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Abstract 

A debate exists as to how ISO 9000 impacts trade. On the one hand, it is argued that ISO 9000 

is an efficient signaling device or even a “common language”, both of which lower 

information asymmetries between firms, thus allowing more efficient organization of inter-

firm trade. On the other hand, ISO 9000 is criticized as a means of introducing market-entry 

barriers and a tariff on international trade. Empirical results in this paper support the common 

language and reject the trade barrier hypothesis. Other benefits of ISO 9000—signaling and 

internal efficiency gains—are also possible though not individually tested.  
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1. Introduction 

As traditional trade protection barriers have been decreased or even liberalized, 

technical trade barriers (TTBs) such as standards and regulations have become increasingly 

important in determining the international trade flows. Yet, there are few empirical studies 

that quantify their impact on trade. This paper contributes to the literature by focusing on one 

particular standard—ISO 9000—and providing empirical analysis of its impact on trade. 

ISO 9000 certification system for quality management is probably the most spectacular 

example of the work done by the International Organization for Standardization (ISO), whose 

main objective is to harmonize standards around the world in order to promote trade and 

therefore global welfare. The vision of the developers is that  “(…) through world-wide 

acceptance and use, the ISO 9000 family of standards will provide an effective means for 

improving the performance of individual organizations and providing confidence to people 

and organizations that products (goods and services) will meet their expectations thereby 

enhancing trade, global prosperity and individual well-being”(ISO, 2005).  

Critics of ISO 9000 claim, however, that it is merely a barrier to market entry and a 

tariff on international trade. It is difficult to judge on purely theoretical grounds whether the 

use of the standards promotes or hinders trade. On the one hand, ISO 9000 might be used as a 

cost efficient quality signal or a “common language”, which both lower informational 

asymmetries between firms allowing them to organize trade more efficiently. On the other 

hand, ISO 9000 has been used as a standard against which to assess performance in 

government procurements and in setting of minimum quality requirements for imports. This 

raises concerns about use of the standard as a tool for domestic markets’ protection. 

In order to empirically investigate the impact of ISO 9000 on international trade, I 

estimate a gravity equation, which incorporates ISO 9000 certifications in each country as a 

factor affecting trade flows. As it has been pointed out in the literature, the causality might go 
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both ways. International trade might benefit (suffer) from standards’ harmonization, as trade 

barriers decrease (increase); and standardization process might in turn be determined by 

intensity of foreign trade, which indicates openness of an economy ( see e.g. Casella, 1996; 

Moenius, 2000). As a consequence, empirical models of international trade using 

standardization as an explanatory variable may suffer from endogeneity bias.1 I address this 

issue applying instrumental variable (IV) techniques.  

The empirical literature investigating the impact of common standards on trade is 

scarce. Grajek and Clougherty (2006) investigate performance of ISO 9000 from an 

institutional perspective and find evidence of its effectiveness in facilitating trade and FDI in 

less developed nations, which often lack the established institutional framework of developed 

nations. This result corroborates with Hundson and Jones (2003). An important limitation of 

these studies, which I overcome in this paper, is that they do not control for reversed causality 

between ISO 9000 and trade, hence potentially suffer from endogeneity.  

Other existing empirical analyses of ISO 9000 focus on factors responsible for ISO 

take-up and market reaction to the certification. Examples include Anderson et. al. (1999), 

who find that after controlling for regulatory and customer pressures, providing credible 

signals of quality assurance to external parties motivates the adoption decision. Further, 

Docking and Dowen (1999) examine the reaction of the firms’ stock price to the 

announcement of ISO 9000 registration. They find that, for smaller firms, investors react 

positively to the announcement and that there was no significant reaction for larger firms. 

Beyond the realm of ISO 9000, the work by Moenius (2000) looks at the impact of 

country-specific and bilaterally shared product and process standards on international trade. 

He finds that both country-specific and shared standards are favorable to trade. Similarly, 

Swann et al. (1996) report that both international and country-specific product standards 

                                                 
1 Empirical tests conducted in an earlier version of this study (Grajek, 2004) also suggest that endogeneity might 
be an issue here. 
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promote imports into the U.K. Further, Blind (2001) analyses Switzerland’s trade of 

measurement and testing products with Germany, France, and the U.K. He finds that the stock 

of both national and international standards in this sector has a positive impact on the trade 

flows. In turn, Blind (2002) investigates factors responsible for intensity of standardization in 

20 industrial sectors of seven countries. He reports empirical evidence of the positive relation 

between the stock of national and international standards in a sector and the ratio of exports to 

total production in that sector. My study adds to the existing literature by focusing on one 

international standard—ISO 9000—and analyzing its impact on trade flows. One advantage 

of looking at ISO 9000 is a natural and straightforward measure of standardizations’ intensity, 

which is captured by the number of certified firms in each country, as opposed to the number 

of standardization relevant documents used in other studies. 

