64 

Metal-mechanic 46.40% 16.70% 1.78 
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 ROBUSTNESS OF THE MODELS C.

The models have some limitations. First of all, the analysis cannot cover a vast network 

of informal businesses because the database only includes formal private-sector firms. 

This is crucial since the typical country in Latin America produces about 40 percent of 

GDP and employs 70 percent of the labor force informally (Loyza, et al. 2009). This 

situation may upwardly bias the results, given that the sample includes formal enterprises 

that by definition can export (an informal firm cannot legally export). 

Secondly, the proxy used in this study is only as good as the data upon which it is based. 

Here, a broad definition of the international standard is utilized. This broad definition is 

reflected in the available data on whether a firm has or does not have an internationally-

recognized quality standard, which is sufficient for comparing results across literature. 

However, it is too general that it could not identify key quality standards for a specific 

firm or manufacture sector to promote exports. For instance, it does not have information 

on quality-product related standards.  

Though the Enterprise Survey has made enormous steps in providing researchers with 

detailed firm level data across many different countries, missing observations across 

certain categories of firms and other consistency issues are still commonly reported. 

(Seker, 2011; Djankov et al. 2010). Furthermore, there is the possibility of endogeneity 

since firms that export are not necessarily a random sample. 

Fortunately, the limitations aside, the models and results were robust. Tests were 

conducted, showing consistency and strength of the models across the assessments. The 
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models did not present problems of multicollinearity,11 indicating that predictor or 

independent variables in the multiple logit regression models are not highly correlated, 

meaning that one variable cannot be linearly predicted from the others with a trivial 

degree of accuracy.  

The models used in this assessment did not include robust standard errors despite a 

significant test statistic on the White and Breush-Pagan tests for heteroskedasticity. 12 In 

analyzing the logit regression results using both regular and robust standard errors, the 

results did not differ by much.13  

Finally, the several models approached in this assessment did not have specification 

problems14, meaning that the functional form for the model and the variables chosen to 

include are fine. This test is crucial since one would expect problems with inverse 

causality15 because of the fact that firms, in order to export, are more likely to obtain the 

internationally-recognized quality standard to be recognized on international markets.  

 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11 See Pairwise Correlations for Regressors in the Table 11 in Appendix. And Variance Inflation Factors for 
Regressors in the Table 12 in Appendix. 

12 See Chart 3 and Tables 13 and 14 in Appendix 

13 See Table 15 in Appendix. 

14 See Linktest in Table 16 in Appendix. 

15	  Frequent mistake of confusing the cause with the effect, or the converse.	  
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V. POLICY RELEVANCE 

A. RELATIONSHIP OF FINDINGS TO LITERATURE 

Much of the current research into quality standards is based in the macroeconomic 

determinants of exports using aggregated macroeconomic country data. However, this 

may lose much of the explanation on how and which factors drive firms’ exports. 

Aggregation limits our understanding of how international standards may influence 

private companies from increasing exports. Only few studies analyze microeconomic 

level firm data.  Further, the studies that analyze firm level data are focused on standards 

that impose developed countries, rather than the  characteristic of the firm compliance or 

not with the international standards. (Chen et al., 2006 and Sánchez et al., 2008). 

The present study findings support part of the literature on which international quality 

standards, as a firm characteristic, are positively related with exports. That is, meeting 

them can be helpful to export. However, compliance may not be easy. For example, Chen 

et al. (2006) and Sánchez et al. (2008) determined that more stringent OECD product 

standards led to reduced exports and decreased market diversification. So any firm that 

could comply with those standards would have a higher probability to export. Thus, 

policies to encourage the development of internationally-recognized quality standards in 

Latin American firms can be an effective way to support exports.  

This study is unique in the sense that it incorporates the international quality standard 

variable into the firm decision to export. Other studies (Aitken et al., 1997; Bernard & 

Jensen, 2004; Greenaway et al., 2007; Roberts & Tybout 1997; Alvarez & López 2005; 

Bernard et al., 2007) have used the Enterprise Survey data to examine firm decision to 
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export but do not include the appropriate variable of international standards. They 

postulate relationships between certain firm characteristics and firms’ ability to export. 

