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Abstract. This paper examines whether R&D, exports, and competition affect the 

adoption of international standard certification in ASEAN. Although prior 

studies recognized the importance of R&D, exports, and competition in 

determining a firm’s decision to adopt international standards, they often 

focused on a single determinant of this activity. Hence, this study tries to 

incorporate three important internal and external factors in a comprehensive 

study. The current study investigates these questions by analyzing the data from 

a valid sample of appropriately 4,000 firms in the manufacturing industries in 

eight countries in ASEAN in 2015-2016. The study utilizes a multilevel mixed-

effects logit model for estimation to take into account the hierarchical nature of 

our data set. The results show that firms with R&D activities tend to adopt 

more international standard certificates. We also find that exports are highly 

important, while competition from the informal sector does not show 

association with firms’ innovativeness. These findings remain valid after 

endogenous and robustness testing using the propensity score matching 

method.  
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1. INTRODUCTION 

The process of firms’ adoption of international standard certification has received increasing 

attention in the literature (Fikru, 2014b; Liston-Heyes & Heyes, 2021; Siltori et al., 2021). Information 

asymmetries about product quality are a worrisome issue in international markets because of the physical 

and cultural differences between exporters and importers. Therefore, importers tend to rely on proxies to 

assess product quality. Exporters that can provide assurance about quality using internationally-recognized 
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quality certificates can gain a competitive advantage (Cao & Prakash, 2011). In addition, faced with 

globalization and international trade, firms especially those from developing counties tend to adopt 

management practices to meet international standard requirements (Fikru, 2014b; Grolleau, Mzoughi, & 

Thomas, 2007). For example, more than a million companies and organizations in 170 economies have 

adopted ISO 9001 quality management system. Employing ISO 9001 can help customers get high-quality 

products and services, which ultimately contributes to the development of companies/organizations (ISO, 

2021).   

Among different determinants of internationally-recognized quality certification adoption, three 

highly mentioned factors are R&D, exports, and competition (Fikru, 2014b, 2016; Lira et al., 2021; 

Mangiarotti & Riillo, 2013). Thus, this study aims to examine the possible effects of R&D, exports, and 

competition on the adoption of internationally-recognized quality certification in ASEAN. This study 

concentrates on the ASEAN context because ASEAN is a  dynamic and fast-growing market with high 

competition (ADB Institute, 2014; OECD, 2019). Accordingly, the adoption of internationally-recognized 

quality certificates can help ASEAN firms achieve market advantages and sustainable competitiveness 

(Intal Jr & Pangestu, 2019).  

This work contributes to the literature in two aspects. First, although prior studies recognized the 

importance of R&D, exports, and competition in determining a firm’s decision to adopt international 

standards (Fikru, 2014b, 2016; Mangiarotti & Riillo, 2013; Pekovic, 2010), they often focused on a single 

determinant of this activity. This study thus contributes to the literature on international standard 

certification as probably the first to incorporate three important internal and external factors in a 

comprehensive study. In this respect, the study can offer a theoretical framework that can explain how 

these internal and external factors can affect the adoption of internationally-recognized quality 

certification. Moreover, the current research focuses on the context of developing regions, in particular 

the ASEAN region. In this way, this research provides an important complement to studies that have 

focused on the context of developed economies.  

Second, this study makes an important contribution in terms of methodology. While previous studies 

on this research theme did not pay attention to the multilevel issue arising from the data set containing 

firms in different industries and countries (e.g. Hudson & Orviska, 2013; Mangiarotti & Riillo, 2013; 

Pekovic, 2010; Wu, Chu, & Liu, 2007), the current study utilizes the multilevel mixed-effects logit model 

(MMLM) to take into account this econometric problem. To the best of our knowledge, this is one of the 

few studies to address the multilevel in this research stream (see Fikru (2016) for the use of multilevel 

modeling). In this way, the research can complement current methods widely used to investigate the 

adoption of international standard certification.  

The next sections are structured as follows. A review of related literature is presented in section 2. 

Section 3 describes the data source and estimation strategies. Section 4 presents results and discussions. 

The last section gives the conclusions and implications. 

