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Abstract

This paper measures the impact of holding an International Standards Certification (ISC) on the export participation and export scale of firms based in developing or transition countries. The data cover a large set of manufacturing firms based in 89 developing and transition countries. The results show that certified firms are more likely to export, and to export on a larger scale. The impact of ISC runs through two channels: productivity and transaction-cost economies. We show that, complementary to its role in sustaining and raising efficiency, holding an ISC performs a signalling role, which reduces transaction costs in international markets. This finding is reinforced by additional evidence, which suggests that ISC matters more for the export participation of domestic firms than for foreign firms and is of greater importance for firms based in countries with less-developed institutional support for business.
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1. Introduction


There is a strong consensus among scholars that the development and international competiveness of companies and nations strongly depend on supporting institutions.  Institutions are the important ‘rules of the game’ that reduce uncertainty in transactions and shape economic interactions (North, 1991).  Higher quality legal institutions, better law enforcement, increased protection of private property rights, improved central government bureaucracy, smoother operating formal sector financial markets, increased levels of democracy, and higher levels of trust have been shown to benefit countries’ economic growth (Besley, 1995; Mauro, 1995, Knack and Keefer, 1995, Dawson, 1998, Gwartney et al., 2006) and  firm performance ( Dollar, et al., 2005, Goedhuys et al., 2008, Dethier et al., 2011, Goedhuys and Srholec, 2015).

In the context of international trade, yet another increasingly important institution needs to be considered: the development and spread of internationally agreed product and process standards.  International organisations such as the International Organization for Standardization coordinate experts’ and stakeholders’ efforts to develop international standards for an increasing range of products and services.  In addition, they also develop process standards for best-practice management systems.  The latter provide models to follow when setting up and operating a management system that serves particular targets.  The most widely adopted management standards are the ISO 9000 standards for quality management and the ISO 14000 standards for environmental management.  However, internationally agreed standards also exist for working conditions, addressing issues of corporate social responsibility.  Firms can implement this body of standards by way of self-regulation.  Voluntary regulation based on international standards often requires firms to take action beyond what domestic government regulations and institutions stipulate.  This is the case primarily in developing countries, where environmental, labour and other regulations tend to be relatively weak (Prakash, Potoski, 2006).  For those contexts in which government regulation is ineffective, standards can act as a substitute institution.

With globalisation, the importance of standards adoption has steadily increased, as reflected in the continuous rise in the numbers of ISO management certificates issued worldwide, with a 4% increase in 2013 alone (ISO, 2013).  Firms active in global markets increasingly rely on standards to control their local suppliers and to coordinate international production.  They use standards to protect their corporate reputation and to shelter from the growing pressure of activist and consumer groups, and other stakeholders (Pietrobelli and Rabelotti, 2011; Kaplinsky 2010).  Hence, lead firms in global value chains require local suppliers to demonstrate a commitment to quality, environmental sustainability and decent labour conditions.  This commitment takes the form of a certificate that documents implementation procedures and demonstrates adherence to the appropriate internationally agreed management standards.  Certification requires the firm’s management system to be audited on a regular basis by an accredited certification body that issues a certificate of conformity if the standards required have been met.  

The role of standards adoption and certification in international trade has been the subject of recent research using macro data.  Potoski and Prakash (2009) argue that information asymmetries between buyers and sellers impede international trade, but ISO certification helps to reduce these asymmetries.  Analysing a panel of 140 countries from 1994 to 2004, they find that ISO 9000 certification levels are associated with increases in countries' bilateral exports, particularly in the case of developing countries, which may be due to the relative severity of their quality assurance challenges.  In a similar way, Clougherty and Grajek (2008) employ panel data from the period 1995-2002 and estimate the impact of ISO adoptions on country-pair economic relations.  They find that ISO diffusion has no effect in developed nations but enhances exports from developing countries.  The authors underscore the role of certificates as a substitute institution, reducing information asymmetries and transaction costs in developing countries with uncertain business environments.  

This paper takes the analysis to the micro level – the level at which certification should have its direct impact – to validate and deepen this finding.  Moreover, little is known about the mechanisms through which standards exert their impact on trade.  We study the export performance of firms using firm-level data from the World Bank Enterprise Survey, pooled from 89 countries including transition, developing and least-developed countries. We explicitly test if standards certification enhances the export performance of firms in developing countries. Our study makes important contributions to three key dimensions.  
First, we show the distinguished role and relative importance of standards for both the probability of a firm participating in exports and the scale of its exports.  Firms starting to export constitute an important share of the so-called ‘extensive margin of export’.  The extensive margin refers to ‘new’ exports, i.e. exports of new products or exports to new countries, while the intensive margin refers to an increased volume of existing trade (Lawless, 2010, Buono and Lalanne, 2012). 
Second, we test if a standard’s channel of impact on export participation and on export scale is primarily through its effect on productivity or its effect on reducing transaction costs. There is an ongoing debate whether certification has mainly a transaction-cost reduction effect, providing reputation effects for the certificate holder, or acts, in contrast, as a vehicle for technology transfer, leading to internal operational improvements and productivity gains. 
Third, we investigate if the transaction economies from certification are of greater importance for firms based in developing countries where institutions are weak in supporting private enterprise. 

The paper is structured as follows. Section Two presents the different channels of impact on exports from holding an ISC, and the underlying conceptual and empirical arguments.  Section Three develops the empirical approach, and presents the data and the estimating model. Section Four presents the empirical results. Section Five discusses our main findings and conclusions. 


2. How do international standards affect export performance? 


There are two major channels through which standards affect export performance: productivity and transaction costs.  Differences in firm productivity are identified as a major determinant explaining differences in the export performance and export status of firms (Melitz, 2003; Bernard and Jensen, 1999; Aw et al., 2000).  The underlying assumption is that only the more productive firms are able to overcome the risk and sunk costs associated with entering foreign markets.  There is indeed mounting evidence that firms wishing to export not only face variable costs such as transport costs and tariffs but also critically face some significant fixed costs that do not vary with export volume (Das, Roberts, and Tybout, 2001).  These include costs to convince foreign buyers about the efficacy of the product, to research the foreign regulatory environment and adapt the product to foreign standards, to set up trade relationships and distribution channels in the foreign country, and to conform to all shipping regulations specified by the foreign customs agency. Although some of these costs cannot be avoided, others are often manipulated by governments in order to erect non-tariff barriers to trade (Melitz, 2003; Helpman et al., 2008) and thus differ from country to country.  