Some of these studies are supported here (Aitken et al., 1997; Bernard & Jensen, 2004; 

Greenaway et al., 2007; Roberts & Tybout 1997; Alvarez & López 2005; Bernard et al., 

2007). For instance, exporting firms are larger in size than non-exporters, particularly for 

developing countries, thus supporting literature that emphasizes the importance of 

international trade to employment growth (Roberts & Tybout 1997; Bernard & Jensen 

2004; Alvarez & López 2005; Bernard et al., 2007). Firm size captures factors such as 

economies of scale, which promote exports.  

This paper found that large firms who possess an internationally-recognized quality 

standard have the highest probability to export among the sample (61 percent, See table 8 

for predicted probabilities). This finding suggests that government policies to help firms 

expand their business into overseas markets, such as getting an internationally-recognized 

quality standard can have a substantial influence on firm employment levels.  

Another common result in literature and in this study of manufacturing firms in Latin 

America is a positive relationship between foreign ownership and exporting activities 

(Aitken et al., 1997; Bernard & Jensen, 2004; Alvarez & López, 2005; Greenaway et al., 

2007). In this sense, one important conclusion is that multinational firms have stronger 

business relationships and more information about foreign markets. Moreover, these 

firms generate sectorial and geographic spillovers increasing probability of export for 

other firms (Aitken, Hanson, & Harrison, 1997). This paper found that firms owned by a 

foreign stakeholder and comply with internationally-recognized quality standards have a 

strong likelihood to export (54.6 percent, See table 8 for predicted probabilities). So 
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policies that encourage foreign direct investment (FDI) may help exports and may create 

other spillovers in the sense of encouraging compliance with international quality 

standards for other firms. 

The present study does not analyze the cost of getting the internationally-recognized 

quality standard; however other studies for the Latin American region have found that 

sunk costs16 associated with the compliance of the standard are large and also a 

significant source of export resistance (Roberts and Tybout, 1997). Therefore, any 

measure that may help to alleviate the cost may help to encourage exports. 

In summary, internationally-recognized quality standards have a highly significant 

positive relationship with firm exports, supporting this paper’s hypothesis. This 

relationship held regardless of whether other characteristics of a firm changed (size, 

foreign or government ownership, or manufacture sector) and whether the country was 

part of the Pacific Alliance or not. The explanatory power of all models is significant. 

This relationship is particularly higher for small,  domestic-owed and new enterprises. 

 

 

 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16 Cost that has already been spent and cannot be recovered 
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B. POLICY RECOMMENDATIONS 

For policy makers it is important to know what factors drive or constrain exports in the 

economy. What is clear is that an expansion in exports benefits the economy in terms of 

employment growth (Roberts & Tybout 1997; Bernard & Jensen 2004; Alvarez & López 

2005; Bernard et al., 2007). There is also evidence which links trade with poverty 

reduction (Sánchez et al. 2008). Further, no country has developed over long periods of 

time without experiencing an increase in its exports (Rodriguez and Rodrik, 2001). 

Therefore, policy makers would desire to increase exports to foster employment, reduce 

poverty and generate economic growth. 

Even though World Trade Organization agreements (Technical Barriers to Trade and 

Sanitary and Phytosanitary Measures) have promoted compliance to international trade 

standards and increased transparency in regulatory systems, they still remain a main 

concern, especially for developing countries. Moreover, in developing countries, there is 

sometimes lack of capacity to meet international standards.  Aid is required to build local 

capacity to meet them (Sánchez et al. 2008). 

This paper supports the existing literature by validating and expanding upon the results of 

previous studies that have demonstrated the need to pay particular attention to the 

constraints faced by exporting firms. Firms that cannot enter diversified markets due to 

the lack of an international standard will be less able to expand their exports. 

As the results of the present paper show, internationally-recognized quality standards are 

positively correlated with exports for manufacturing firms in Latin America, having more 

benefits for small, domestic-owned and new firms. Therefore, it suggests that aiding the 
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capacity of these exporters in meeting standards could improve the stability of their sales 

in international markets. It could also help firms diversify their export markets and thus 

diminish risks. Consequently, policies that encourage a firm to get internationally-

recognized quality standards, are essential to drive broad-based export growth, creating a 

way for general economic growth and further employment opportunities.  In this sense, 

policymakers can spur business compliance with international standards for the purpose 

of boosting exports. For instance, policymakers can create programs to proactively 

support trade.  In the absence of policies that encourage market access to these 

businesses—especially those small-sized firms—the economy will depend on the 

domestic market to grow. 

