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moderating role of firm size

Muttanachai Suttipun  and Krittiga Insee 

Management Program of Faculty of Management Sciences, Prince of Songkla University, Hat Yai, Thailand

ABSTRACT
Unlike large firms, the relationship between research and development (R&D) intensity 
and the firm performance of small- and medium-enterprise firms (SME firms) was found 
that in the past many studies However, the results of the study of this relationship still 
differ according to the context, especially in Thailand. Therefore, this study aims to test 
whether there is a possible relationship between R&D intensity and firm performance, 
moderated by the size of SME in Thailand. A total of 151 Thai SME firms from The 
Office of National Higher Education Science Research and Innovation Policy Council 
were used as samples. The data were analyzed using questionnaires sent via mail, 
descriptive analysis, a correlation matrix and multiple regression. The results reveal that 
R&D intensity has a negative effect on firm performance, whereas firm size has a 
positive effect on firm performance. Additionally, the interaction effect between R&D 
intensity and firm size has a significant negative effect on firm performance. The study’s 
findings might provide general investors and Thai SME enterprises with helpful 
guidelines for comparing business performance to R&D expenses. The Thai government 
can also benefit from this information when developing policies that support R&D in 
Thailand

1.  Introduction

Research and development (R&D) are one of the most important activities that any business or corpora-
tion may utilize to create and enhance new goods, services and processes to increase firm value (Gharbi 
et  al., 2014). R&D expenses can be classified according to the following types of business: (1) Support 
ongoing R&D t in business by taking measures to retain or grow market share, one can boost profitabil-
ity and societal approval. (2) Survey analysis describes a study that is done to learn more about an idea 
that interests a firm or to find new commercial ventures. (3) Examining potential new high-risk business 
ventures, it is a procedure with the aim of creating a new product, method or market. This study on 
innovative, high-risk business ventures may be the outcome of fruitful survey research or it may be a 
brand-new endeavor involving technology. (Brown, 1972). Additionally, R&D can be utilized to expand 
businesses, obtain a competitive advantage and increase predicted profits for the company, and attain 
the sustainable development needed for corporations to compete with the same market share as the 
competitors (Jiang et  al., 2019). However, R&D can deliver both advantages and disadvantages to firms. 
On one hand, R&D intensity can develop and enhance alternative products and services as well as cor-
porate processes, which can make it difficult for competitors to imitate (Callimaci & Landry, 2004). In 
addition, R&D intensity can enable corporations to launch products, services and processes as a direct 
response to client requests. On the other hand, corporations must spend a large amount of financial 
assets to invest in R&D activities, which will affect short-term shareholders, who would like to have both 
dividends and gain profits from trading prices due to high performance (Franzen & Radhakrishnan, 2009). 
One of the engines that drive the economy today are small- and medium-sized enterprises (SMEs), and 
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they are also an important factor in the process of creating new products and services, technology R&D, 
job creation, employment and increased tax collection (Williams et  al., 2018). Based on data from The 
Organization for Economic Co-Operation and Development (OECD, 2017), SMEs make up more than 45% 
of the workforce globally and over 33% of the gross domestic product (GDP) in emerging economies, 
but since 2002, the SME sector has experienced a high bankruptcy rate of nearly 69% (Veskaisri et  al., 
2007), mostly because SMEs don’t have clearly defined strategies and suitable management tools, don’t 
do enough R&D and don’t have enough cash (Kulkalyuenyong, 2018). In Thailand, even though SMEs 
account for over 40% of the country’s GDP, 80% of all jobs and 99% of all Thai businesses (Office of SMEs 
Promotion (OSMEP), 2018), compared to large-scale businesses, they nevertheless have constraints and 
have a greater failure rate (Kulkalyuenyong, 2018). In terms of R&D intensity, according to the Thailand 
Financial Reporting Standards Section No. 38 on intangible assets (2017), R&D intensity is included as a 
part of corporate intangible assets where Thai firms can identify all R&D intensity as a form of intangible 
assets and reduce annual amortization.