2. LITERATURE REVIEW AND HYPOTHESES 

2.1. R&D and international standard certification adoption 

R&D plays an important role in enhancing the possibility to adopt international standard certification 

adoption. According to the resource-based view (RBV), a firm achieves sustained competitive advantage 

through unique bundles of resources (Barney, 1991), and R&D is a crucial resource in a firm’s business 

strategy (Anzola-Román, Bayona-Sáez, & García-Marco, 2018). In particular, there may exist a 

complementary relationship between being innovative and adopting ISO 9000 (Blind & Hipp, 2003). 
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Thus, R&D, as a proxy for being innovative, can contribute to the adoption of international standards as 

firms carrying out R&D activities tend to have more information, more understanding of the importance 

of the role of international standard certification. Moreover, firms with more R&D investment are more 

likely to opt for technological solutions for managing their operations. Hence, they may find it easier to 

implement international standards (Ha, Thang, & Thanh, 2021; Wu et al., 2007).   

The empirical literature on the role of R&D in international standard certification is rather limited. 

We can only identify one paper by Mangiarotti and Riillo (2013) that investigated this relationship in the 

context of 1,140 companies in Luxembourg during 2004–2006. There are mixed results. While R&D 

intensity is positively related to ISO 9000 certification in the manufacturing sectors, R&D intensity has no 

impact on ISO 9000 certification in the service sectors. 

 

H1: R&D is positively associated with international standard certification adoption. 

2.2. Exports and international standard adoption 

Exports can affect international standard certification adoption positively for at least two reasons. 

First, according to the signaling perspective, the quality of a certain firm’s products may be unobservable 

in the market, especially for customers in foreign countries (Liston-Heyes & Heyes, 2021; Pekovic, 2010). 

Thus, adopting an international standard certification can inform the international markets on the product 

quality as a form of signaling unobservable characteristics so that firms can meet the quality expectations 

of international customers (Grolleau et al., 2007; Pekovic, 2010). As a result, following the new 

institutional perspectivecan increase the legitimacy of a firm in the international markets, which creates 

greater customer trust (Guler, Guillén, & Macpherson, 2002; Pekovic, 2010). In addition, as suggested by 

Montiel and Husted (2009), firms exporting to foreign countries are exposed to new ways of doing 

business, so there is an increasing tendency to apply management standards. 

Second, foreign customers can exert coercive pressure. In particular, under some circumstances, it is 

a requirement of firms in developing economies to meet international quality standards to export. 

Otherwise, they may be excluded from international markets (Fikru, 2014b, 2016). Moreover, they can 

also face the takeback obligation of exported products that do not meet international standards (Fikru, 

2016). This makes the difference between exporters and non-exporters because non-exporting firms are 

not necessarily under pressure to meet the requirements of the international market (Fikru, 2014a, 2016). 

As shown in Table 1, the empirical literature on this relationship mainly shows a positive 

contribution of exporting to international standard certification adoption. The positive role of exporting is 

found in both developed and developing countries.    

Table 1 

Empirical studies of the role of exporting on international standard certification adoption 

Article Context Main findings 

Pekovic (2010) 10,837 French firms during 2003–
2006 

Positive Firms with more export intensity are likely to adopt ISO 
9000 certification in both the manufacturing and service 
sectors.  

Fikru (2016) 11,862 firms in 27 sub-Saharan 
African countries in 2006, 2007 
and 2009 

Positive Export intensity is conducive to the adoption of 
international standards. 

Fikru (2014a) 644 firms in Ethiopia in 2011–
2012 

Positive Firms with a higher proportion of sales in the 
international market are more likely to obtain 
international certification. 

Fikru (2014b) 10,168 firms in 35 developing 
countries in 2006 

Positive Firms that export more have more likelihood of 
adopting international standard certification.   

Source: own compilation 
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The above theoretical and empirical literature implies the following hypothesis: 

H2: Exporting is positively associated with international standard certification adoption.  

2.3. Competition and international standard adoption 

There are various arguments on the role of competition in the adoption of international standard 

certificates. According to Cao and Prakash (2011), when competition is fierce, the motivation to adopt 

international standard certification as a signaling mechanism is even greater. These incentives for 

exporters in developing countries may be higher due to poor reputation and large differences in the quality 

of exported products (Cao & Prakash, 2011; Halkos, Nomikos, & Skouloudis, 2021; Potoski & Prakash, 

2009). Prior studies also show that global competition can accelerate the adoption of ISO 9000 

(Mangiarotti & Riillo, 2013; Potoski & Prakash, 2009). In addition, competition from informal sectors may 

cause obstacles for registered firms. Thus, they can adopt international standard certification to distinguish 

themselves from informal and unregistered firms (Fikru, 2014a).  