The economic justification for government involvement in export promotion is based on 

the assumption of asymmetric information—firms in developed countries have more 

information than firms in developing countries—and other market failures, such as 

imperfect competition (Lederman et al., 2011). Higher uncertainty associated with 

international markets and their different legislations have also been recommended as a 

justification for export support by the public sector (Panagariya, 2000). Furthermore, 

there is evidence that there are decreasing returns to scale in resources invested into 

export promotion (Lederman et al., 2011). In this sense, a government involvement is 

justified. 

Measures that can encourage internationally-recognized quality standards compliance 

could include, among others, programs to train firms on how to achieve compliance with 

international standards and subsidize part of the cost that manufacture enterprises may 

face to meet the standard. On the institutional framework, these policies could be 
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achieved by improving the capacity and rethinking the role of  (1) the Export Promotion 

Agency to better overcome information asymmetries and costs, and (2) the National 

Standards Body to promote standardization and quality assurance in a more efficient 

manner. 

Most of the Latin American Countries have this type of agencies. The key point is to 

rethink or reformulate what these agencies are doing, and evaluate their performance. Are 

they really creating or facilitating access?  Should there be a different arrangement in 

their main activities? What should be those activities? Are they focusing in the 

appropriate manufacture sectors?  Are they reaching the right kind of firms? There should 

be a public or a private agency, or a mix? All of these questions should be considering 

when evaluating the performance of the agencies. Here is an open issue beyond the 

present study, which requires further comparative research for the Latin American region. 

So far, analyzing the Export Promotion Agencies, Lederman et al., 2011, suggested that 

any kind of support for private-sector exports should be directed to firms who enter new 

markets. Further, the authors recommended that any kind of monetary encouragement for 

internationally-recognized quality standard to enter a new market, should be on a cost-

sharing structure to overcome free rider problems and ensure programs are used only by 

those truly dedicated to export. Additionally, any monetary support should be for a 

maximum of two or three years, so it does not transform into an ongoing subsidy. 

Moreover, there are important spillovers associated with gathering foreign market 

information related to quality and technical standards, so getting the information for one 

firm could help an entire sector, as the information should be public for all whom may be 

interested, for instance on the web page of the Export Promotion Agency.  Another policy 
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may include facilitating information exchange with importing countries (Chen at al. 

2006). In this sense, the agency may promote information sharing, training and any 

monetary encouragement for getting the internationally-recognized quality standard to 

enter a new market, through a close involvement with clusters or private sector 

associations, in order to gain economies of scale and assure greater spillovers.  

Considering the National Standards Body, according to International Trade Centre 

(2004), it should promote standardization and quality assurance in industry and 

commerce in compliance with international standards. A way to undertake the 

implementation of these standards is through well-established certification schemes, 

which will provide the quality needed. These schemes would include training of firms on 

how to meet the internationally-recognized quality standard, which requires a high degree 

of cooperation between public and private sectors to ensure proper implementation.  

Quality assessment (quality management, accreditation and metrology) to verify the 

compliance with the standards is important; the Body can assure conformity valuation. It 

is important to have a strong integral control system with a set of certified laboratories 

and customs procedures. This may be achieved by negotiating on testing procedures 

towards mutual recognition with importing countries and through international 

cooperation (Chen at al. 2006). Further, conformity assessment17 services for the private 

firms should be accessible at a reasonable cost, delivered in a reasonable time and 

accepted in target markets. International Trade Centre (2004). 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

17	  “At its simplest, "conformity assessment" means checking that products, materials, services, systems or 
people measure up to the specifications of a relevant standard” (ISO, 2015)	  
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VI. CONCLUSION 

Using a newly available dataset from the World Bank Enterprise Surveys for manufacture 

firms across 16 Latin American countries, this paper investigates the relationship between 

internationally-recognized quality standards and exports. This paper builds on prior 

research that found positive relationships between firm size, foreign ownership, 

communications technology and age, and the likelihood of a firm to export.  