Past studies examining the relationship between R&D expenditures and performance have mostly 
been conducted in large economies, such as education in the Netherlands by Belderbos et  al. (2004) 
study of R&D cooperation that affects the operating efficiency of companies in the Netherlands, R&D 
cooperation are divided into four types: (1) cooperation with trading partners (2) cooperation with sup-
pliers (3) cooperation with research institutes (4) cooperation with universities. Study in Norway by Lome 
et  al. (2016) study of the relationship between R&D and firm performance during the financial crisis of 
SMEs in Norway. It has also been studied in the United States, China and India. These countries are 
considered to have large economies and has one of the highest GPDs in the world (Chen & Ibhagui, 
2019; Guo et  al., 2018; Sharma, 2012). Thailand continues to have a relatively small economy. There are 
very few studies on the intensity of R&D, such as those by Ekpol (2007) Study the relationship between 
R&D expenditures and stock returns. The data was collected from companies listed on the stock exchange 
between 1997 and 2006. And Siripong et  al. (2019) study the relationship between the level of disclosure 
of R&D information. By collecting data from companies listed on the Stock Exchange of Thailand in the 
SET 100 group between 2016 and 2017. It is seen that the small number of R&D studies in Thailand may 
be because few Thai companies provide information on the R&D intensity of their businesses. 
(Sangnapawan, 2007). And most past research has been concentrated in companies listed on the stock 
exchange, most of which are large companies, however, Thailand differs from other countries in several 
of ways, including corporate R&D intensity, shareholder and investor protection and civil and common 
law (Sangnapawan, 2007). In addition, the study of factors that determine the investment in R&D of 
companies in Thailand also found that firm size has a positive effect on R&D investment, meanings that 
the larger the company, the more likely it is to increase R&D investment (Insee & Suttipun, 2023). 
However, to study the factors of R&D investment in Thailand, the findings are quite limited and the 
results of previous studies in Thailand are still unclear. To fill the gaps left by other studies, this study 
aims highlight the relationship between R&D intensity and firm performance in Thailand. Another reason 
is the need to study the impact of R&D in Thailand. Because, at present, it is found that government 
agencies in Thailand are committed to promoting and developing increased investment in R&D, and 
when considering the ratio of R&D expenditure to GDP in 2019, it was 1.14%. There are also policies and 
plans to increase the ratio of R&D expenditures to 1.5% and 2% by 2027 (NXPO, 2019). Therefore, study-
ing the influence of R&D expenditure on performance in Thailand is of great importance to Thai 
companies.

Regarding the findings of earlier investigations, it was discovered that there may be correlations in 
many different directions. Although the majority of research discover a connection between R&D inten-
sity and performance (Belderbos et  al., 2004; Diéguez-Soto et  al., 2019; Ghaffar & Khan, 2014; Guo et  al., 
2018; Sharma, 2012). However, some studies show conflicting findings, concluding that the relationship 
between R&D expenditures and corporate performance is not linear. It indicates that the relationship is 
negative at the beginning of an investment project, turns positive later on, and then, goes back to being 
negative (Chen & Ibhagui, 2019; Kim et  al., 2018). Additionally, R&D expenditures are not detrimental to 
business outcomes (Ahmed & Jinan, 2011; Gharbi et  al., 2014; Shin et  al., 2009). R&D might not immedi-
ately benefit the company, which is another reason (Ravšelj & Aristovnik, 2020). Some studies also indi-
cate that R&D expenses have a negative impact on business performance (Artz et  al., 2010; Chen et  al., 
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2019). The value created by R&D intensity is unclear because the R&D project might not be successful, 
which is the cause of the negative association. Shareholders may, therefore, consider R&D intensity to be 
a wise investment, taking on more risk to perform better (Chamber et  al., 2002), while the reason for 
corporations use R&D investment, which has a positive association with both variables to respond to 
their stakeholders demands which include both their shareholders and investors, therefore, if they are 
able to meet their demands, the corporations will be able to achieve better outcomes such as perfor-
mance, image and reputation, firm value and share price (Han & Manry, 2004). However, a recent study 
conducted in Thailand, the results of the study did not find a relationship between the disclosure of R&D 
expenses or R&D spending and firm performance (Ekpol, 2007; Siripong et  al., 2019). According to the 
above study issues, the research objective was to test for a possible relationship between R&D intensity 
and firm performance moderated by firm size, specifically, the SME firms in Thailand (see framework of 
study in Figure 1). There is one main research question: Is there any possible relationship between R&D 
intensity and the performance of SME firms in Thailand? This study used the method adopted in previ-
ous related studies. By using simple random sampling of 151 SME firms, which (1) invest in R&D activities 
and (2) are under The Office of National Higher Education Science Research and Innovation Policy 
Council. The mail questionnaire collected data from three sections: SME information, R&D intensity and 
firm performance. The data were initially analyzed using descriptive analysis, a correlation matrix and 
multiple regression.