Regarding empirical literature, as can be seen from Table 2, there are mixed results regarding the role 

of competition on international standard certification adoption. This reflects the heterogeneity regarding 

the impacts of competition on this practice, which may partly stem from the difference in measurements, 

definitions of competition in various studies.  

 

Table 2 

Empirical studies of the role of competition on international standard certification adoption 

Article Context Main findings 

Cao and 
Prakash (2011) 

1039 firms for 134 countries 
from 1993 to 2002 

Positive Domestic competition has a consistent and 
positive impact on ISO 9000 adoption. 

Hudson and 
Orviska (2013) 

11,668 firms in countries in 
Asia and Eastern Europe 

Mixed Competitive pressure from domestic competitors 
prevents firms from adopting international 
standard certificates. Nevertheless, if the 
competition is from foreign firms, they have a 
greater propensity to adopt such certification.  

Mangiarotti and 
Riillo (2013) 

1,140 companies in 
Luxembourg during 2004–
2006 

No 
impact 

Competition has no impact on the possibility to 
adopt ISO 9000 certification. 

Fikru (2014a) 644 firms in Ethiopia in 2011–
2012 

Negative Competition from the informal sector lowers the 
probability of adopting international standard 
certificates. 

Source: own compilation 

Considering the theoretical literature, we accordingly propose the following hypothesis: 

H3: Informal competition is positively associated with international standard certification 

adoption. 

 

Figure 1 presents the research framework with three hypothesized relationships.  
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Figure 1. Research framework 

Source: own compilation 

3.DATA AND RESEARCH METHOD 

3.1. Data 

The research makes use of the data collected by the World Bank in its large-scale “Enterprise 

Surveys” (ES). The ES collects information on firm performance and various topics related to firms’ 

perceptions of the business environment from business owners and top managers of 174,000 firms in 151 

economies, which makes the ES one of the most comprehensive databases for researching at the firm 

level (World Bank, 2021).  

For each country, survey rounds are carried out at an irregular time interval with only a very few 

firms appearing consistently throughout survey rounds (Mertzanis & Said, 2019).  Nevertheless, the data 

set has the advantage of consistent questionnaires following the Global Methodology. Moreover, the ES 

covers a wide range of developing countries. These advantages enable cross-country analysis (Mertzanis & 

Said, 2019). This study employs firm-level data for Indonesia, Malaysia, Philippines, and Vietnam in the 

survey year 2015, and the data for Cambodia, Laos, Myanmar, and Thailand come from the survey year 

2016.  

In the present analysis, only firms in the manufacturing industries are included in the data set. The 

ES follows the International Standard Industrial Classification of All Economic Activities Revision 3.1 

(United Nations Statistical Division, 2002), and in the current research, there are 23 manufacturing 

industries with two-digit codes 15-37. This research focuses only on the manufacturing industries because 

there is a large difference between the manufacturing and the service sectors in terms of the nature of 
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business operation in general and in international standard certification in particular. The final sample 

includes nearly 4,000 observations in total from eight ASEAN countries in 2015-2016.  

3.2. Research method 

Variables 

The proposed hypotheses are tested using the following equation: 

 

𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑎𝑑𝑜𝑝𝑡𝑖𝑜𝑛𝑖 = 𝛽0 + 𝛽1𝑅&𝐷𝑖+𝛽2𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑛𝑔𝑖+𝛽3𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖 + 𝛽4𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖 + 𝜀𝑖 (1) 

 

The dependent variable, International standard adoption, captures whether a firm has an internationally-

recognized quality certification or not. It is constructed as a dummy variable, equal to 1 if a firm has 

certification, and equal to 0 otherwise. Firms that responded “still in process” and “don’t know” to this 

question are excluded from the final sample. 