More generally, this work also relates to the strand of literature considering the role of 

networks in reducing information costs associated with international trade (e.g. Rauch, 1999; 

Rauch and Trindade, 2002). To the extent that ISO 9000 lowers information and search costs, 

its role for international trade resembles the role of ethnic Chinese networks and the Internet 

studied by Rauch and Trindade (2002) and Freund and Weinhold (2004), respectively. 

Neither of these studies, however, addresses potential endogeneity of the networks’ 

formation. 

 The rest of the paper is organized as follows: Section 2 describes the ISO 9000 family 

of standards and its role in international trade. Data, empirical test of the ISO 9000 

performance, and discussion of the results are presented in section 3. Section 4 concludes. 

 

2. ISO 9000 certification and its role in international trade 

The ISO 9000 family of standards is often referred to as generic quality management 

standards – generic in the sense that they can be implemented by any organization regardless 
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of its size, activity sector, and managerial or national culture. Quality management reflects 

what the organization does to enhance customer satisfaction by meeting his/her requirements 

and expectations.2 Compliance with ISO 9000 indicates consistent use of documents and 

standardized procedures to produce a good or service, for which the customer contracts. In 

other words, ISO 9000 certifies that the firm’s products conform to specification.  

 The history of ISO 9000 started in 1987 with publication of the ISO 9000 Quality 

Assurance Standards by a Technical Committee (TC 176) of the International Organization 

for Standardization (ISO). By the end of 2001, the number of ISO 9000 certificates exceeded 

half a million in 161 countries around the world, contributing to its reputation as an 

international reference for quality requirements in business-to-business dealings.3 I treat ISO 

9000 as a uniform standard although it consists of a series of nested standards, which evolved 

over time. The core members of the original family with which firms could actually be 

certified were ISO 9001, ISO 9002, and ISO 9003. They differed in terms of the quality 

system elements they covered. The nested nature of these standards allowed firms to 

accommodate differences in the scope of their operations.4  The 2000 edition of the ISO 9000 

family replaced these three standards with a single one labeled ISO 9001: 2000. As 

supplementary standards, the 2000 edition included ISO 9000: 2000, which describes 

fundamentals and specifies vocabulary for a quality management system, and ISO 9004: 

2000, which provides guidelines for performance improvements. Both of them were 

developed on the basis of previous standards, which they replaced. Given that the core 

members of the ISO 9000 family were finally replaced by a single one, the simplifying 

assumption of this paper treating ISO 9000 as a uniform standard seems justified. 

                                                 
2 See ISO (2002). 

3 Ibid. 

4 See Anderson et al. (1995, 1999) for details. 
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ISO 9000 adoption is a sovereign decision of each firm; however, they can seek 

certification only in their home countries. Each country has one government-designed 

accrediting agency that certifies the competence of third party registrars to conduct ISO 9000 

quality audits. The registrars are also charged with the issuing of certificates.5 In general, 

motivations behind the implementation of ISO 9000 could be divided into three main 

categories: i) compliance with government regulations, ii) ability to establish new business 

relationships, and iii) internal efficiency gains. In fact, all the factors influencing managers to 

seek ISO 9000 certification identified by Anderson et al. (1999) in a comprehensive review of 

practitioners journals fall into one of the three categories.  

The first category stems from the fact that ISO 9000 has been used as a standard 

against which to assess performance in government procurements and in setting of minimum 

quality requirements for products that affect public safety. The Single Market Initiative of 

1992 initiated by the European Community involves the most noticeable example of such 

regulations. The public safety argument obliged firms to attain a uniquely designed EC Mark 

in order to get access to certain markets.6 ISO 9000 was selected as a means to attain the mark 

in most of the cases. This raises concerns about ISO 9000 being a barrier to market entry and 

a tariff on international trade. In the empirical part of this paper, I allow the coefficient on 

home-country ISO certifications to vary depending on whether the host country belongs to the 

European Union (EU) or not to address these concerns. If the EU used this standard as a tool 

for domestic markets’ protection, then ISO 9000 certification could be expected to help 

                                                 
5 Ibid. 

6 Ibid; depending on the product category, the EC Mark must have been attained till 1992-

1995. 
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exports to the EU more than to other countries.7 Coefficient on the respective interaction 

terms can then be used to test the trade barrier hypothesis.  