Given the (sunk) costs of exporting, theoretical and empirical models contend that only the more productive firms self-select into becoming exporters (Melitz, 2003; Helpman et al., 2008, Bernard and Jensen, 2004). The self-selection hypothesis has been largely supported by empirical evidence (Clerides and Lach, 1998; Aw et al., 2000; Arnold and Hussinger, 2005; Delgado et al., 2002; Damijan and Kostevc 2006, Wagner, 2007). 

Some empirical studies deepen this productivity-export relationship and stress the heterogeneity in firms’ ability to produce quality as a factor in explaining differences in export performance (Hallak 2006, Brooks, 2006, Hallak and Sivadasan, 2013; Verhoogen 2008). However, climbing up the quality ladder poses greater challenges for firms based in developing countries (Sutton, 2012).  To take part in global trade, developing-country firms are challenged to improve both ‘process productivity’ and ‘product productivity’ (Brooks 2006; Hallak and Sividasan, 2013).  
To raise productivity and the quality of production, firms increasingly follow the requirements and specificities spelled out in internationally accepted standards and engage in the procedures necessary to obtain certification, which indicates that the requirements of international standards have been met. The implementation of internationally accepted standards has indeed become an important condition for foreign market access.  A major reason why firms implement standards appears to be the resulting benefits and improvements in operational performance, as firms experience cost reductions resulting from better managed and codified production procedures (Sampaio et al., 2009).  But it also helps them to raise the quality of products to the standards and requirements that global markets require.  In studies of export performance, various scholars have therefore taken the possession of international quality certificates as a measure of the ability to produce quality (Hallak and Sivadasan, 2013, Verhoogen, 2008, Jaffee and Masakure, 2005).  Indeed, a number of papers show a direct correlation between ISO 9000 certification and other measures of product quality (Buttle, 1997, Withers and Ebrahimpour 2000).  

Besides the productivity channel, there is a second important channel through which standards have an impact on export performance.  Several authors stress that a standards certificate is often used to lower transaction costs in international trade and to  credibly ‘signal’ to external parties that the firm is a high performer on product and process quality management issues, reinforcing its credentials in the marketplace. Signalling and disciplined behaviour become important when information asymmetries exist between sellers and buyers in vertical relationships or when important characteristics of the firm or product are not directly observable.  Especially in international transactions, the information problems that raise uncertainty and transaction costs may be substantial, since spatial, cultural, and linguistic barriers complicate the buyers’ capability to acquire information and assess product quality (King, Lenox and Terlaak, 2005; Potoski and Prakash, 2009).    

To reduce uncertainty in transactions and avoid opportunistic behaviour, institutions serve as the important ‘rules of the game’ that shape economic interactions (North, 1991). Institutions can be either formal institutions – including laws, regulations, and property rights – or informal rules, such as norms and values, habits and practices, social conventions, reputations and trust. It is within this vein that international standards certification should be seen as a decentralised institution, making the certificate a low-cost instrument to reduce transaction costs and to signal a firm’s superior but unobserved quality performance (King, Lenox, Terlaak, 2005; Terlaak and King, 2006, Potoski, Prakash, 2009).  In a study of international trade, Clougherty and Grajek (2008) elaborate further on the institutional characteristics of ISO 9000.  They argue that the widespread use of ISO 9000 ‘helps standardise practices and terminology, mobilise resources, and structure efforts across organisations’.  They point to three important properties of certification:  the quality-signal, common-language, and conflict-settling properties.  Together, these properties lower the transaction costs and information asymmetries associated with business-to-business relations across borders, thus making arm’s length trading relations less costly. 

The transaction cost-reducing properties of international standards are important for all firms willing to operate in global markets, but we contend they are especially important for firms based in developing countries. There are at least two reasons for this.  First, developing countries often lack the level of institutional development that is necessary for supporting international transactions.  Contract law may be weak or less enforceable in settling conflict situations; rules and regulations may be lacking or less respected; red tape and corruption, poor physical infrastructure and financial market failures may further complicate trade relations (Kaufmann et al, 2009).  Foreign buyers may fear problems of adverse selection and moral hazard, and they may be reluctant to engage in deep trading relationships with firms in countries characterized by strong institutional deficiencies.  Here, the cost of convincing trading partners about reliability and trustworthiness in respecting formal and informal contractual agreements will be higher for firms in countries with weak institutions than for firms in countries where a well-developed legal system guarantees contractual rights and protects property rights.  An international quality certificate may be instrumental in reducing such cost.  

Second, firms in developing countries face negative reputation effects with respect to product quality.  Hudson and Jones (2003) explain that consumers evaluate product quality from information signals, such as brand name, giving an advantage to established firms over other firms when new products are introduced. Another signal is 'country of origin'.  Since high-income countries focus more heavily on higher-quality goods, there is a tendency for consumers to associate lower levels of development in a country with lesser quality. Thus, new firms from developing countries face particular problems in export markets. International standardization offers a potential solution to their problem, but it is the quality-signalling feature of a certificate that helps overcome the negative reputation effect. Firms have an incentive to use quality standards to signal their commitment to continuously deliver a reliable product and provide the necessary sales service.  
The last two arguments may explain why firms in developing countries increasingly apply for international standards certification despite the considerable financial investment required to fulfil the application procedure (Maskus et al., 2005). Indeed, Jaffee and Masakure (2005) and Henson et al. (2011) provide evidence that the investment may pay off in terms of export revenues from fresh produce.     

In the next section, we provide empirical evidence for the arguments developed above. More specifically, we test the different channels of ISC impact and assess their relative importance for exports originating from firms based in developing countries.