This study provided some expected outcomes. This study demonstrates whether the theory of stock 
investment and speculation can be used to describe the negative relationship between R&D intensity 
and the performance of SME firms in Thailand. The purpose of this study is to contribute to and update 
the current literature applies the relationship to the test between R&D intensity and SME firm perfor-
mance in Thailand, where the most recent related study was conducted in 2007. With the following 
study findings, the perspective of value creation based on R&D intensity will be better understood by 
Thai SME enterprises. Finally, the study’s findings can be used to help regulators and policymakers create 
more effective policies that support R&D in Thailand. When assessing performance and contrasting it 
with R&D investments, it is also helpful for investors. The study starts with a theoretical perspective to 
describe what happened for the relationship between R&D intensity and firm performance, which is 
represented by the theory of stock investment and speculation. In the following part, previous relevant 
literature is used to review the literature and generate a hypothesis. The following methods were imple-
mented in this study: population and sample, data collection, variable measurement and data analysis. 
The findings and discussions were inferred using statistical software. We explain our findings, contribu-
tions, limits and recommendations for further research in the last part.

2.  Theoretical perspective

Stakeholders are considered important for R&D activities (Gao et  al., 2017). Following earlier studies 
(Callimaci & Landry, 2004; Nord, 2011) used stakeholder theory to discuss the positive relationship 
between R&D intensity and firm performance, wherein corporations use R&D investment to respond to 
stakeholder and investors demands and earn better outcomes if the demand is met (Han & Manry, 2004). 
In this study, the negative correlation between R&D intensity and SME success was explained using the 
theories of stock investment and speculation. Many studies have used the theory of stock investment 
and speculation (Cazavan-Jeny & Jeanjean, 2006; Mozafari, 2017; Wu & Wei, 1998). Based on an 

Figure 1.  Conceptual framework.
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investment theory perspective, most of these expenditures are allocated to intangible assets that are 
difficult to estimate, assisting to explain the distinction between investment in R&D and investment in 
general (Bremser & Barsky, 2004). This is because R&D intensity can be successful or failure. Therefore, 
shareholders may avoid investing in a common share of risk and unknown companies, especially those 
concerned about high R&D intensity. Moreover, shareholders will assess the difference between actual 
and predicted returns; thus, if there is a wide gap between actual and expected returns, shareholders 
could become concerned and view the company as a high-risk investment (Saad & Zantout, 2008). Many 
types of corporate risk can be associated with R&D intensity, including the risk of product or service 
failures, earnings variability, systematic risk, corporate bond risk, poor performance and pricing volatility 
(Gharbi et  al., 2014).

The negative relationship between corporate R&D intensity and business performance is that value 
creation from R&D intensity is uncertain; therefore, shareholders may view R&D intensity as a high-risk 
investment in exchange for poor corporate performance (Chamber et  al., 2002). Another negative rela-
tion is that shareholders may not succeed or may choose to overlook the long-term benefits of business 
R&D intensity in their assessment (Duqi et  al., 2011). For example, Chen et  al. (2019) and Lev et  al. (2005) 
found that as corporate R&D spending rises, business performance is discounted. Therefore, if corporate 
risk is represented by R&D intensity, corporate performance suffering greater risk because of increases in 
R&D intensity is properly discounted, as opposed to firm performance not seeing such types of increases 
(Berk et  al., 2004). This is explained by the concepts of stock investment and speculation, in which share-
holders and investors avoid investing in common stock in risky and uncertain enterprises, as in the case 
of R&D intensity (Chamber et  al., 2002). Additionally, investors typically assess the difference between 
projected and actual income to hedge their investments. Therefore, they are concerned and identify 
these businesses as high-risk investments if there is a significant discrepancy between actual and pre-
dicted income (Saad & Zantout, 2008). This is because R&D intensity can be either advantageous or 
detrimental. Agency issues between owners and bondholders may also arise because of R&D, due to the 
risk and uncertainty of future returns from investments in R&D, bondholders are worried about default 
(Shi, 2003).