Focusing on manufacture firms, an econometric model is used to determine how 

internationally-recognized quality standards play a role in the firm’s export decision, 

while controlling for other factors—including firm size, ownership, age, use of ICT—

considered to be determinants to firm exports. This analysis uses various robustness 

checks to the models, finding that internationally-recognized quality standards have a 

highly significant positive relationship with firm exports, thus supporting this paper’s 

hypothesis. This relationship held regardless of whether other characteristics of a firm 

changed (size, foreign or government ownership, or manufacture sector) and whether the 

country was part of the Pacific Alliance or not. This is important given that it is thought 

that only large, foreign owned and old firms are the ones that could benefit from 

acquiring the internationally quality certificate. This study shows that small, domestic-

owned and new firms benefit more from complying with the internationally-recognized 

quality standard. 

Therefore, this paper suggest that building the capacity of especially small, domestic-

owned and new firms in meeting standards, could improve the stability of their sales in 

international markets. It could also help firms to diversify their export markets and thus 

diminish risks. Consequently, policies that encourage a firm to get internationally-



	   40	  

recognized quality standards, are essential, for new and small firms.  In this sense, 

policymakers can create programs to proactively support trade, such as training these 

firms on how achieve compliance with international standards and subsidize part of the 

cost. On the institutional framework, these policies could be achieved by improving 

capacity by rethinking the role and evaluate the performance of (1) the Export Promotion 

Agency to overcome with information asymmetries and costs, and (2) the National 

Standards Body to promote standardization and quality assurance. Which opens a new 

line of research for these topics of public policy and public administration. 
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APPENDIX 

 

Table 9: Regression Results Using Logit for Exports by Country Category 

 
(5) (6) 

 
Pacific Alliance Countries Non Pacific Alliance Countries 

Exports Coefficients Marginal Effects Coefficients Marginal Effects 
Internationally Quality 
Standard (Binary variable) 

0.8907502*** 
(7.65) 

 

0.1555294*** 
 (6.77) 

0.9816429*** 
 (12.05) 

0.1736187*** 
 (10.52) 

Foreign Ownership  
(Binary variable) 

0.7264693*** 
(4.2) 

 

0.1311305*** 
 (3.63) 

0.2452572** 
 (2.33) 

0.0381675** 
 (2.22) 

Government Ownership  
(Binary variable) 

0 	   -0.6893421*** 
 (-3.76) 

 

-0.0831615*** 
 (-4.72) 

 
Firm Size = Medium 
(Binary variable) 

0.8709533*** 
 (5.83) 

 

0.1387919*** 
 (5.78) 

 

0.8247746*** 
 (8.84) 

 

0.1305972*** 
 (8.55) 

Firm Size = Large (Binary 
variable) 

1.7426*** 
 (10.69) 

 

0.3347619*** 
(9.81) 

1.63993***  
(16.05) 

0.3110486*** 
 (14.37) 

Firm Age = Old  (Binary 
variable) 

0.2830932*  
 (1.66) 

 

0.0402555*  
(1.78) 

 

0.5385991***  
(4.17) 

 

0.0697567***  
(4.84) 

 
Firm use of ICT (Binary 
variable) 

1.400783*** 
(4.1) 

 

0.1449427*** 
(6.71) 

 

0.5445441*** 
(5.01) 

 

0.0732113*** 
(5.56) 

 
Constant -4.030929***  

(-10.95) 
 -3.226624***  

(-20.68) 
 

          
Observations 2509 5459 

Pseudo R-Squared 0.1627 0.1422 
Chi square-Statistic 361.49 700.59 

Probability 0 0 
Z-Statistics are given in parentheses. *, **, and *** represent statistical significance at the 90 percent, 95 
percent, and 99 percent levels respectively 

 



Table 10: Regression Results Using Logit for Exports by Manufacture Sector 
Exports (7) (8) (9) (10) 

Marginal Effects Food Textiles and 
Garments 

Chemicals & 
Plastics 

Metal-Mechanic Sector (Metal 
prod., Machinery, Equip. and 

Electronics) 
Internationally Quality Standard (Binary 

variable) 
0.3299248*** 

(6.18) 
 