3. Empirical approach

3.1. Data sources and sample  

We use cross-section firm-level data from the World Bank Enterprise Surveys (WBES) from 89 developing and transition countries.  The WBES database is the most important source of harmonised firm-level survey data comparable across countries, covering the factors that affect the performance of firms in developing countries.  It contains key information on indicators of firm performance, including export performance and certification status.  We selected the surveys conducted over the period 2006 to 2013.  The firms are formal firms, sampled from national business registers following a stratified random-sampling procedure based on location, size and industry (for more details on the methodology see: http://www.enterprisesurveys.org/Methodology).  The exclusion of firms with incomplete data resulted in a sample of more than 18,000 firms mainly active in manufacturing[endnoteRef:2].   [2:  The sector distribution is the following: food processing and beverages (20%), machinery and metal (16%), garments (13%), non-metallic and plastic materials (11%), textiles (8%), chemicals (8%), wood and furniture (4%) , electronics (2%), auto components (1%), other (13%).  ] 


Table A1 in the appendix provides information on the sample composition by country and the incidence of certification[endnoteRef:3].  A particular issue concerning the data is the lack of balance across countries, since some countries have few firms in the sample, particularly those with a small manufacturing sector. The unequal coverage in part reflects the degree of industrialisation in the countries selected.   [3:  A particular issue is the lack of balance in the data across countries, since some countries have few firms in the sample, especially countries with a small manufacturing sector. The unequal coverage reflects, in part, the degree of industrialisation of these countries.  We aimed to study the largest sample possible, taking all relevant surveys conducted in the 2006-14 period, including those of smaller countries or weaker coverage.  ] 

On average, 28% of the sampled firms have an internationally accepted quality certificate.  There are, however, large differences across countries, ranging from as high as 72% in the Czech Republic, 71% in China and 64% in Hungary to a low of 3% to 7% in Guinea Bissau, Burundi and conflict-affected states such as Iraq and Côte d’Ivoire.  Table 1 presents some descriptive statistics concerning firms holding the ISC and export participation.  From the total sample, approximately one third of firms are actually exporting.  For the subgroup of firms without an ISC, this proportion is reduced to 23.7%.  By contrast, for the group of firms possessing an ISC, more than half of the firms (56.9%) are exporting.  
In this table, firms are further subdivided into two groups following the ‘institutional quality’ of the country where they are based. ‘Institutional quality’ refers to the degree to which institutions such as contract law, regulations and taxation systems support private business development. A measure capturing institutional quality that follows this approach is the World Bank’s ‘Ease of Doing Business’ (EDB) indicator, published yearly and available for 189 countries in 2014.  The EDB index measures the regulations that directly affect businesses and is a composite index based on the average of 10 sub-indices[endnoteRef:4]  (for more details, see World Bank, 2015). We use the EDB index that corresponds to the respective year of the survey.  We split the countries into two regimes: countries with well-developed institutions, and countries with weaker institutions.  We label ‘Strong countries’ as those countries that belong to the upper half of the ranking of the EDB while ‘Weak countries’ are those belonging to the lower half of the ranking.   [4:  These include starting a business; dealing with construction permits; employing workers; registering property; obtaining credit; protecting investors; paying taxes; international trading; contract enforcement; closing a business.] 

Table 1 shows that, in the weaker countries, the proportion of exporting firms is smaller, at 27%, but it is interesting to note that, for firms holding an ISC in these countries, the proportion of exporting firms approaches – and even slightly exceeds – the proportion of exporting firms observed for stronger countries.  In the extension of the empirical model we develop hereafter, we return to this observation and investigate if there is, indeed, a systematic tendency for firms based in weaker countries to rely more on international standards.
	INSERT TABLE 1 HERE

3.2. Variables

Dependent variables
The empirical model relates a firm’s export performance to its holding of an ISC, while controlling for a set of other explanatory variables. Performance is measured through two dependent variables: EXPORT, a binary variable measuring a firm’s participation in export markets, either directly or indirectly through an intermediary organisation; and LEXPORTS, its relative export scale, measured as total export sales, in log.  

Focal independent variable: ISC
The main variable of interest relates to the possession of an International Standards Certificate (ISC).  Firms were asked in the survey if they ‘possess an internationally recognised quality certificate (some examples are ISO 9000, 9002, ISO 14000, HACCP (for food) and AATCC (for textiles)’.  We construct a binary variable ISC, equal to one if the firm possesses one of these quality certificates. 

Productivity and ISC as confounding factors
In line with the arguments developed in Section Two, a highly productive firm should display a higher likelihood of being an exporter and export on a larger scale than the less-productive firm.  We isolate this effect by including a PRODUCTIVITY variable, measuring sales per employee, normalised by a min-max procedure to lie between zero (the least productive firm in the industry and country) and one (the most productive firm in the industry and country). 
However, the introduction of the productivity variable to the model raises an econometric issue, since we may expect productivity to interact and partially overlap with the ISC variable. The certification procedure and the regular follow-up audits require a high performance on productivity and exert discipline on firms to make continuous productivity improvements (Sampaio, 2009).
To deal with this confounding relationship, we estimate an ISC treatment model that measures the extra productivity of ISC-treated firms. The ISC-treatment effect is estimated by means of a propensity score-matching method (Heckman, Ishimura Todd, 1997, Becker and Ichino, 2002). This method compares the productivity of certificate-holding firms (treated firms) with the productivity of   non-holding (control) firms that are similar with respect to all other observable characteristics (relevant to holding a certificate).  Both groups of firms have a similar likelihood of holding a certificate, measured by their propensity score.  In matching the treated and control firms on the basis of their propensity scores, we use kernel matching and nearest neighbour matching, two commonly applied methods[endnoteRef:5].   [5:  The balancing hypothesis is satisfied and the common support restriction applied.  ] 

	INSERT TABLE 2 HERE
The results shown in Table 2 indicate a statistically significant treatment effect for our normalized productivity variable of 0.025 and 0.024 for kernel and nearest neighbour matching, respectively. 