With regard to the second category of motivations there at least two mechanisms that 

may help firms in establishing new business relationships: quality signaling and common 

language. ISO 9000 not only proxies for conformance of the firm’s product to its 

specification, but also—as argued by Terlaak and King (2006)—can signal a firm’s superior 

but unobserved attributes. In line with this argument, they find ISO certification to increase 

facility growth when buyers face multiple suppliers and the attributers of suppliers are 

intangible. In other words, ISO 9000 offers a potentially low-cost signal of a firm’s 

commitment to quality.  

Moreover, as noted by Bénézech et al. (2001, p. 1396), “the ISO 9000 series can be 

viewed as a code, a language used by firms to extend their industrial relationship”. Thanks to 

standardized documentation flow and organizational procedures within certified firm, ISO 

9000 provides a screening device that allows other firms to observe and to evaluate its 

performance. This naturally lowers informational asymmetries between firms, which in turn 

leads to lower transaction and search costs in vertical relations between firms. To realize the 

benefits of ISO 9000, however, both contracting parties should have adopted (i.e. learned) it 

in the first place. This is why the common-language analogy is appropriate.8 Learning this 

                                                 
7 Since the data for subsequent analysis covers the years 1995 and 2000, the EU variable 

includes EU15 countries: Austria, Belgium, Denmark, Finland, France, Germany, Greece, 

Italy, Ireland, Luxembourg, Netherlands, Portugal, Spain, Sweden, and the UK. 

8 We give the common language hypothesis a slightly different spin than Bénézech et al. 

(2001). They concentrate rather on the role of ISO 9000 as a means to codify the knowledge 

within a firm. 
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common language could be viewed as an alternative for establishing vertical relations based 

on long-term relationship and trust reputation.  

Both quality signaling and common language explain the potential of ISO 9000 for 

reducing barriers to market entry and non-tariff barriers to trade.9 To account for these effects 

I introduce the number of ISO certifications in both exporting and importing country, as well 

as an interaction of the two, in the empirical export equation. The positive effect of home 

country certifications on its exports can be interpreted as a positive effect of signaling, 

common language, or overcoming the trade barrier constituted by certification requirements 

in the host country. The interaction term, however, identifies the common language property 

of ISO 9000, because this is the only property implying the effect of home-country 

certifications to increase with the number of host-country certifications. 

Finally, firms also seek ISO 9000 certification to realize efficiency gains (Hudson and 

Jones, 2003). The discipline of documentation and organizational procedures could reduce 

waste, lower costs, and improve productivity. For example, relying on a survey of ISO 9000 

certified firms in the U.S. (sales from $100 million to $500 million), Anderson et al. (1999) 

report average annual savings of $200,000 due to the certification. Terziovski et al. (2003) 

observe, however, that firms with good quality systems may find ISO 9000 certification to 

generate internal losses due to added costs, delays, and burdensome documents necessary for 

certification. These internal gains or losses will influence firms’ general competitiveness and 

thereby may influence the trade flows. The ISO certification variables in the empirical model 

may then also capture these efficiency effects. 

In sum, there are multiple channels through which ISO 9000 certifications may affect 

internationals trade flows. The coefficients on home- and host-country certifications in the 

empirical model will be determined by the net effect of trade barriers, quality signaling, 

                                                 
9 In fact, ISO 9000 developers explicitly target reducing barriers to trade (ISO, 2005). 
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common language, and internal efficiencies. Thanks to specific interaction terms, I will be 

able, however, to pin down the trade barriers and common language effects. 

 

3. Empirical model 

3.1 Data 

Data for the empirical analysis is compiled from different sources including UN’s 

Comtrade, World Bank’s World Development Indicators, and ISO (2002). Table 1 lists all 

variables used in the estimations along with their definitions, sources, and descriptive 

statistics. The primary data consists of bilateral trade flows and ISO 9000 certifications for 

100 countries in 1995 and 2000. These countries and their respective number of ISO 9000 

certifications are reported in table 2.  

The panel nature of this data together with instrumental variable (IV) approach allow 

me to carefully control for endogeneity, which is an important issue in empirical models of 

international trade.10 Moreover, I use the time interval of five years in order tease out long 

term effects rather than short term adjustments, which is common in the international trade 

literature (see e.g. Frankel et al. 1997, Rauch and Trindade, 2002, Baier and Bergstrand, 

2005). In the time dimension, the sample is then restricted to just two years, 1995 and 2000, 

because of availability of instruments for the analysis.11 In the cross section dimension, 

however, the sample is fairly large. It covers approximately 80% of the world trade and 99% 

of the world ISO 9000 adoptions. One advantage of the wide sample coverage is inclusion of 

the less developed countries, for which the trade barriers aspect of ISO 9000 is potentially 

more severe, as diffusion of this standard has been much slower there than in the developed 

                                                 
10 Baier and Bergstrand (2005) review endogeneity problem in context of the gravity equation. 
11 The main instrument for ISO 9000 certifications—ISO 14000 certifications, which I describe in the next 
section—is not available prior to 1995. 
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countries (see table 2). Consequently, generality of the results does not suffer from selection 

bias.  