Regarding the moderating effect of firm size determinants on the relationship between R&D intensity 
and firm performance, previous research supports Schumpeter’s theory, according to which large busi-
nesses can afford to take on riskier R&D projects because they have a high level of financial security. 
Furthermore, big businesses are thought to have greater resources, which allows them to spend in R&D 
facilities and pay more for the hire of developers and researchers (Mishra, 2007). Despite R&D intensity 
being able to launch different products and services to compete with competitors to provide a compet-
itive advantage against other corporations, it can also make corporate shareholders feel insecure, as 
corporations risk large amounts of money, which can affect corporate performance (Duqi et  al., 2011; 
Nord, 2011). Therefore, from the shareholders’ perspective, there is a negative correlation between R&D 
intensity and firm performance (Callimaci & Landry, 2004). If larger companies tend to invest more in 
R&D, Therefore, the larger the company, the more likely it is to have a negative impact on its firm 
performance.

3.  Literature review and hypothesis development

According to the Thailand Financial Reporting Standards (TFRS, 2017) Section 38 on intangible assets 
(2017). The intensity of R&D is considered as a component of the company’s intangible assets. R&D 
intensity is divided into two groups: R&D intensity. In terms of research intensity, corporations must 
recognize intensity as a corporate annual expense, which will be disclosed in their income statement. In 
terms of development intensity, corporations may deem them intangible assets, which are reported in 
the financial position statement. However, if corporations have a high value of R&D intensity, they can 
classify them as R&D intensity and intangible assets and reduce amortization every year. Furthermore, 
wages for highly qualified researchers account for over half of R&D investment costs, and it is challeng-
ing to estimate how these expenses affect capital costs, because R&D responds slowly to changes in cost 
(Bremser & Barsky, 2004). For SMEs enterprises, there may be resource limitations and difficulty in access-
ing R&D and innovation activities, in order SME enterprises to utilize knowledge within the organization, 
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they may need to rely on knowledge and strong partnerships with external partners (Aliasghar et  al., 
2023). In addition, SMEs do not have clear R&D management strategies and tools, are insufficient and 
face liquidity problems (Kulkalyuenyong, 2018).

One of the most essential corporate activities that firms may utilize to create and improve their prod-
ucts and services, as well as their research processes, is R&D intensity (Chamber et  al., 2002). R&D inten-
sity can be used to provide firms with a competitive advantage when competing in the same market 
share (Jiang et  al., 2019). However, R&D intensity can provide both advantages and disadvantages to 
corporations. On the one hand, increased R&D intensity can improve various products and services as 
well as business procedures, making it difficult for competitors to replicate (Cazavan-Jeny & Jeanjean, 
2006). R&D intensity can facilitate the corporations’ launch of new products, services and processes that 
directly respond to their customer demands. Corporations, on the other hand, must spend substantial 
sums of money to invest in R&D operations, which might have an impact on short-term investors who 
are still determining whether to buy the company’s common stock (Franzen & Radhakrishnan, 2009). 
Findings from a study on the impact of investment behavior in R&D on the performance of Taiwanese 
semiconductor companies, it was discovered that business performance will decline during the same 
period when R&D investments are made. Greater resources will be allocated to R&D by larger businesses 
(Chen et  al., 2019). However, some study discusses that patents obtained by R&D have a negative effect 
on revenue expansion (Artz et  al., 2010). In addition, a study of the global electronics industry from 2000 
to 2005 found that companies with high R&D expenditures did not generate returns on equity (ROE) and 
returns on assets (ROA) (Shin et  al., 2009).