Three independent variables in our analysis are R&D, Exports, and Informal competition. R&D is a 

dummy variable, equal to 1 if the firm conducted formal R&D activities, and 0 otherwise (Mangiarotti & 

Riillo, 2013; Wu et al., 2007). Exports is constructed as a dummy variable, equal to 1 if the firms performed 

exporting activities, and 0 otherwise (Fikru, 2016; Guler et al., 2002; Pekovic, 2010). Informal competition 

denotes the degree of informal competition perceived by the firm (Cao & Prakash, 2011; Fikru, 2014a). 

The information for this variable is from the question “To what degree are practices of competitors in the 

informal sector an obstacle to the current operations of this establishment”. 0 = “No obstacle”, 1 = 

“Minor obstacle”, 2 = “Moderate obstacle”, 3 = “Major obstacle”, 4 = “Very Severe Obstacle” 

We control for Foreign ownership, Firm age, Firm size, which previous studies have linked to international 

standard certification adoption certification activities (Delmas & Toffel, 2004; Fikru, 2016; Hudson & 

Orviska, 2013; Pekovic, 2010).  

Foreign ownership: Foreign-owned firms are more likely to seek international standard certificates 

because they can usually access more resources and knowledge for this activity. They may also face greater 

internal pressure to adoptinternational certificates (Fikru, 2014b; Hudson & Orviska, 2013; Pekovic, 

2010). Foreign ownership is measured as the percentage of this firm is owned by private foreign individuals, 

companies, or organizations. Foreign ownership has values ranging from 0% to 100%. This way of 

constructing the variable has more advantage over measuring Foreign ownership as a dummy variable 

because we can control for the extent of foreign ownership (Fikru, 2014b).  

Firm age: Firm age can determine international standard certification because older firms can have 

more time to build up capabilities for pursuing certification activities (Delmas & Toffel, 2004; Fikru, 

2016). Firm age is operationalized as the logarithm of the number of years since the firm’s establishment.  

Firm size: Large firms are more likely to adopt international standard certificates because they have 

more financial resources to support their certification costs. Moreover, large firms usually have 

standardized administrative structures, which potentially increases their international certification adoption 

propensity. In contrast, smaller firms have difficulties in acquiring the necessary expertise to implement 

the relevant procedures to adopt international standard certifications (Hudson & Orviska, 2013; Pekovic, 

2010; Pekovic & Galia, 2009). In this study, Firm size represents the logarithm of the firm’s total 

employees.  

Estimation approach 

To estimate a binary dependent variable, the most popular method is a logit or probit model 

(Cameron & Trivedi, 2009; Wooldridge, 2010). However, these methods do not take into account the 

multilevel/hierarchical nature of our data set. Indeed, our data set captures information at the firm level 
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(Level 1), industry level (Level 2), and country level (Level 3). Hence, we utilize a multilevel mixed-effects 

logit model (MMLM) as it can address the multilevel/hierarchical problem. The MMLM is compared with 

the simple logistic model using the likelihood ratio test (StataCorp, 2017). A statistically significant test 

result indicates that the MMLM is superior to the simple logistic model.  

4. RESULTS AND DISCUSSION 

4.1. Descriptive statistics 

Table 3 presents the distribution of internationally-recognized quality certificate adoption, R&D, 

exports, and informal competition status by industry. As can be seen from Table 3, there is a wide 

variation in the adoption of international standards regarding the different industries, ranging from 50% 

(coke, refined petroleum products and nuclear fuel and radio, television and communication equipment 

and apparatus) to 0% (tobacco and office, accounting and computing machinery).  

Table 3 also reveals that firms in the chemicals and chemical products industry had the highest rate 

of R&D activities (26.78%), while no firms in the tobacco, office, accounting and computing machinery 

and recycling industries conducted R&D. Firms in the radio, television and communication equipment 

and apparatus industry exported the most (62.26%), while no firms in the tobacco and office and 

accounting and computing machinery industries exported their products. Moreover, firms in the 

publishing, printing and reproduction of recorded media industry faced the most intense competition 

from the informal sector (mean = 1.70), while those in the radio, television and communication 

equipment and apparatus industry reported the least competition from the informal sector (mean = 0.42). 