 

3.2 Model selection and estimation issues 

The standard empirical framework used to predict international trade flows is gravity 

equation, which merely states that the bilateral trade flows are proportional to economic 

masses of the trading parties and inversely proportional to the distance—or more generally 

trade barriers—between them. Its attractiveness stems from a strong theoretical background 

and a long record of empirical studies yielding robust results. The empirical studies using 

versions of gravity equation started with seminal contributions of Tinbergen (1962) and 

Linnemann (1966) and the theoretical foundations include Anderson (1979), Bergstrand 

(1985), Helpman and Krugman (1985), Deardorf (1998), and most recently Eaton and Kortum 

(2002), and Anderson and van Wincoop (2003). 

To analyze the problem at hand, I allow ISO 9000 certifications in both home and host 

countries to affect trade barriers and hence trade flows in the following way: 

( ) ( )
( ) ( ) ( )
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    (1) 

Following the standard gravity equation, the GDP and the distance measure (Dist) in (1) 

capture the effect of economic masses of the trading countries and the transportation costs, 

respectively. ISO 9000 may affect international trade flows through many channels, including 

quality signaling, common language, efficiency gains, and trade barriers, as explained in the 

previous section. ISO 9000 variables in the gravity equation (1) capture the net of these 
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various effects.12 Positive coefficient on home country certifications can be due to efficient 

quality signaling by home firms, but can also indicate their higher efficiency. Moreover, in a 

situation when ISO 9000 is used as a market entry barrier by host country, home certifications 

may in fact help to overcome this barrier leading to a positive coefficient estimate as well. 

Likewise, negative coefficient on host certification, may indicate superior efficiency and 

signaling, as well as accommodation of host firms to local trade-hampering regulations. 

Finally, common language properties of ISO 9000 might additionally affect coefficients on 

both home and host country certification, if the certified firms achieved lower cross-border 

transaction costs.  

 To be able to directly identify some of these effects I introduce two interaction terms 

in the gravity equation (1): First, the interaction of home and host certifications captures the 

common language effect of ISO 9000, as the number of potential fits for a home (host) 

certified firm increases with the number of host (home) certified firms. Second, the interaction 

of home certifications with host country being a member of EU captures the potential effect of 

the Single Market Initiative of 1992, as explained in section 2. A positive coefficient on this 

intersection variable would indicate that ISO 9000 certification helps exports to EU more than 

to other countries, which—controlling for all other factors—implies a trade barrier effect. 

 Other factors, for which I explicitly control in equation (1) include physical 

infrastructure of trading partners and world income. Home and host country infrastructure 

indices proxy for physical infrastructure, which is likely to be positively correlated with soft 

infrastructure like ISO 9000. The infrastructure index is a simple average of road density, air 

passengers per capita, and telephone lines per capita, as indicated in table 1.13 All those 

                                                 
12 Before taking logarithm I add 1 to the number of ISO 9000 certifications in each country and year to avoid 
loosing observations where the number of certifications in one of the trading countries equals 0. 
13 A similar index of infrastructure has been recently used in Carrere (2006). The reason for taking the average is 
that missing observations in the individual infrastructure variables tend not to line up resulting in significant 
reduction in the number of observations. The average ignores missing values. As a robustness check, I also 
estimate the model with each of the individual infrastructure variables one at a time. 
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measures are likely to reduce the cost of trade in both home and host country (Carrere, 2006).  

Ignoring them might then bias upwards the coefficient estimate on ISO 9000 certifications. 

Finally, world income is captured by time effects λt—a standard practice in the empirical 

models of international trade—and εijt stands for a possibly heteroskedastic and autocorrelated 

error term.14  

Equation (1) does not explicitly account for an array of other factors affecting trade, 

which have been identified in the literature, ranging from currency unions and trade 

agreements to common language and borders to ethnic networks. To the extent that they do 

not vary over time, these factors will be controlled for by means of country-pair specific 

effects in fixed-effects (FE) estimations.15 Given relatively short time span of my sample, 

most of these factors are indeed time invariant. Using FE—or more generally panel estimation 

techniques—has an additional advantage of being able to account for trade related factors that 

are difficult to quantify or even observe, like institutional environment, information costs, and 

cultural proximity. This is important, since the omitted variables can result in endogeneity 

problem and hence biased estimates (Wooldridge, 2002, p. 61-63). For instance, one might 

expect ISO 9000 certification diffusion to be supported by well-functioning institutions in a 

country. Since the institutions are also likely to support trade (Anderson and Marcouiller, 

2002), ignoring them in equation (1) may lead to an upward bias in the estimated coefficient 

on ISO 9000. By accounting for all observed and unobserved time invariant factors, country-

pair specific effects control then for a large share of possible sources of endogeneity.  