In the same way that prior pertinent studies in Thailand, there are related studies conducted in 
Thailand, there are relatively few reports on R&D intensity. Study by Sangnapawan (2007) examined the 
R&D intensity of Thai listed companies and found that only 11% of all the samples used in the study 
conducted R&D intensity in their activities and actions. Manomansatham (2015) found a positive relation-
ship between R&D intensity and firm size, but a negative correlation between firm risk and R&D intensity. 
Siripong et  al. (2019) collect data from the top 100 companies listed on the Stock Exchange of Thailand 
(SET100) during the year 2018, found that R&D reporting negatively influences corporate performance. 
In prior literature related to this study, Ekpol (2007) tested for the correlation between R&D intensity and 
fluctuation in the performance of companies listed on the Stock Exchange of Thailand and found that 
there was no possible relationship between the two variables.

During the development of the hypotheses, the findings regarding the association between R&D 
intensity and firm performance were inconsistent. Studies have found that R&D expenses have a nega-
tive impact on performance during the initial stages of investment projects (Kim et  al., 2018). And many 
studies have also been found that indicate that relationship between R&D intensity and firm perfor-
mance are negative (Artz et  al., 2010; Cazavan-Jeny & Jeanjean, 2006; Chen et  al., 2019; Franzen & 
Radhakrishnan, 2009; Lev et  al., 2005; Mozafari, 2017; Penman & Zhang, 2002; Saad & Zantout, 2008; Shin 
et  al., 2009). The reason for this is because investing in R&D is an intangible asset that is difficult to value 
in the future. And because R&D intensity in corporations can be successful or unsuccessful. Therefore, 
shareholders and investors may resist investing in common stock due to risk aversion, particularly in new 
companies, in which case we address the concerns associated with R&D intensity. On the one hand, 
shareholders will compare the gap between actual and expected returns; thus, if there is a wide gap 
between actual and expected returns, shareholders can become concerned and view companies as 
high-risk investments. In contrast, some related literature by Gharbi et  al. (2014), Duqi et  al. and Nord 
(2011) find a positive relationship between R&D investment and firm performance. This is because cor-
porations use R&D expenditure to respond to the expectations of their stakeholders, who include both 
shareholders and investors, and when there is a response to the demand, corporations can earn better 
outcomes, such as performance, image and reputation, firm value and share price. Although past studies 
have shown both positive and negative relationships between R&D and firm performance, a positive 
relationship is often found for studies in large economies. Considering the economic environment com-
parable to Thailand, the findings of the Taiwanese study (Chen et  al., 2019), which discovered that R&D 
intensity had a negative relationship with firm performance. Therefore, education in Thailand may pro-
vide education in the same direction. Moreover, most previous studies in Thailand have not found a 
positive relationship between R&D intensity and firm performance. However, in Thailand, there are few 
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studies on the relationship between R&D intensity and firm performance. This may be since just 11% of 
Thai listed companies are engaged in significant R&D (Ekpol, 2007). In addition, previous studies have 
shown that larger businesses have more resources and are therefore able to invest more in R&D (Hall 
et  al., 2009). Larger ones have more resources to set up research laboratories and hire highly skilled 
professionals. Therefore, there is a greater opportunity to make informed investment decisions (Mishra, 
2007). Therefore, firm size may play an important role in determining R&D investment. and may affect 
firm performance as well. Thus, the hypotheses of this study are as follows.

H1: There is a negative relationship between R&D intensity and the firm performance of SMEs in Thailand.

H2: Firm Size moderates the relationship between R&D intensity and SME performance in Thailand.

4.  Research data and methodology

4.1.  Data collection and sample

The sample was selected from SME firms in Thailand: (1) invest in R&D activities and (2) operate under 
The Office of National Higher Education Science Research and Innovation Policy Council (NXPO). This is 
because SME invest in R&D activities and are not limited to large firms in Thailand. Moreover, this sample 
group is more suitable for testing the influence of R&D intensity on SME performance. According to the 
Thai Ministry of Industry (The Ministry of Industry, 2019), Businesses classified as SMEs have fewer than 
200 employees or assets worth no more than 200 million Thai Baht. Thailand’s SMEs are divided into two 
types: small and medium-sized. Small-sized businesses are businesses have less than 50 employees or 
assets totaling less than 50 million Thai baht, whereas medium-sized businesses are those with between 
50 and 200 employees or total assets of between 50 million and 200 million Thai baht.