Relative to the average productivity of non-treated firms, equal to 0.110 in Kernel matching, the 0.025 difference corresponds to a 23% higher productivity in ISC holding firms. Hence, certified firms are more efficient and, as a result, should be more likely to participate in exporting, and/or export on a larger scale than non-certified firms. 

However, the question arises as to whether all the impact of ISC runs through the productivity channel.  If not, an additional role should remain for the ISC variable that goes beyond the productivity effect and captures the transaction economies of international standards.  In our model, we test for the latter effect by including both PRODUCTIVITY and ISC as explanatory variables. If all the impact from certification runs through the productivity channel, we expect no extra effect from the variable ISC, ‘holding an ISC’, in which case the coefficient of ISC would not be statistically different from zero. In other words, by including both ISC and productivity in the same equation, we can test if the role of ISC is fully encompassed by productivity. 

Control variables 
Several studies find that firms benefit from importing goods and services from abroad when setting up their export operations (Kasahara and Lapham, 2013, Aristei et al., 2013).  Sunk-cost complementarity is a mechanism through which previous importing experience positively impacts the probability of becoming an exporter.  If the sunk cost associated with importing and exporting to the same market is shared, having importing activity can increase the likelihood of a firm being a two-way trader (e.g. Kasahara and Lapham, 2013; Muuls and Pisu, 2009).  Through imports, companies can gain knowledge about foreign markets, increase their productivity by having access to cheaper inputs, and reach the productivity threshold necessary to become exporters (Blalock and Veloso, 2007; Bas and Strauss-Kahn, 2013). Moreover, for an increasing number of firms, importing reflects their participation in global value chains, making exports part of the continuous flow of activities organized across country boundaries (OECD, 2007). Thus, we include IMPORTS, the percentage of foreign inputs, as a control variable to measure the possible effect of sunk-cost complementarity and global value-chain participation. 

We also expect knowledge of foreign markets to be stronger for subsidiaries of foreign-based firms. From sharing market access and the technologies developed at the parent or group level, foreign subsidiaries can be expected to enjoy stronger advantages from the network than domestic firms. To capture the latter effect, we include a dummy variable FOREIGN, equal to one if the firm is foreign owned.  

Exporting assumes specific competencies at the level of the firm. Having a highly skilled workforce appears to be a necessary condition in developing such competencies (Brooks, 2006).  We control for this by including SKILL, a human capital variable measuring the share of skilled production workers in the total of all production workers (skilled and unskilled). 

In previous research, large firms were found to more easily incur and overcome the large sunk costs associated with exporting (Bernard and Jensen, 2004). Hence, the control variable, LSIZE, measures the (logarithm of) capital assets held by the firm.  Moreover, if substantial barriers to entering foreign markets are present, the exports of those firms that surmounted these barriers tend to increase rapidly over time, as a result of experiential learning (Das et al.,2007) . Firms acquire specific knowledge and skills about the export markets in which they are present. In the export sales equation, we model these dynamic effects by including the variable EXPERIENCE, measured as the number of years since the firm started exporting, as well as its quadratic term to allow the effect to depreciate over time, as found by Bernard and Wagner (2001). 

Good communication facilities are essential in establishing relationships with foreign buyers. Especially in countries where traditional communication infrastructure is deficient, internet access appears as a necessary condition for participation in international markets (Yoshino, 2008).  We include in the participation equation INTERNET, an internet usage variable, equal to one if the firms use a website to communicate with clients and suppliers.  

	INSERT TABLE 3 HERE

Trustworthiness and reliability are crucial if firms are to build sustainable trading relationships. The administrative, financial and fiscal transparency of firms will help to build good relationships across borders, especially for those firms that do not hold an ISC certificate. To control for this, we include the binary variables AUDIT, equal to one for firms that are regularity audited, and TAX INSPECTION, equal to one for firms that had their accounts inspected by their tax authorities. 

We also control for country-specific effects[endnoteRef:6]and industry-specific effects by including country and industry dummy variables. The variables used in the estimations are defined, and their summary statistics are presented in Table 3.   [6:  The country dummies also capture exchange rate differences and the influence of local currencies on some of the measures in monetary units.] 



3.2. Model specification


The model explaining both participation in export markets and the scale of exporting follows a Heckman selection model (Heckman, 1979).  The model assumes that a regression relationship exists between an outcome variable, in our case the (logarithmic value of) export sales, and a set of explanatory variables, outlined in the previous section.  

Hence, 
yj = xj + u1j 		(outcome equation)
where u1 ~ N(0;) and x is a set of explanatory variables. 

However, the outcome variable is only observed for those firms actually participating in exporting activity. The outcome variable for observation j is observed, if firms select into exporting, following the equation below:  

yjif 	Zj + u2j > 0 		(selection equation)
where u2 ~ N(0;) and corr (u1; u2) = 

Z is a set of explanatory variables partially overlapping with x.  If unobservable factors exist that affect both selection (export participation) and the outcome of the regression equation (export sales), standard regression techniques applied to the regression equation yield biased results. Hence, the use of the Heckman Full Information Maximum Likelihood estimation approach, which integrates the different regimes of export participation with export intensity into one model and provides consistent, asymptotically efficient estimates of the parameters. The variance-covariance matrix corresponding to the parameter estimates is estimated allowing for intra-country correlation of the observations.


4. Results

In Table 4, Column One, we present the results of the selection equation of export participation. In the second column, we present the estimated effect on the probability of exporting for each independent variable, by presenting the predicted probabilities at two distinct values of the independent variable: its sample mean, X, and the value at one standard deviation higher, X+σX.(cf. Table 3 for the summary statistics).  For dummy variables, the two distinct values are set at zero and one respectively. From the predicted probabilities, we then calculate , the percentage difference between the two predicted probabilities as a measure of impact of the independent variable on the probability of exporting.

The results indicate that productive firms are more likely to be exporters. A firm working at a productivity level that is one standard deviation higher than the sample average has a probability of exporting that is  1.4% higher  (342-.328)*100).  However, at the productivity frontier (PRODUCTIVITY=1), the probability of export participation rises to 40%, i.e. an increase in probability of % as compared to average productivity.