In this paper, I follow Baier and Bergstrand (2005) in taking various measures to 

ensure that my estimates do not suffer from endogeneity bias. In addition to the fixed effects, 

I also estimate gravity equation (1) controlling for multilateral price terms, as derived in the 

                                                 
14 I will account for the possible heteroskedasticity and autocorrelation of the error term by using cluster-robust 
standard errors in the estimations. Clusters are defined as country pairs. 
15 More precisely, the fixed effects will be exporter-importer specific, meaning that they may differ depending on 
the direction of trade in a country pair. 
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theoretical underpinning of gravity equation by Anderson and van Wincoop (2003).16 As 

shown in their model, the trade flows between any two countries are shaped by the cost of 

trade between every possible country pair due to general equilibrium effects. As a 

consequence, a proper gravity equation should be augmented by multilateral price terms, 

which capture these effects. One way to do it in an empirical model is to introduce country-

and-time-specific effects (Anderson and van Wincoop, 2003; Feenstra 2002).17 Although 

computationally simple, this method has the drawback that virtually all explanatory variables 

will be collinear with the country-and-time-specific effects and their coefficient will not be 

identified. In particular, I will not be able to estimate the coefficients on GDP, ISO 9000, and 

infrastructure in equation (1). The coefficients on distance and interaction of home and host 

certifications will be, however, identified, as they vary across country pairs and not only 

countries. In terms of the ISO 9000 effects, I will be then able to test only the common 

language hypothesis in the specification that accounts for multilateral price terms. On the 

other hand, this test will be very powerful, as the country-and-time-specific effects account 

for all country characteristics—like Internet or mobile phone penetration—that could be 

omitted in the gravity equation (1). 

Finally, I address possible simultaneity of GDP, as well as ISO 9000 variables in 

equation (1), which might be another source of endogeneity bias (Wooldridge, 2002, p. 51). 

Simultaneity of GDP arises, simply because country’s GDP is a function of its exports by 

national income accounting. Empirical studies of trade, however, typically find that the 

endogeneity bias of GDP coefficients is not significant (Hummels and Levinsohn, 1995; 

Frankel et al., 1997, Ch.6). Potential simultaneity of ISO 9000 certification poses a more 

serious problem for the analysis in this paper. The standardization process may determine 

trade for the reasons stated in the previous section, but at the same time, it may be determined 

                                                 
16 They are called “multilateral resistance terms” in Anderson and van Wincoop (2003). 
17 In a panel data model, one has to allow the country-specific effects to vary over time in order to capture 
varying multilateral price terms. 
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by trade. As pointed out in the literature, intensity of trade may stimulate adoption of 

international standards, because it indicates openness of an economy (Casella, 1996; Moenius, 

2000). Therefore, to determine a robust relationship between ISO 9000 and trade, one has to 

account for the possible simultaneity. 

To tackle the simultaneity issues I apply instrumental variables (IV) estimations. 

Following the standard neoclassical growth model, I use labor force and capital stock as 

instruments for GDP (see table 1 for summary statistics and data sources). The capital stock is 

calculated using the perpetual inventory method with depreciation rate equal to 0.06 (Caselli, 

2005). To instrument for ISO 9000 certifications, I use ISO 14000 figures. ISO 14000 is a 

voluntary environmental standard, which covers management tools and systems aiming at 

monitoring and improvement of environmental performance of a certified firm. What makes 

ISO 14000 a good instrument for ISO 9000 are conditions of infrastructural convenience in 

terms of the common elements between the two standards. In fact, there exists empirical 

evidence that the number of ISO 14000 certifications is very positively related to the number 

of ISO 9000 certifications suggesting that the drivers behind the two have significant overlap 

(Corbett and Kirsch, 2001; Vastag, 2004). Other studies investigate conditions under which 

trade linkages can encourage ISO 14000 certifications (Potoski and Prakash, 2006). Their 

results suggest that high levels of trade per se do not significantly affect certifications, which 

corroborates the belief that ISO 14000 is a good instrument. Trade can be a vehicle to 

disseminate ISO 14000, however, if the key export markets have widely adopted this 

standard. This result suggests that ISO 14000 may in fact be a poor instrument in some 

country pairs. Overall, the diagnostic statistics I report indicate, however, that ISO 14000 is 

exogenous in the export equation (1), which validates its use as an instrument.  
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3.3 Discussion of the results 

 Estimation results of the gravity equation (1) are reported in table 3. The columns (1) – 

(5) in table 3 contain results obtained by different estimation techniques ranging from pooled 

OLS to panel IV estimation. These different estimation techniques account for the series of 

endogeneity problems, as discussed in the previous section.  