0.2084757*** 
(3.25) 

0.2378113*** 
(4.02) 

0.0015144** 
(2.02) 

Foreign Ownership  (Binary variable) 0.2232136** 
(2.31) 

 

0.2401976* 
(1.95) 

-0.0279262 
(-0.35) 

0.2099445** 
(2.09) 

Government Ownership  (Binary variable) -0.1056492** 
(-2.07) 

 

-0.1898205*** 
(-5.35) 

0.2779502 
(1.15) 

-0.2705179*** 
(-4.92) 

Firm Size = Medium (Binary variable) 0.1777882*** 
(2.88) 

 

0.1443144*** 
(3.33) 

0.1159356 
(1.58) 

0.2684193*** 
(4.16) 

Firm Size = Large (Binary variable) 0.3025258*** 
(3.86) 

 

0.4679574*** 
(8.5) 

0.4347718*** 
(5.85) 

0.5212865*** 
(7.37) 

Firm Age = Old  (Binary variable) 0.0934329** 
(2.07) 

 

0.0720407* 
(1.68) 

0.210271*** 
(2.98) 

0.0736341 
(0.71) 

Firm use of ICT (Binary variable) 0.1215475*** 
(2.61) 

 

0.0642204* 
(1.61) 

0.1016582 
(1.02) 

0.0390813 
(0.57) 

Country Category: Pacific Alliance (Binary 
variable) 

-0.0528405 
(-1.49) 

0.0591138 
(1.59) 

-0.1316342** 
(-2.41) 

-0.1100937** 
(-2.05) 

     Observations 539 751 402 405 
Pseudo R-Squared 0.2889 0.1742 0.2006 0.1364 
Chi square-Statistic 127.15 116.5 83.85 57.8 

Probability 0 0 0 0 
Z-Statistics are given in parentheses. *, **, and *** represent statistical significance at the 90 percent, 95 percent, and 99 percent levels 

respectively 
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Table 11: Pairwise Correlations for Regressors 

 

Variables 
Intern. 
Qual. 
Stand. 

Foreign Governm. 
Size 
Med. 

Size 
Large 

Age Old ICT 
Skilled 

W. 
Admi. 

W. 
Country 

Cat. 

Internationally Quality Standard  1                   

Foreign Ownership  0.1875 1                 

Government Ownership  0.0049 0.4823 1               

Firm Size = Medium  
-

0.0053 
-0.0209 0.01 1             

Firm Size = Large  0.308 0.2013 0.0048 -0.4101 1           

Firm Age = Old  0.0218 -0.0678 -0.0753 0.0378 0.0737 1         

Firm use of ICT  0.1617 0.1032 0.0083 0.1215 0.1892 -0.0056 1       

Skilled Workers 0.0314 0.0293 0.0803 -0.0988 -0.0149 0.0138 -0.0556 1     

Administrative Workers 0.0731 0.0061 -0.061 0.017 -0.015 -0.0322 0.1562 -0.3744 1   

Country Category: Pacific Alliance 0.0487 -0.0901 -0.1343 0.0447 -0.0003 0.0018 0.1601 -0.0157 0.1516 1 

*	  All	  statistical	  significant	  at	  the	  95	  percent	  level.	  
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Table 12: Variance Inflation Factors for Regressors 
 
 

 
Variable VIF 1/VIF 
 
Firm Size = Large (Binary variable) 
 

1.63 
 

0.612406 
 

Foreign Ownership  (Binary variable) 1.38 0.727067 
 
Firm Size = Medium (Binary variable) 1.36 0.735003 
 
Government Ownership  (Binary variable) 1.27 0.784449 
 
Internationally Quality Standard (Binary 
variable) 1.23 0.814385 
 
Administrative Workers (Percentage) 1.23 0.814777 
 
Firm use of ICT (Binary variable) 1.22 0.820175 
 
Skilled Workers (Percentage) 1.2 0.833257 
 
Country Category: Pacific Alliance (Binary 
variable) 1.09 0.915833 
 
Firm Age = Old  (Binary variable) 
 

1.01 
 

0.986462 
 

Mean VIF 1.26 
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Chart 3: Plot of Fitted Values vs. Residuals 