Hence, having established that ISC-treated firms, on average, score higher on productivity, there should be an indirect impact of ISC on export probability through the productivity channel. However, since the average treatment effect is smaller than one standard deviation, with productivity 0.025 higher than the productivity of the non-treated (cf. Table 2), the indirect productivity of ISC on export participation remains rather limited, equal to 0.2% in magnitude.  

In contrast, the transaction-cost effect of holding an ISC, measured by the ISC coefficient, appears to be strong. Controlling for productivity, the possession of a quality certificate raises the probability of being an exporter by an estimated 13%, raising the probability from approximately 29% to 42%. This effect is high and suggests that holding an ISC is a key instrument in reducing transaction costs in international markets.

Firms are also far more likely to be exporters when they operate from a country with solid institutions, in line with the arguments presented in Section Two. Firms based in countries in the upper half of the institutional development distribution have a 57% probability of participating in export markets, against 20% for firms in countries with lower quality institutions.

	INSERT TABLE 4 HERE


All the other controls have the expected effects. We find a FOREIGN firm still has a 17% higher probability of being an exporter. The positive and large effect of LSIZE reflects the fact that large firms can more easily incur and overcome the large sunk costs associated with exporting.  A high SKILL intensity raises the probability of export, but the effect of adding one standard deviation to the average skill intensity is relatively small in magnitude, with  = 1%. In contrast, the effect for IMPORTS, the sourcing of goods and services from abroad, equals %. Having INTERNET appears to be a necessary condition for exporting, as the magnitude of the estimated coefficient suggests that, for connected firms, the probability of exports increases by = 11%. The transparency variables, AUDIT and TAXINSPECT also have the expected effects and raise the probability of exporting by and  respectively.




4.2. Export scale 

Table 5 shows the estimation results for export sales, using a similar format as for export participation. We present conditional effects, i.e. effects for firms that are exporting. Following these results, a more productive firm, i.e. a firm working at a productivity level one standard deviation higher than the sample average, has an export scale that is  77% larger, following the differences in  predicted (log of) exports  (= ( e (17.69-17.12) -1)*100).  For firms at the productivity frontier, the scale of exports is approximately seven times larger than for average productivity firms. 

When we calibrate productivity at the level of the ISC-treated firm, the indirect effect of ISC on export scale, through productivity, results in an increase of export sales of a  6%, as compared to a comparable non-ISC-treated firm.  This effect is limited compared to the direct marginal effect of ISC on export scale, measuring transaction-cost effects.  Holding an ISC raises the export scale by approximately 75%. The result points again to the important role of ISC in stimulating exports by bringing down transaction costs.

With respect to the controls, the results suggest a less than proportional increase in exports with size, as measured by the effects on LSIZE.  Bringing the SKILL intensity from its average value to one standard deviation higher increases the export scale by  8%. Similarly, raising IMPORT, the share of foreign inputs, by one standard deviation increases export sales by 4%.  Interestingly, with all other controls present, the export scale of a FOREIGN firm is still more than double the exports of a comparable domestic firm (
As expected, the results suggest an inverted U-shaped relationship between the scale of exports and EXPERIENCE. Raising experience from 12 years for the average firm to 23 years increases the export scale by approximately 34%. Different from its effect on the likelihood of exporting, the fact of being based in a country with business-friendly institutions appears to have no significant extra effects on the scale of exports.

	INSERT TABLE 5 HERE


ISC in foreign versus domestic firms

As a further refinement and robustness test of our results, we test if the effects of the ISC variable are the same across domestic and foreign firms.  Such a distinction appears meaningful. Subsidiaries of foreign firms benefit from the reputation of the parent firm and from technology transferred within the group. They are disciplined through various internal-control and integrating mechanisms as part of the international organisation of the group. Therefore, local firms lacking such mechanisms and the reputation of belonging to an international group could potentially benefit from international standards certification.  To test for such a differential effect, we split the ISC dummy variable into two dummy variables, ISC*FOREIGN and ISC*DOMESTIC, which distinguish ISC-holding foreign firms from ISC-holding domestic firms respectively.  The results are displayed in column 1 (export participation) and 2 (export scale) of Table 6. Interestingly, and in line with the arguments developed above, the coefficients of the ISC variables are larger for domestic firms, in both the selection and outcome (scale) equation.   However, the relatively high standard deviations of the ISC*FOREIGN coefficients prevent us from making a strong statistical inference about the difference in ISC regime between the two groups of firms.  

INSERT TABLE 6 HERE

ISC in countries with weak institutions

In columns 3 and 4 of Table 6 we split up countries and distinguish ISC effects for firms based in countries where institutions are relatively well developed (countries for which INST=1), from those in weaker countries (for which INST=0). If international standards substitute for the lack of business-supporting institutions in weak countries, we may expect its effect on exporting to be more important for firms based in those countries. The signal from holding an ISC in such environments may be more important to transaction partners and underscore their commitment to quality and their trustworthiness as a partner in a ‘less reliable’ institutional context. To measure the possible differential impact of institutional context, we have split the ISC variable into two dummy variables: ISC*INST1 equal to one for firms based in INST=1 or strong countries and ISC*INST0, equal to one for firms based in INST=0 countries belonging in the lower half of the EBD ranking. 
The export participation results support our arguments. Controlling for other factors, holding an ISC proves to be more important for export participation of firms based in countries with weak institutions, as implied by the larger coefficient of the ISC*INST1 variable. However, because of the relative estimated standard errors of the coefficients of the ISC variables, we cannot reject the equality in ISC regime between the two groups of countries. This is even more true for the results on the scale of exports.  