 The benchmark regression in column (1) is a simple OLS regression, which besides 

the independent variables listed in the table includes a time dummy only. In the column (2), 

the country-and-time-specific dummies are additionally included to control for the 

multilateral price terms, as in the Anderson and van Wincoop (2003) model. Because the 

country-and-time-specific effects account for all possible variables that are country-and-time 

specific, they also account for GDP, ISO 9000, and infrastructure, which consequently are not 

identified in column (2).  

The regression in column (3) specifically addresses the issue of simultaneity by 

applying IV estimation. I instrument for both GDP and ISO 9000 variables using labor force, 

capital stock, and ISO 14000, as explained in the previous section.18 Hansen J statistic at the 

bottom of the table, which facilitates a valid overidentification test given possible 

heteroskedasticity and autocorrelation of the error term in the estimated equation (Hayashi, 

2000; Baum et al., 2003), is not significantly different from zero suggesting that the 

instruments used are valid.  

The results in column (4) are obtained by using fixed effects (FE) estimation. Country-

pair specific effects in this regression account for all potential omitted variables that are time 

invariant and could bias the results.19 Because the country-pair fixed effects explain a large 

                                                 
18 All interactions of ISO 9000 variables are also instrumented for by using respective interactions of ISO 14000. 
19 Since fixed effects also account for the included time-invariant variables, the coefficient on distance and the 
constant term are not identified. 
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share of the exports’ variation, which does not enter the R-squared statistic, the statistic is 

much lower for the FE estimations compared to other estimations in table 3.  

Finally, the last column (5) reports results from an IV FE regression, which combines 

the use of both instrumental variable and fixed effects techniques. Hansen J statistic confirms 

exogeneity of the instruments used in this regression, but the instruments seem not as strong 

as in the IV regression. In particular, the instruments explain the variation of GDP between 

countries much better than within countries, which leads to less precisely estimated 

coefficients on GDP variables in column (5). 

 The coefficient estimates reported in table 3 are in general consistent with the previous 

results of the empirical international trade literature. They also provide some new interesting 

insights into the role of standardization in international trade. The results on the main drivers 

behind the gravity force—home country’s GDP, host country’s GDP, and the distance 

between them—in the pooled regressions (1) – (3) correspond well to the standard results in 

the literature (see e.g. Frankel et al., 1997, table B6.5a-b). Coefficient estimates on GDP in 

the FE regressions (4) and (5) are generally higher that the ones in the pooled regressions, 

which was also found in the previous literature (Baier and Bergstrand, 2005; Carrere, 2006). 

They are also much less precise, especially in the IV FE regression (5). 

 The results on the infrastructure variables, which codetermine trade costs, also 

conform to the expectations. The coefficients on host country’s infrastructure are positive and 

significant in all regressions except the IV FE regression (5). The home country’s 

infrastructure appears also positive, but it is significant only in the FE regression (4). The 

magnitude of these effects is moderate. The elasticity of exports with respect to both home 

and host infrastructure indices equals roughly 0.1, which is slightly higher than the results 

reported in Carrere (2006). As a robustness check I also estimated the model using each 
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component of the infrastructure index—density of roads, per capita passengers carried, and 

per capita main telephone lines—one at a time and the results were virtually unchanged.20  

 Finally, ISO 9000 variables—the focus of this study—turn out highly significant in the 

regressions. Home country’s certifications are positive and significant in all regressions 

except the IV FE regression (5). As already discussed, this result alone cannot answer the 

question, whether ISO 9000 constitute a trade barrier or facilitate trade through efficient 

information transmission. The estimated positive effect of home certifications could be due to 

both these effects. Similarly, the negative effect of host certifications, which is marginally 

significant in the OLS and IV regressions, does not identify the channel through which ISO 

9000 affects trade flows.  

  The elasticity of exports with respect to domestic certifications is estimated at 0.1 to 

0.2, which is roughly 50% higher than the estimated elasticity with respect to the physical 

infrastructure (both domestic and foreign). These numbers ignore, however, the interaction 

term, which captures the common language effects of the standard (ISO9000it* ISO9000jt). 