Steps in data collection (1) Collect company names and emails. Companies from the report on com-
panies with R&D activities in Thailand registered by The Office of National Higher Education Science 
Research and Innovation Policy Council (NXPO). (2) Send questionnaires for data collection via email in 
Google form. In this study, 735 completed surveys were distributed by email to 151 SME firms, yielding 
a response rate of 20.54%. Data was collected between January and March 2022.

4.2.  Variables’ measurement

The research instrument used in this study was a questionnaire adapted from previous studies, concepts, 
theories and other documents (Leonard, 1971; Liao & Greenfield, 2000; Mulugeta, 2021). Details of the 
variable measurement and proxies are represented as follows:

4.2.1.  Independent variables
R&D intensity variable, which is measured from the ratio of R&D intensity to operating income (Guo 
et  al., 2018; Hall & Bagchi-Sen, 2002).

4.2.2.  Dependent variables
Firm performance, which was measured from the total revenue of SMEs (Ferdaous & Mizanur Rahman, 
2017; Hall & Bagchi-Sen, 2002)

4.2.3.  Mediating variables
Firm size, which were measured by utilizing the natural logarithm number of employees (Belderbos 
et  al., 2004; Mulugeta, 2021).

4.3.  Data analysis

This study analyzes the relationship between R&D intensity and firm performance. And test the firm size 
variable that plays a role as a moderating variable. A review of past literature, especially in Thailand, 
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found unclear relationships between R&D intensity and firm performance. Analysis of firm size as a mod-
erating variable reveals the size and direction of the relationship more clearly.

The SPSS Statistics Software Program (Version 23) was used to examine the data. Data were first 
examined utilizing the descriptive statistical results of all variables shown in Table 1. All the variables 
included in this study were tested for multicollinearity using the correlation matrix, as shown in Table 2. 
Finally, after using the output Process v3.5, Andrew F. Hayes in SPSS (Table 3) was constructed. Three 
equation models were implemented in this study:

PERFORMANCE = β0 + β1R&D + ε (Model A)
PERFORMANCE = β0 + β2SIZE + ε (Model B)
PERFORMANCE = β0 + β3R&D * SIZE + ε (Model C)where:
PERFORMANCE as Firm performance
R&D as R&D intensity
SIZE as Firm size

5.  Results and discussion

One hundred fifty-one samples total from the study’s sample collection, there were 76.2% in the manu-
facturing sector, the others were allocated to the service sector and wholesale and retail sector, which 
were 10.6% and 13.2%, respectively. A large number of businesses, or 75% of all businesses, were 
between the ages of 10 and 49. It was also found that more than half of businesses had between 50 
and 200 employees. The total number of medium-sized enterprises in this study was 61.6% and only 
38.4% were small-sized enterprises.

To check for multicollinearity among the mentioned variables, a correlation matrix was also used in 
Table 2. There were three variables: a dependent variable, an independent variable and a moderating 
variable. The correlation of two variables should not be greater than 0.700 according to a fixed effects 

Table 1. T he participant’s demographics and descriptive statistics (N = 151).
Demographics variable Percentage Sample

Sector Manufacturing 76.2 115
Service 10.6 16
Wholesale & retail 13.2 20

Year <10 9.3 14
10–29 39.7 60
30–49 35.1 53
50> 15.9 24

Employees <50 38.4 58
50–200 61.6 93

Table 2.  Means, standard deviations and bivariate correlations.
Variable M SD R&D Performance Size

Independent variable R&D 0.052 1.278 1
Dependent variable 

PERFORMANCE
8.348 1.093 −0.457** 1

Moderating variable SIZE 2.189 0.725 −0.300** 0.699** 1

**Is significant at .01 level.

Table 3.  Model summary.