	

5. Conclusions 

Firms implement internationally accepted standards to improve the efficiency of their operations and the quality of their products and services – two factors that are instrumental in improving the export performance of firms. In addition, a certificate of conformity with international standards lowers transaction costs by respecting internationally agreed norms and procedures in the production and delivery process, and signals to international buyers a commitment to quality and reliability in commercial transactions. Consequently, standards help to reduce both variable and fixed transaction costs, which tend to be high for operations across national borders. Cultural, institutional, and economic distances between countries give rise to substantial uncertainty and asymmetric information between the transacting parties. Global standards, including the widely used ISO 9000, are therefore seen as transaction-supporting institutions, helping to reduce or overcome information problems by using and respecting common norms and procedures.
The uncertainty and information problems are typically more important for transactions involving firms based in developing countries, where business-supporting institutions are less developed, and offer scope for opportunistic behaviour in commercial transactions. Moreover, firms based in developing countries often face the difficulty that consumers in global markets, confronted with information asymmetry, tend to associate transaction quality with the generally poor reputation of the country of origin (Clougherty and Grajek, 2008; Hudson and Jones, 2003). In such environments, producers have a greater incentive to use international standards as a mechanism to mitigate information asymmetries and expand their sales in international markets.  Using micro-data at the firm level, we have tested these arguments against a large dataset of manufacturing firms operating in 89 developing and transition countries. 
Our empirical results support the importance of quality certification for both participation in exports and the level of export sales by individual firms. More importantly, we show that the main channel of impact of standards certification on exports comes through transaction economies and, in a more limited way, from the higher productivity of certified firms. These results enrich and deepen earlier findings where the link between export intensity and the diffusion of ISC across firms was established at the industry and country levels (Potoski, Prakash, 2009). We provide micro evidence at the firm level and show that standards increase the observed export intensity of a country through stimulating and facilitating local firms to participate in exports, and through the effects standards have on the scale of exports of individual firms. The large set of countries covered by this study also refines and generalizes earlier results that were based on smaller samples or case studies, which did not disentangle the transaction economy effect from the productivity effect (Gebreeyesus, 2014; Fikru, 2014)

Our findings raise an important policy issue. While it is more difficult for firms based in developing countries, and especially in countries with weak institutions, to engage in exports, our evidence suggests that holding an ISC seems to partially overcome this handicap. Unfortunately, in those countries where the ISC could play such a remedying role, most often the availability of testing and registration facilities is limited and the cost of obtaining an ISC remains prohibitively high for most local firms.  
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Table 1:  Number and percentage of exporting firms
	
	Non-exporting
	Exporting
	Total

	
	
	
	

	Full sample
	12,352 (67.12%)
	6,052 (32.88%)
	18,404

	Firms with ISC  
	2,207 (43.13%)
	2,910 (56.87%)
	5,117

	Firms without ISC
	10,145 (76.35%)      
	3,142 (23.65%)      
	13,287

	
	
	
	

	Weak (institutions) countries
	
	
	

	Full sample
	7,997 (72.77%)      
	2,993 (27.23%)   
	10,990

	Firms with ISC  
	  902  (42.43%)    
	1,224 (57.57%)
	2,126

	Firms without ISC
	   7,095 (80.04%)              
	1,769 (19.96%)
	8,864

	
	
	
	

	Strong (institutions) countries
	
	
	

	Full sample
	4,355 (58.74%)      
	3,059 (41.26%)
	7,414

	Firms with ISC  
	1,305 (43.63%)
	1,686 (56.37%)
	2,991

	Firms without ISC
	3,050 (68.96%)
	1,373 (31.04%)
	4,423

	
	
	
	





Table 2: Results of the propensity score matching, estimating the effect of ISC (treatment) on productivity (outcome).
	
	Kernel matching:
	Nearest neighbour matching:

	
	
	

	ATT
	0.025 (5.374)
	0.024 (3.168)

	Standard errors
	0.005
	0.008

	Number of treated observations
	5091
	5091

	Mean productivity treated 
	0.135
	0.135

	Number of controls
	12880
	2501

	Mean productivity controls
	0.110
	0.111

	
	
	

	
	
	


Note: ATT stands for Average Treatment effect on the Treated; t-Statistic in parentheses; Balancing property is satisfied; Common support imposed. 





Table 3:	Definition of variables and summary statistics 
	Variable
	Definition
	Min
	Max
	Mean
(STD)
All firms
(N=18,404)
	Mean
(STD)
Exporters
(N=6,052)

	
	
	
	
	
	

	EXPORT
	Dummy variable equal to one if the firm exports (in the last fiscal year prior to the survey) 
	0
	1
	0.33

	-

	L(EXPORTS)
	Export sales in log. (N=6052)
	7.09
	32.65
	-
	17.12
(3.54)

	
	
	
	
	
	

	
	
	
	
	
	

	
PRODUCTIVITY
	Productivity, measured by sales per employee, in the last fiscal year prior to the survey, normalised, using the country-industry specific range. 
	0
	1
	0.10
(0.19)
	0.14
(0.23)

	ISC
	=1 if firm has Internationally-recognized Standards Certification 
	0
	1
	0.28
	0.48

	LSIZE
	Net book value of the capital stock, in log.
	0
	32.55
	16.02
(3.38)
	17.02
(3.45)

	FOREIGN

	=1 if the firm is foreign owned 
	0
	1
	0.12
	0.23

	DOMESTIC
	=1 if the firm is locally owned
	0
	1
	0.88
	0.77

	INST
	=1 if the firm is active in a country with strong institutions
	0
	1
	0.40
	0.51

	SKILL
	Proportion of skilled production workers in total production workers
	0
	1
	0.49
(0.27)
	0.48
(0.27)

	IMPORTS
	Percentage of inputs of foreign origin
	0
	100
	28.54
(35.08)
	39.77
(35.69)

	EXPERIENCE
	Number of years since firm started exporting
	0
	124
	-

	12.22
(11.38)

	INTERNET
	=1 if the firm uses a website to communicate with clients and suppliers
	0
	1
	0.49
	0.73

	AUDIT
	=1 if the firm had its last annual financial statements checked by an external auditor
	0
	1
	0.50
	0.68

	TAX INSPECTION
	=1 if the firm was visited or inspected by tax officials over the last year
	0
	1
	0.60
	0.65





Table 4: Estimation results for export participation , EXPORT; coefficients and predictions at selected values of covariates.
	VARIABLES
	

s.e.)
	