 

Table 3 

R&D, exports, and informal competition status by industry 

Industry ISIC code Internationally-
recognized 

quality 
certification (%) 

R&D 
(%) 

Exports 
(%) 

Informal 
competition 

(mean) 

Food and beverages 15 24.97 14.13 24.37 1.10 

Tobacco 16 0 0 0 0.67 

Textiles 17 14.75 10.11 27.13 1.36 

Garments 18 14.19 8.75 38.74 1.11 

Leather 19 24.44 12.09 39.13 1.43 

Wood 20 7.89 7.08 36.84 1.31 

Paper 21 17.95 10 12.2 0.85 

Publishing, printing and 
reproduction of recorded media 

22 14.94 12.22 20.65 1.70 

Coke, refined petroleum products 
and nuclear fuel 

23 50 25 33.33 1.08 

Chemicals and chemical products 24 35.73 26.78 33.05 1.26 

Rubber and plastics 25 32.79 11.29 31.06 0.94 

Non-metallic mineral products 26 21.47 15.85 24.5 1.36 

Basic metals 27 39.13 13.68 28.42 1.36 

Fabricated metal products 28 22.99 15.47 20.49 1.09 

Machinery and equipment 29 14.38 10.69 22.64 1.11 

Office, accounting and computing 
machinery 

30 0 0 0 1.50 

Electrical machinery 31 39.7 22.22 46.1 0.81 

Radio, television and 
communication equipment and 

32 50 15.38 62.26 0.42 
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apparatus 

Medical, precision and optical 
instruments, watches and clocks 

33 40 20 38.46 0.71 

Motor vehicles, trailers and semi-
trailers 

34 32.26 25.81 40.63 0.78 

Other transport equipment 35 12.5 25 25 1.13 

Furniture 36 14.55 9.09 24.78 1.07 

Recycling 37 2.78 0 8.11 0.86 

Notes: 

ISIC: International standard industrial classification, following International Standard IndustrialClassification of All 

Economic Activities Revision 3.1 (United Nations Statistical Division, 2002) 

Source: own calculation 

 

Table 4 reports the descriptive statistics of variables in the analysis. The descriptive analysis reveals 

that more than 24% of the firms in the sample had internationally-recognized quality certifications while 

only 14% of the sample firms conducted R&D activities. Besides, more than 30% of the firms reported 

exporting activities. On average, the competition from the informal sector perceived by the firms in the 

sample is 1.12 on the 0-4 scale.  

 

Table 4 

Descriptive statistics 

Variable Observations Mean S.D. Min Max 

International standard 
certification 

4,372 0.241 0.428 0 1 

R&D 4,453 0.140 0.347 0 1 

Exports 4,504 0.302 0.459 0 1 

Informal competition 4,415 1.124 1.188 0 4 

Foreign ownership 4,139 10.433 27.506 0 100 

Firm age 4,528 2.750 0.653 0 4.382 

Firm size 4,530 3.915 1.477 0 9.903 

Source: own calculation 

Table 5 presents the correlation matrix. All the correlations are smaller than 0.5 in magnitude. Thus, 

colinearity is not a significant issue in our analysis (Dormann et al., 2013).  

Table 5 

Correlation matrix 

Variable 1 2 3 4 5 6 7 

1. International standard 
certification 

1       

2. R&D 0.2399*** 1      

3. Exports 0.3420*** 0.1716*** 1     

4. Informal competition -0.0635*** 0.0246 -0.0607*** 1    

5. Foreign ownership 0.2191*** 0.0947*** 0.3373*** -0.0888*** 1   

6. Firm age 0.1871*** 0.0595*** 0.0744*** -0.0131 -0.0491*** 1  

7. Firm size 0.4994*** 0.2597*** 0.4469*** -0.0571*** 0.3021*** 0.1684*** 1 

Notes:  

* p < .10; ** p < .05; *** p < .01 

Source: own calculation 
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4.2. Empirical results 

Table 6 displays the results of the MMLM estimation of the possibility to adopt international 

standard certification. Model 1 presents the results of the baseline regression with only control variables. 

Models 2, 3, and 4 present the estimation results for the impacts of R&D, exports, and international 

competition on the propensity to acquire international standard certificates respectively. Finally, Model 5 

shows the full model with three explanatory variables of interest. The likelihood-ratio test results as 

reported in Table 6 suggest that the multilevel mixed effects logit model is more effective than the 

conventional logistic regression in working with the multilevel characteristic of the data set. 