Model summary

R R-sq MSE F df1 df2 p

0.850 0.722 0.338 127.731 3.000 147.000 .000

Model coeff se T p LLCI ULCI
Constant 8.280 0.050 165.466 .000** 8.181 8.379
R&D intensity −4.313 0.684 −6.300 .000** −5.666 −2.960
Firm Size 1.017 0.071 14.280 .000** 0.876 1.158
R&D intensity X 

Firm Size
−2.267 0.544 −4.161 .001** −3.344 −1.190

**Is significant at .01 level.
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model for panel testing, and the variables utilized in this study did not have a multicollinearity problem 
because the highest Pearson correlation (between PERFORMANCE and SIZE) was 0.699 (Hair et  al., 2010). 
Multicollinearity in the multiple regression did not seem to be an issue because of the low coefficients 
in the correlation matrix between the study’s variables. Thus, multicollinearity was not identified in 
our study.

As shown in Table 3, the results reveal that, R&D intensity has a significant negative effect on firm 
performance (b = –4.313, p < .01). Firm size has a significant positive effect on firm performance (b = 1.017, 
p < .01) consistent by (Chen et  al., 2019; Hall et  al., 2009; Mishra, 2007) The interaction between R&D 
intensity and firm size had a significant negative effect on firm performance (b = –2.267, p < .01). This 
result is consistent with those of prior studies by Chen et  al. (2019), Penman and Zhang (2002), Lev et  al. 
(2005), Wu and Wei (1998), Franzen and Radhakrishnan (2009), Titi (2014) and Mozafari (2017). explana-
tions for the inverse link between operating performance and expenditure on R&D This could be because 
investors don’t believe the expenditure on R&D leads to innovation. They have concerns about assessing 
the company’s financial condition considering all its R&D expenditures. Furthermore, it could be the case 
that because shareholders and investors tend to avoid investing in common shares of high-risk, unproven 
enterprises, there is a negative correlation between R&D intensity and firm performance. In this study, 
the authors concentrated on corporations and their investments in R&D. Shareholders and investors will 
compare the gap between actual and expected returns, and if there is a wide gap between actual and 
expected returns, they may be concerned that the companies are high-risk investments. In Thailand, 
Companies may spend excessive amounts of money on R&D for no reason, which widens the gap 
between their actual and expected returns, which can leave shareholders and investors feeling uneasy. 
Theories of stock investment and speculation support the study’s findings.

6.  Discussion

The objectives of this study are (1) to examine the causal effect of R&D intensity and firm performance 
and (2) to investigate how firm size moderate effects on the relationship between R&D intensity and firm 
performance. The results show that R&D intensity negatively affects firm performance. The results of this 
study are based on Investment theory. R&D expenditures differ from typical investments in many respects. 
The first point is that more than 50% of R&D expenditure is paid into the wages and salaries of skilled 
researchers. Second, R&D expenditure is the price that one must pay to invest in intangible assets and 
is the basis of knowledge development. When a company develops innovative technology and produc-
tivity, it can also expect a return from generated profits in the future (Hall & Lerner, 2010). It was also 
found that investments in R&D are only part of an entity’s resources and are characterized by long-term 
investments and the potential for project failure (Bremser & Barsky, 2004). Consistent with the study 
conducted by Xu and Jin (2016), it was found that investment in R&D has a negative effect on operating 
results, it shows that cumulative R&D expenditure has a negative impact on business performance, and 
that for every 1% increase in R&D expenditure, the profit margin will drop by approximate 0.3%. Lu and 
Wang (2011) conducted another study on the effect of R&D investment on business performance, and 
the findings showed a negative correlation between R&D investment and business performance. In addi-
tion to the above, there was also a study by Mulugeta (2021) who also explained how R&D expenditure 
had a negative impact on firm performance in the year 2021.