	(2)

P(EXPORT=1)
	(3)

(s.e.)

	PRODUCTIVITY
	0.283***
	X
	. 328
	(.001)

	
	(0.089)
	X+ σX
	.342
	(.005)

	
	
	
	
	

	ISC
	0.404***
	ISC=0
	.292
	(.004)

	
	(0.047)
	ISC =1
	.406
	(.010)

	
	
	
	
	

	INST
	1.618***
	INST=0
	.191
	(.006)

	
	(0.130)
	INST =1
	.592
	(.017)

	
	
	
	
	

	FOREIGN
	0.593***
	FOREIGN=0
	0.308
	(.002)

	
	(0.058)
	FOREIGN=1
	0.479
	(.016)

	
	
	
	
	

	LSIZE
	0.105***
	X
	.323
	(.001)

	
	(0.009)
	X+ σX
	.425
	(.009)

	
	
	
	
	

	SKILL
	0.151**
	X
	.329
	(.001)

	
	(0.069)
	X+ σX
	.340
	(.005)

	
	
	
	
	

	IMPORTS
	0.005***
	X
	.325
	(.001)

	
	(0.001)
	X+ σX
	.376
	(.007)

	
	
	
	
	

	INTERNET
	0.420***
	INTERNET=0
	.263
	(.006)

	
	(0.038)
	INTERNET=1
	.379
	(.005)

	
	
	
	
	

	AUDIT
	0.226***
	AUDIT=0
	.294
	(.007)

	
	(0.047)
	AUDIT=1
	.355
	(.006)

	
	
	
	
	

	TAX
INSPECTION
	0.141***
	INSPECTION=0
	.306
	(.004)

	
	(0.028)
	INSPECTION=1
	.343
	(.003)

	
	
	
	
	

	
	
	
	
	

	Constant
	-3.755***
	
	
	

	
	(0.202)
	
	
	

	
	
	
	
	

	Observations
	18,404
	
	
	


*** p<0.01, ** p<0.05, * p<0.1; Column (1) gives coefficients and robust standards errors in parenthesis; column (2) presents predicted probabilities at various values of the covariates: mean and mean+standard deviation for continuous variables, zero and one for binary variables; column (3) presents Delta method standard errors for the predicted probabilities; Heckman FIML estimation.


Table 5: Heckman estimation for export scale  ,L(EXPORTS); coefficients and predictions at selected values of covariates
	

VARIABLES
	

s.e.)
	
	(2)
L(EXPORT)
	(3)
(s.e.)

	PRODUCTIVITY
	2.298***
	X
	17.12
	(.019)

	
	(0.155)
	X+ σX
	17.69
	(.043)

	
	
	
	
	

	ISC
	0.301**
	ISC=0
	16.86
	(.048)

	
	(0.126)
	ISC =1
	17.42
	(.057)

	
	
	
	
	

	INST
	-0.959
	INST=0
	16.97
	(.749)

	
	(1.578)
	INST =1
	17.01
	(.738)

	
	
	
	
	

	FOREIGN
	0.396***
	FOREIGN=0
	16.95
	(.025)

	
	(0.103)
	FOREIGN=1
	17.71
	(.060)

	
	
	
	
	

	LSIZE
	0.361***
	X
	17.13
	(.019)

	
	(0.030)
	X+ σX
	18.59
	(.083)

	
	
	
	
	

	SKILL
	0.210*
	X
	17.12
	(.019)

	
	(0.112)
	X+ σX
	17.20
	(.040)

	
	
	
	
	

	IMPORTS
	-0.002
	X
	17.13
	(.019)

	
	(0.001)
	X+ σX
	17.17
	(.043)

	
	
	
	
	

	EXPERIENCE
	0.039***
	X
	17.17
	(.022)

	
	(0.006)
	X+ σX
	17.46
	(.049)

	
	
	
	
	

	EXPERIENCE²
	-0.000***
	
	
	

	
	(0.000)
	
	
	

	
	
	
	
	

	Constant
	10.219***
	
	
	

	
	(1.720)
	
	
	

	Rho
	-0.599
	
	
	

	
	(0.082)
	
	
	

	Sigma
	1.818
	
	
	

	
	(0.073)
	
	
	

	Observations
	18404
	
	
	

	Censored obs.
	12352
	
	
	

	Uncensored obs.
	6052
	
	
	

	Log pseudolikelihood
	-20093.91
	
	
	

	Wald Chi-square test of independent equations (Rho=0)
	

28.89***
	
	
	


*** p<0.01, ** p<0.05, * p<0.1; Column (1) gives coefficients and robust standards errors in parenthesis; column (2) presents predicted probabilities at various values of the covariates: mean and mean+standard deviation for continuous variables, zero and one for binary variables; column (3) presents Delta method standard errors for the predicted probabilities; Heckman FIML estimation.



Table 6: Results of robustness test on the differential effect of ISC, foreign vs domestic firms  and strong versus weak (institutions) countries 
	
	
	
	
	

	VARIABLES
	EXPORT
	L(EXPORTS)
	EXPORT
	L(EXPORTS)

	
	
	
	
	

	PRODUCTIVITY
	0.282***
	2.301***
	0.285***
	2.296***

	
	(0.089)
	(0.154)
	(0.088)
	(0.155)

	ISC*FOREIGN
	0.320***
	0.172
	
	

	
	(0.070)
	(0.118)
	
	

	ISC*DOMESTIC
	0.417***
	0.348**
	
	

	
	(0.056)
	(0.155)
	
	

	FOREIGN
	0.636***
	0.509***
	0.592***
	0.397***

	
	(0.059)
	(0.160)
	(0.058)
	(0.103)

	ISC*INST1
	
	
	0.378***
	0.348***

	
	
	
	(0.083)
	(0.109)

	ISC*INST0
	
	
	0.430***
	0.251

	
	
	
	(0.042)
	(0.191)