The interaction term is significant in all regressions except the FE regression (4) and its 

coefficient equals 0.01. This means that each 10% increase in the host country’s certifications 

increases the elasticity by additional 0.1%. In particular, elasticity of exports with respect to 

domestic certifications evaluated at the sample mean increases by 0.08 due to the common 

language effects.21 The common language aspect of ISO 9000 seems thus significant both 

statistically and economically. It is also interesting to note that the negative effect of the host 

country’s certifications is roughly of the magnitude of common language effects estimated at 

the sample mean. As a consequence, even host country’s certification will foster the bilateral 

trade flows after a certain threshold of domestic certifications is reached, as the common 

language effects will offset the host country’s efficiency and trade barrier effects. 
                                                 
20 The results are available from the author upon request. 
21 )(9000ln01.0

)(9000ln
ln

1 HostISO
HomeISO

Exp
+=

∂
∂ δ  and ln(3727) ≈ 8. 
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 Turning to the trade barrier hypothesis, I surprisingly find that ISO 9000 does not help 

exports to the EU more than to other countries, as evidenced by coefficient on the second 

interaction term (ISO9000it*EUj). On the contrary, in two out of four regressions the elasticity 

of exports to the EU with respect to domestic certifications is actually lower than to other 

countries. The magnitude of this difference is not large (-0.03) and it is not significant in the 

FE regressions. One explanation of this puzzling result then is that it is driven by some 

omitted variable. Still, it clearly goes against the trade barrier hypothesis, which would 

suggest that this difference is positive. 

 In sum, the results support the hypothesized benefits of ISO 9000 for international 

trade—possibly stemming from quality signaling, cost efficiencies, and common language—  

corroborating the existing empirical evidence (Hudson and Jones, 2003; Clougherty and 

Grajek, 2006; Terlaak and King, 2006). Moreover, the common language aspect of ISO 9000 

is shown to be significant both statistically and economically. In contrast, the trade barrier 

hypothesis raised by the use of ISO 9000 in economic policies of the EU does not find 

empirical support. 

 

4. Conclusion 

This paper empirically assesses the link between ISO 9000 standards and international 

trade by investigating the impact of ISO 9000 certifications on bilateral trade flows between 

countries. There are multiple channels through which ISO 9000 certification may affect trade 

– quality signaling, common language, internal efficiency gains, and overcoming regulatory 

trade barriers. The coefficients on home- and host-country certifications in the empirical 

model merely reflect the net effect, which does not allow for identification of the various 

channels. Thanks to specific interaction terms introduced to the model, I am able, however, to 

pin down the trade barriers and common language channels. 
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The data for estimation comes from 100 countries in 1995 and 2000. FE and IV 

estimations are used to control for potential endogeneity of standardization and GDP in the 

gravity equation. Moreover, to address the Anderson and van Wincoop’s (2003) critique I 

estimate the gravity equation augmented by country-and-time-specific effects, which account 

for multilateral price terms.  

 The results support the common-language hypothesis, which states that ISO 9000 

lowers informational asymmetry between firms and allows them to organize vertical relations 

more efficiently. In contrast, the trade barrier hypothesis raised by the use of ISO 9000 in 

economic policies of the EU does not find empirical support. Quality signaling and internal 

efficiency gains may also explain some of the results; they are, however, not individually 

identified. 
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Table 1. Variable description and summary statistics 
Variable Definition and Source Obs. Mean Std. dev. Min Max 

Expij  Exports from country i to country j in 
billions of 1995 US$ (UN’s Comtrade) 

13324 0.61 4.58 4.85e-07 221.01 

GDPi  GDP of country i in billions of 1995 US$ 
(World Bank’s WDI) 

13095 380.21 1212 0.24 9800 

Distij  Great-circle distance between country i 
and country j (Rose, 2004) 

13324 4614 2871 55.52 12351 

ISO9000i  Number of ISO 9000 certifications in 
country i (ISO, 2002) 

13324 3727 9251 0 63725 

Roadi  Total network of paved roads per sq. km in 
country i (World Bank’s WDI) 

9919 0.95 1.20 0.005 6.92 

Airi Number of passengers carried by aircrafts 
departing from country i's airports per 
capita (World Bank’s WDI) 

12775 0.75 1.01 0.002 5 

Phonei Number of main lines per capita in country 
i (World Bank’s WDI) 

13324 0.29 0.22 0.002 0.77 

Infri  Index of country i's infrastructure (average 
of Road, Air, and Phone) 

13324 0.62 0.65 0.002 3.71 

ISO14000i  Number of ISO 14000 certifications in 
country i (ISO, 2002) 

11868 170.00 573.19 0 5556 

Capitali Physical capital stock in country i in 
billions of 1995 US$ (perpetual inventory 
method on World Bank’s WDI data) 