In response to the second research objective, we examined the moderating roles of firm size between 
R&D intensity and firm performance. The results reveal that R&D intensity has a substantial negative 
effect on firm performance, especially for large firms. Based on the results of this study, it is possible that 
large companies may invest in R&D with relatively small capital expenditures that may not contribute to 
positive innovation outcomes. The study of factors that determine investment in R&D are clarified by 
Limanlı (2015) who explains that the probability of investing in R&D depends on the increased size of 
the company. The larger the company, the greater are the opportunities to invest in R&D. Moreover, 
according to Mulugeta (2021), firm size has a negative impact on innovation performance (the likelihood 
of introducing both product and marketing innovation). The larger the company, the lower the impact 
on innovation performance, which may cause R&D intensity in large companies to have a more negative 
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effect on performance than in smaller companies. However, the results of this study contradict a 
resource-based theory that states that a businesses with important, scarce resources that cannot be rep-
licated or substituted would improve firm performance (Barney, 1991). However, SME entrepreneurs may 
need to rely on external knowledge and maintain good relationships with partners (Aliasghar et  al., 
2023). Furthermore, research on the connection between R&D and operational effectiveness during 
COVID-19 was discovered. According to the study’s findings, there is a mediating role played by digital 
technology in the relationship between R&D spending and performance. As a result, focusing digital 
technology could aid in reducing the negative impact that R&D has on performance (Guan et  al., 2022). 
Further research on this topic in the context of Thailand is still necessary.

The study contributes several new ideas to the field. In terms of theoretical contributions, this study 
shows that the theory of stock investment and speculation can be used to explain the negative cor-
relation between R&D intensity and performance in Thai SME firms. Moreover, the study results can 
contribute to the expansion of the literature on the relationship between R&D intensity and firm per-
formance in emerging economic countries, as well as in developed countries. In terms of practical 
contributions and implications, SME in Thailand are concerned about whether their R&D intensity and 
spending provide positive or negative outcomes. The study’s findings contribute to a better under-
standing of the relationship between R&D and firm performance. The findings of this study will be 
included in the body of knowledge on the relationship between R&D and firm performance because 
earlier research has produced results that have been understood in a variety of ways. It increases the 
results of the research conducted in Thailand by examining the role of mediating variables in the inves-
tigation of the relationship between R&D and firm performance. This allows for an improved evaluation 
of the relationship’s direction. This study highlights the significance of firm size in influencing the rela-
tionship between R&D intensity and firm performance. It was discovered that large firms’ R&D intensity 
is more likely to have a negative effect on the performance of the company. The study’s findings indi-
cate that businesses, particularly large ones, should exercise caution when making R&D investments 
due to the possibility that they may have a detrimental effect on the performance of their business. It 
also serves as a warning to investors to exercise caution when funding businesses that make R&D 
investments. This is because although R&D intensity can produce innovative products, services or pro-
cesses that cause corporations to generate greater profitability, greater image and high sustainability, 
R&D intensity can create risks that make shareholders and investors feel insecure about their decision 
- making. Finally, regulators and policy - makers such as the Office of National Higher Education Science 
Research and Innovation Policy Council (NXPO) and the Federation of Accounting Professions will be 
better equipped to understand the implications of the impact of R&D intensity and spending on firm 
performance in Thailand, especially in SMEs. However, Thai businesses do not perform better when 
they invest in R&D, which might be caused by a context that is different from that of developed coun-
tries. However, in the Thai context, it may be suitable for applying the sufficiency economy philosophy 
to an organization’s operations. The implementation of the Sufficiency Economy Philosophy has a pos-
itive effect on Thai SMEs (Suttipun & Arwae, 2020).

However, this study has some limitations that must be mentioned. First, there were only 151 
SME samples used in this study, but according to The Office of National Higher Education Science 
Research and Innovation Policy Council (2019) there are over 700 Thai SME firms. This is partly 
because it is difficult to ask for numbers and secondary data via mail. The key problem is that 
there is no way to find the numbers and secondary data of SMEs in Thailand, because such data 
are not accessible from listed or large companies on the Stock Exchange of Thailand. This study 
examines the role of the mediating variable, only the firm size. Future studies should include addi-
tional moderating variables that may affect this relationship, such as government support, organi-
zational structure or family company. Finally, this study focused on only one single emerging 
economic market, Thailand, despite several other emerging economic countries. Therefore, the 
authors suggest that in future studies, researchers should attempt to further investigate the R&D 
intensity of large companies, especially those in capital markets, and to test for the influence of 
R&D intensity and firm performance between other ASEAN regions, such as Malaysia, Indonesia, the 
Philippines and Vietnam.
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