Hypothesis 1 predicts that firms with R&D activities will have more tendency to adopt international 

standard certification. The R&D coefficients are positive and statistically significant at the one percent 

level in both Models 2 and 5. This result provides indicative support for Hypothesis 1. The result is in line 

with Mangiarotti and Riillo (2013) that also found that R&D intensity is positively associated with the 

propensity of ISO 9000 certification in the manufacturing industries. This finding verifies the theoretical 

arguments on the complementary relationship between R&D and adopting ISO 9000 (Blind & Hipp, 

2003). In particular, firms with R&D activities can access better information and have more understanding 

of the role of adopting international standard certificates so that they can implement international 

standards more easily (Blind & Hipp, 2003; Mangiarotti & Riillo, 2013; Wu et al., 2007). 

Hypothesis 2 states that firms participating in the export market will have more tendency to adopt 

international standard certification. The Exports coefficients are positive and statistically significant at the 

one percent level in both Models 3 and 5, delivering strong support for Hypothesis 2. The finding is 

consistent with those of previous studies (e.g. Fikru, 2014a, 2014b, 2016; Pekovic, 2010). The result 

validates the theoretical arguments on the signaling perspective indicating that firms with international 

standard certification can better inform the product quality with the international markets (Grolleau et al., 

2007; Pekovic, 2010). The result may also highlight that firms in developing countries like ASEAN are 

under pressure to meet the requirements of the international markets, so they have a higher propensity to 

adopt international standards (Fikru, 2014a, 2016).  

Hypothesis 3 states that informal competition leads to a higher possibility to adopt international 

standard certification. However, the Informal competition coefficients are insignificant in both Models 4 and 

5. Thus, this result does not support Hypothesis 3. There are several possible explanations as to why this 

could be so. First, in line with the explanation of Fikru (2014a), some industries have inherent barriers due 

to competition from the informal sector. In particular, the informal sector has many difficulties engaging 

in industries that require large capital, resources such as pharmaceuticals or machinery. As a result, firms 

in these industries do not face intense competition from informal businesses. Consequently, they do not 

under much pressure to adopt international standard certification to differentiate from the informal 

sector. Second, some sectors with easy access for informal businesses such as textiles, leather, food and 

beverages show high competition from the informal sector (as can be seen from Table 3). However, 

formal firms might not pay much attention to international standards as the important strategy to 

differentiate themselves from informal ones, which leads to the insignificant impact of informal 

competition.  

Regarding control variables, we find that the likelihood of adopting international standard certificates 

increases with firm age, firm size, and is greater in firms with more foreign ownership.  
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Table 6 

Regression results 

 Model 1 Model 2 Model 3 Model 4 Model 5 

Fixed effects      

R&D  0.766***   0.743*** 

  (0.126)   (0.131) 

Exports   0.771***  0.779*** 

   (0.106)  (0.111) 

Informal competition    -0.024 -0.025 

    (0.044) (0.045) 

Foreign ownership 0.011*** 0.012*** 0.008*** 0.012*** 0.008*** 

 (0.002) (0.002) (0.002) (0.002) (0.002) 

Firm age 0.350*** 0.379*** 0.320*** 0.350*** 0.344*** 

 (0.087) (0.089) (0.088) (0.088) (0.092) 

Firm size 1.011*** 0.952*** 0.937*** 1.015*** 0.885*** 

 (0.043) (0.044) (0.044) (0.044) (0.045) 

Constant -7.250*** -7.285*** -7.086*** -7.232*** -7.092*** 

 (0.560) (0.589) (0.533) (0.567) (0.568) 

Random effects      

Constant for country 
effects 

1.461 1.654 1.243 1.469 1.423 

 (0.961) (1.087) (0.848) (0.969) (0.970) 

Constant for industry 
effects 

0.637 0.575 0.716 0.676 0.689 

 (0.184) (0.171) (0.199) (0.195) (0.199) 

ICC (Country) 0.271 0.300 0.237 0.270 0.263 

ICC (Industry) 0.389 0.404 0.373 0.395 0.391 

Wald χ2 707.1 703.73 725.8 690.67 704.43 

Prob > χ2 0.0000 0.0000 0.0000 0.0000 0.0000 

 LR test vs. logit 
model: 

χ2 = 272.93 

LR test vs. logit 
model: 

χ2 = 257 

LR test vs. logit 
model: 

χ2 = 271.02 

LR test vs. logit 
model: 