12231 850.67 2450 0.50 16901 

Labori Total labor force in country i in millions 
(World Bank’s WDI) 

13219 29.85 97.09 0.06 739 
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Table 2. List of countries and ISO 9000 adoptions 
Country/Region # ISO 9000 

certifications 
Dec. 2000 

Country/Region # ISO 9000 
certifications 
Dec. 2000 

Country/Region # ISO 9000 
certifications 
Dec. 2000 

Argentina 2056 Honduras 4 Panama 19 

Australia 24772 Hong Kong 2570 Paraguay 30 

Austria 3826 Hungary 4672 Peru 141 

Bahrain 33 Iceland 28 Philippines 1027 

Bangladesh 25 India 5682 Poland 2075 

Barbados 14 Indonesia 1860 Portugal 1696 

Belarus 58 Iran 433 Qatar 55 

Belgium 3760 Ireland 3330 Romania 1032 

Bolivia 20 Israel 6140 Russian Federation 1134 

Botswana 6 Italy 30367 Senegal 8 

Brazil 6719 Japan 21329 Seychelles 5 

Bulgaria 259 Jordan 336 Singapore 3900 

Cameroon 8 Kazakhstan 2 Slovak Republic 522 

Canada 11435 Korea 15424 Slovenia 843 

Chile 235 Latvia 94 South Africa 3454 

China 29976 Lithuania 173 Spain 12576 

Colombia 614 Luxembourg 136 Sri Lanka 82 

Costa Rica 79 Macao 30 St. Lucia 4 

Croatia 302 Malawi 1 Sudan 1 

Cyprus 289 Malaysia 2355 Swaziland 8 

Czech Republic 3855 Malta 176 Sweden 4358 

Denmark 2258 Mauritius 131 Switzerland 8660 

Dominica 1 Mexico 1843 Thailand 2553 

Dominican Republic 8 Moldova 15 Trinidad and Tobago 25 

Ecuador 89 Mongolia 1 Tunisia 196 

Egypt 468 Morocco 86 Turkey 2287 

El Salvador 19 Namibia 24 Uganda 32 

Estonia 175 Netherlands 11036 United Kingdom 63725 

Finland 1651 New Zealand 2527 United States 35018 

France 17170 Nicaragua 3 Uruguay 251 

Germany 32500 Norway 1600 Venezuela 368 

Greece 2173 Oman 66 Zambia 4 

Grenada 2 Pakistan 611 Zimbabwe 103 

Guatemala 8     

Source: ISO(2002) 
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 Table 3. Gravity equation for exports: Estimation results 
Dependent variable: ln Exportsijt 

Independent variablesa (1) 
OLS 

(2) 
OLS 

(3) 
IV 

(4) 
FE 

(5) 
IV FE 

GDPit 0.86***

(0.02) 
- 0.88***

(0.08) 
1.85***

(0.20) 
-0.28 
(0.98) 

GDPjt 0.86***

(0.02) 
- 1.04***

(0.08) 
1.65***

(0.21) 
2.12***

(0.80) 
Distijt -1.30***

(0.02) 
-1.73***

(0.03) 
-1.24***

(0.03) 
- - 

ISO9000it 0.18***

(0.02) 
- 0.20***

(0.08) 
0.09***

(0.02) 
-0.01 
(0.06) 

ISO9000jt -0.04*

(0.02) 
- -0.13*

(0.08) 
-0.02 
(0.03) 

0.09 
(0.08) 

ISO9000it * ISO9000jt 0.01***

(0.00) 
0.01***

(0.00) 
0.01***

(0.00) 
-0.00 
(0.00) 

0.01*

(0.01) 
ISO9000it * EUj -0.03***

(0.01) 
- -0.03***

(0.01) 
-0.02 
(0.02) 

0.07 
(0.05) 

Infrit 0.01 
(0.02) 

- 0.02 
(0.05) 

0.07*

(0.04) 
0.01 
(0.06) 

Infrjt 0.10***

(0.02) 
- 0.14***

(0.05) 
0.06**

(0.03) 
0.03 
(0.04) 

Const  -16.56***

(0.67) 
12.39***

(0.38) 
-21.27***

(2.00) 
- - 

Year dummy Yes Yes Yes Yes Yes 
Multilateral price terms No Yes No No No 
Hansen J - - 2.00 - 0.03 
Observations 12856 13324 9808 10246 8060 
R2 0.71 0.80 0.72 0.06 0.01 
a All variables are in logarithms. 
*** denotes significance at 1% level, ** at 5% level, * at 10% level; cluster-robust standard errors in parentheses. 
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