	INST
	1.614***
	-0.929
	1.641***
	-1.016

	
	(0.135)
	(1.567)
	(0.140)
	(1.574)

	LSIZE
	0.105***
	0.363***
	0.105***
	0.360***

	
	(0.009)
	(0.030)
	(0.009)
	(0.030)

	SKILL
	0.153**
	0.214*
	0.151**
	0.211*

	
	(0.069)
	(0.111)
	(0.069)
	(0.112)

	IMPORTS 
	0.005***
	-0.002
	0.005***
	-0.002

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	INTERNET 
	0.422***
	
	0.419***
	

	
	(0.037)
	
	(0.038)
	

	AUDIT
	0.224***
	
	0.226***
	

	
	(0.048)
	
	(0.047)
	

	TAXINSPECT
	0.141***
	
	0.142***
	

	
	(0.028)
	
	(0.028)
	

	EXPERIENCE 
	
	0.039***
	
	0.039***

	
	
	(0.006)
	
	(0.006)

	EXPERIENCE²
	
	-0.000***
	
	-0.000***

	
	
	(0.000)
	
	(0.000)

	Constant
	-3.759***
	10.113***
	-3.764***
	10.256***

	
	(0.204)
	(1.729)
	(0.205)
	(1.722)

	
	
	
	
	

	
	
	
	
	

	Rho
	
	-0.589
	
	-0.600

	
	
	(0.090)
	
	(0.082)

	Sigma
	
	1.809
	
	1.819

	
	
	(0.077)
	
	(0.073)

	Observations
	
	18,404
	
	18,404

	Uncensored obs.
	
	6052
	
	6052

	Log pseudolikelihood
	
	-20090.6
	
	-20093.11

	Wald Chi-square test of independent equations (Rho=0)
	
	24.00***
	
	29.16


*** p<0.01, ** p<0.05, * p<0.1; Coefficients and robust standards errors in parenthesis; Heckman FIML estimation.


Appendix

Table A1: Composition of the sample and incidence of certification, by country

	Country survey
	N
	%ISC
	Country survey
	N
	%ISC

	Afghanistan2014
	17
	0.47
	LaoPDR2012
	36
	0.19

	Albania2007
	45
	0.33
	Latvia2009
	60
	0.38

	Angola2010
	115
	0.27
	Lithuania2009
	63
	0.22

	Argentina2010
	577
	0.37
	Madagascar2009
	142
	0.10

	Armenia2009
	62
	0.35
	Mali2010
	16
	0.06

	Azerbaijan2013
	8
	0.00
	Mauritania2006
	73
	0.08

	Bangladesh2013
	1,088
	0.22
	Mauritius2009
	69
	0.17

	Belarus2013
	57
	0.16
	Mexico2010
	1,015
	0.23

	Bolivia2010
	38
	0.21
	Moldova2013
	36
	0.22

	Bosnia and Herzegov.
	73
	0.44
	Mongolia2009
	126
	0.19

	Botswana2010
	53
	0.21
	Montenegro2009
	19
	0.11

	Brazil2009
	975
	0.18
	Mozambique2007
	263
	0.14

	Bulgaria2007
	379
	0.37
	Namibia2006
	95
	0.28

	BurkinaFaso2009
	34
	0.24
	Nepal2013
	181
	0.16

	Burundi2006
	88
	0.05
	Nicaragua2010
	23
	0.39

	Cameroon2009
	81
	0.27
	Nigeria2007
	870
	0.09

	Chile2010
	602
	0.36
	Pakistan2007
	118
	0.45

	China2012
	1,381
	0.71
	Panama2010
	13
	0.31

	Colombia2010
	572
	0.33
	Paraguay2010
	69
	0.25

	Costarica2010
	202
	0.19
	Peru2010
	504
	0.27

	Croatia2007
	230
	0.37
	Philippines2009
	463
	0.33

	Czech Republic2009
	54
	0.72
	Poland2009
	67
	0.28

	DRC2010
	72
	0.13
	Romania2009
	69
	0.42

	DominicanRepublic2010
	80
	0.24
	Russia2012
	439
	0.17

	Ecuador2010
	92
	0.33
	Senegal2007
	214
	0.07

	Elsalvador2010
	80
	0.23
	Serbia2013
	69
	0.54

	Estonia2009
	71
	0.46
	Slovak Republic2009
	46
	0.43

	Ethiopia2011
	106
	0.18
	Slovenia2009
	71
	0.52

	Fyr Macedonia2009
	91
	0.36
	SouthAfrica2007
	652
	0.37

	Gambia2006
	27
	0.19
	SriLanka2011
	237
	0.14

	Georgia2013
	48
	0.21
	Swaziland2006
	61
	0.26

	Ghana2007
	269
	0.07
	Tajikistan2008
	67
	0.18

	Guatemala2010
	202
	0.14
	Tanzania2013
	49
	0.20

	Guinea2006
	96
	0.06
	TrinidadandTobago2010
	73
	0.26

	GuineaBissau2006
	42
	0.05
	Turkey2008
	465
	0.51

	Honduras2010
	44
	0.32
	Uganda2013
	63
	0.22

	Hungary2009
	81
	0.64
	Ukraine2008
	201
	0.20

	Indonesia2009
	619
	0.11
	Uruguay2010
	168
	0.25

	Iraq2011
	471
	0.03
	Uzbekistan2008
	116
	0.21

	Ivory Coast2009
	110
	0.06
	Venezuela2010
	44
	0.18

	Jamaica2010
	75
	0.27
	Vietnam2009
	635
	0.28

	Kazakhstan2013
	46
	0.26
	Yemen2010
	112
	0.09

	Kenya2013
	190
	0.31
	Zambia2013
	135
	0.19

	Kosovo2009
	62
	0.10
	Zimbabwe2011
	348
	0.32

	Krygyz Republic2013
	44
	0.18
	 
	
	

	
	
	
	TOTAL
	18,404
	0.28

	
	
	
	
	
	


Source: sampled from World Bank Enterprise Surveys (WBES)
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