χ2 = 267.46 

LR test vs. logit 
model: 

χ2 = 249.73 

 Prob >= χ2 = 
0.0000 

Prob >= χ2 = 
0.0000 

Prob >= χ2 = 
0.0000 

Prob >= χ2 = 
0.0000 

Prob >= χ2 = 
0.0000 

Observations 3,989 3,930 3,963 3,889 3,811 

Notes:  

Standard errors in parentheses. * p < .10; ** p < .05; *** p < .01 

Source: own calculation 

4.3. Robustness checks 

To test the robustness of our findings, we consider the PSM method to account for the possible 

endogeneity resulting from selection bias. More specifically, it is possible that firms adopting international 

standard certification choose to perform R&D activities, export, and face informal competition more than 

those without certification adoption. Therefore, PSM can address this issue by reconstructing 

counterfactuals using observational data, where a propensity score can be defined as “the probability of 

study participants receiving a treatment based on observed characteristics” (Li, 2013, p. 5).  

PSM is carried out in two steps: (i) estimating propensity scores and (ii) estimating average treatment 

effect on the treated (ATT) with the “teffectspsmatch” procedure in Stata (Li, 2013; StataCorp, 2017). First, 

propensity scores are estimated, usually by a logit/probit regression. Following Caliendo and Kopeinig 

(2008, p. 38), “only variables that influence simultaneously the participation decision and the outcome 
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variable should be included”, so the list of covariates include Foreign ownership, Firm age, Firm size, Industry 

dummies, Country dummies. Table 7 presents the estimation of the propensity scores.  

 

Table 7 

Estimation of the propensity scores 

 Model 6 Model 7 Model 8 

 R&D Exports Informal competition 

Foreign ownership -0.002 0.021*** -0.006*** 

 (0.002) (0.002) (0.001) 

Firm age 0.132 0.217*** -0.114* 

 (0.088) (0.075) (0.062) 

Firm size 0.512*** 0.656*** -0.038 

 (0.038) (0.034) (0.027) 

Industry dummies Included Included Included 

Country dummies Included Included Included 

Constant -4.724*** -4.779*** 1.097*** 

 (0.747) (0.572) (0.423) 

LR χ2 561.59 1234.74 575.3 

Prob> χ2 0.0000 0.0000 0.0000 

Number of observations 3,930 3,963 3,889 

Notes:  

Standard errors in parentheses. * p < .10; ** p < .05; *** p < .01 

Source: own calculation 

 

Second, we estimate the average treatment effect on the treated (ATT), defined as “the average 

difference that would be found if everyone in the treated group received treatment compared with if none 

of these individuals in the treated group received treatment” (Li, 2013, p. 3). Table 8 presents the PSM 

results. We find the positive impact of R&D and exporting activities on international standard certification 

adoption, while informal competition does not impact such adoption behavior. These results are similar to 

those found in the main analysis, which highlights the robustness of our findings.  

Table 8 

PSM results 

 ATT 

 International standard certification adoption 

R&D 0.153*** 

 (0.054) 

Exports 0.131*** 

 (0.022) 

Informal competition 0.017 

 (0.016) 

Notes:  

Standard errors in parentheses. * p < .10; ** p < .05; *** p < .01 

Source: own calculation 

5. CONCLUSIONS AND IMPLICATIONS 

By utilizing a survey of appropriately 4,000 firms from eight ASEAN countries in 2015-2016, this 

paper investigates whether R&D, exports, and competition affect the probability to adopt international 

standard certification. The empirical evidence shows that both R&D and exports exert a positive impact 
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on the propensity to adopt internationally-recognized quality certificates. Besides, competition from the 

informal sector does not affect the possibility to adopt international standards.  

Some implications for policymakers emerge from this study. First, the positive influence of R&D on 

internationally-recognized quality certification suggests that investing in R&D is vital to create a favorable 

condition for adopting internationally-recognized quality certification. The government should encourage 

private sector innovative activities via such tools as government support for firms’ R&D, tax incentives 

for R&D activities, and patent protection (Westmore, 2014).  

Second, the positive role of exports may suggest that participating in the export market is important 

to meet international standards. Thus, there should be policies to promote exports such as signing free-

trade agreements, providing local producers that would like to start exporting with informational and legal 

support. 
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