 

 

 

Table 13: White test 

 

Source	   chi2	   df	   p	  

Heteroskedasticity	   315.16	   51	   0.0000	  

Heteroskedasticity problem 

 

Table 14: Breush-Pagan Test 

 

chi2(1)=	   1139.10	  

Prob	  >	  chi2=	   0.0000	  

Heteroskedasticity problem 
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Table 15: Regression Results using Robust Standard Errors and Not 

 

 

(3) Robust Standard 
Errors 

(11) Normal 
Standard Errors 

Exports Coefficients Coefficients 
Internationally Quality Standard (Binary variable) 0.9579833*** 

(14.41) 
 

0.9579833*** 
(14.35) 

 
Foreign Ownership  (Binary variable) 0.3770369*** 

(4.24) 
 

0.3770369*** 
(4.42) 

 
Government Ownership  (Binary variable) -0.8377072*** 

(-4.77) 
 

-0.8377072*** 
(-4.61) 

 
Firm Size = Medium (Binary variable) 0.8383935*** 

(10.63) 
 

0.8383935*** 
(10.78) 

 
Firm Size = Large (Binary variable) 1.674978*** 

(19.44) 
 

1.674978*** 
(19.69) 

 
Firm Age = Old  (Binary variable) 0.4587053*** 

(4.47) 
 

0.4587053*** 
(4.58) 

 
Firm use of ICT (Binary variable) 0.6131856*** 

(6.03) 
 

0.6131856*** 
(5.63) 

 
Country Category: Pacific Alliance (Binary 
variable) 

-0.1246592*** 
(-1.96) 

 

-0.1246592* 
(-1.91) 

 
Constant -3.24297*** 

(-24.1) 
-3.24297*** 

(-23.72) 
  

 
  

Observations 7977 7977 
Pseudo R-Squared 0.1474 0.1474 
Chi square-Statistic 1062.43 1247.97 

Probability 0 0 
	  



Table 16: Linktest: Regression Results Using Linear Predicted Values 

  Exports 
	   	   	   	   	   	   	   	   	  

 Regression (1) Regression 
(2) 

Regression 
(3) 

Regression 
(4) 

Regression 
(5) 

Regression 
(6) 

Regression 
(7) 

Regression 
(8) 

Regression 
(9) 

Regression 
(10) 

 Linear 
predicted 

value 

0.9615756*** 0.9270149*** 0.955557*** 0.9215908*** 0.8474209*** 1.005914*** 0.889996*** 1.061713*** 0.979609*** 0.8298695*** 

z=14.39  z=17.41  z = 14.31 z=17.37  z=8.53  z=11.87 z=7.33  z=6.98  z=8.00  z=4.96 

0 0 0 0 0 0 0 0 0 0 

                     
Linear 

predicted 
value 

squared 

-0.0187568 -0.0513454* -0.02165443 -0.0550546* -0.0813509 0.0028126 -0.0796566 0.0409997 -0.0360632 -.181702 

z=-0.65 z=-1.75 z = -0.75 z=-1.89  z=-0.77  z=0.08 z=-1.27  z=0.53  z=-0.39  z=-1.53  

0.518 0.079 0.454 0.059 0.4413 0.938 0.204 0.596 0.7 0.127 

                     

Constant 
-0.0028601 0.028157 -0.0033631 0.0301826 0.0039747 0.0006424 0.0934277 -0.0209605 0.0384207 0.0934776 

z=-0.07  z=0.60  z = -0.08 z=0.64 z=0.05 z=0.01  z=0.60 z=-0.15  z=0.24  z= 0.66  

0.948 0.551 0.939 0.522 0.957 0.991 0.551 0.879 0.813 0.511 
                     

Observ. 7977 5132 7977 5132 2509 5459 539 751 402 405 
Pseudo 

R-
Squared 0.147 0.179 0.1475 0.1799 0.1639 0.1422 0.2916 0.1746 0.2006 0.1408 

Chi 
Square-
Statistic 1244.6 1080.9 1248.53 1086.51 447.01 815.24 179.42 147.55 83.85 74.55 

Probabilit
y 0 0 0 0 0 0 0 0 0 0 
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