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1. Introduction

The Indonesian food and beverage industry is a crucial part of the country’s manufacturing sector,
making a substantial contribution to the national economy. Industrial activity expanded by 8.16
percent, surpassing the average growth of the non-oil and gas processing industry, which reached
4.69 percent from 2015 to 2019. Furthermore, the industry Nworks a significant proportion of the
workforce, accounting for approximately 17.4%. The development of the food and beverage industry
continues to be driven by increasing domestic demand, population growth, and changes in consumer
consumption patterns (Sukmadiana & Faeni, 2025; Chrisnando et al., 2024). Companies are
undoubtedly required to foster innovation amidst increasingly fierce competition, as innovation is
crucial for maintaining business continuity and enhancing industry competitiveness (Setiadi, 2024;
Ciccarelli & de Dominicis, 2025).

Innovation activities are a crucial factor in driving company productivity through research and
development (R&D) activities (O'Connell et al., 2022). R&D activities are viewed as a crucial
investment that enables companies to produce new products, improve product quality, and refine
production processes (Sugiyono, 2016; Santos et al., 2024; Ge et al., 2025). A long-standing
theoretical debate between the Schumpeterian and Arrowist _hypotheses. regarding. the direction of
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the relationship between market structure and innovation drives research and development (R&D)
and industry concentration. Schumpeterian proponents argue that higher industry concentration
encourages R&D efforts because large firms with market power have the resources to innovate
(Lambertini, 2023), while Arrowists argue that more competitive markets are more conducive to
innovation because competitive pressures encourage firms to innovate (Hyun, 2026). A subsequent
synthesis by Delbono et al (2020) proposed an inverted-U-shaped relationship, in which R&D
increases with competition at intermediate levels of concentration and decreases at both extremes
(Lambertini, 2023; Delbono et al., 2020).

The Indonesian debate concerns whether substantial industrial concentration generates
inefficiency, as proposed by the quiet-life hypothesis, or instead represents the superior performance
of leading firms under the efficient-structure hypothesis. Evidence from the Indonesian food and
beverage industry generally favors the quiet-life hypothesis, indicating that greater concentration
negatively and unidirectionally affects technical efficiency (Setiawan et al., 2022). In contrast,
research covering the wider manufacturing sector supports the efficient-structure hypothesis,
suggesting efficient firms expand market shares through competition, thereby leaving an unresolved
debate within Indonesia’s empirical literature (Esquivias et al., 2020).

R&D activities in companies are not always uniform. Various economic factors and company
characteristics are believed to influence a company's decision to invest in research and development
(R&D) activities (Lai et al., 2015; Ge et al., 2025). Industry structure is a crucial component related
to innovation activities. According to the Structure-Conduct-Performance theory, industry structure
plays a crucial role in determining how industry owners conduct themselves, thus influencing
company performance (Pramono, 2022). Industries with high concentrations are considered to
possess abundant resources and profits, enabling them to invest in research and development (R&D)
(Widodo et al., 2015).

The food and beverage (F&B) sector in Indonesia has unique characteristics that distinguish it
from other manufacturing sectors, thus requiring a specific innovation approach. The F&B industry
is the largest non-oil and gas manufacturing sector in Indonesia, contributing 38.4% to non-oil and
gas manufacturing and 6.7% to national GDP in 2021 (Amanta, 2022). This sector is dominated by
MSMEs that employ 4.6 million workers, providing livelihoods for many households (Amanta,
2022). Since 2010, the F&B industry has contributed nearly 20% of annual GDP and more than half
of Indonesian household expenditure (Setiawan et al., 2022).

The food and beverage (F&B) sector in Indonesia has unique characteristics that distinguish it
from other manufacturing sectors, thus requiring a specific innovation approach. The F&B industry
is the largest non-oil and gas manufacturing sector in Indonesia, contributing 38.4% to non-oil and
gas manufacturing and 6.7% to national GDP in 2021 (Amanta, 2022). This sector is dominated by
MSMEs that employ 4.6 million workers, providing livelihoods for many households (Amanta,
2022). Since 2010, the F&B industry has contributed nearly 20% of annual GDP and more than half
of Indonesian household expenditure (Setiawan et al., 2022).

Other factors influencing R&D activities include labor conditions and Lcost levels, which can
improve production cost structures and influence a company's decision to invest in innovation (You
et al., 2023; Moretti et al., 2025; Huong & Thanh, 2024). Furthermore, foreign ownership is often
associated with increased innovation activity. Companies that receive foreign investment generally
have broader opportunities for technological advancement, global networks, and more advanced
management practices (Do, 2024). Through technology and knowledge transfer mechanisms, foreign
ownership is believed to encourage increased R&D activities within the company (Chenet al., 2022).

Nevertheless, empirical evidence shows that R&D activity in the industrial sector in developing
countries, including Indonesia, remains relatively limited compared to developed countries
(Setiawan et al., 2021; Fayyaz & Bartha, 2025). Approximately 80-90% of R&D funding in
Indonesia comes from government budgets and public universities, while private sector contributions
are very limited (Putera et al., 2025; Sudaryanto et al., 2024). In 2018, 83.7% of R&D came from
government funds and only 16.3% from non-government sources, indicating an extreme dependence
on the state budget (Triyono, 2020). The industrial sector's contribution to the Gross Expenditure on
R&D (GERD) ratio is only around 7.34-29.5%, a percentage that has not shown improvement over
time (Hidayati et al., 2022; Putera et al., 2025).
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This gap underscores the need to specifically examine the determinants of R&D activity in the
Indonesian food and beverage industry. Previous studies have addressed the determinants of
innovation activity (Setiawan et al., 2021; Wijaya et al., 2025), but research focused on this sector,
particularly studies that simultaneously consider industry structure and firm characteristics, remains
limited. Furthermore, most previous studies employ conventional regression approaches and ignore
the potential endogeneity between market structure and firm innovation activity (Lee et al., 2022).
Based on the above description, the existence of research problems is important to study. Therefore,
the purpose of this study is to analyze the determinants of R&D activities in the Indonesian food and
beverage industry from 2017 to 2019, considering the influence of industry concentration, Price-Cost
Margin, company size, Lcost levels, number of workers, and foreign investment or ownership. The
data used in this analysis are firm-level microdata and an econometric approach that addresses
potential endogeneity through the instrumental variable method. The novelty of this study lies in its
focus on the Indonesian food and beverage industry, the integration of industry structure and firm
characteristics within a single analytical framework, and the application of an instrumental variable
approach to provide more robust evidence on the determinants of firms' R&D activities.

2. Literature Review
2.1. Research and Development (R&D)

Research and development (R&D) constitutes a systematic process for generating new products,
improving existing products, and evaluating their effectiveness (Sugiyono, 2016). From the
perspective of endogenous growth theory, economic growth originates from internal economic forces,
the accumulation of knowledge, human capital, and innovative ideas (Shaw, 2025). The
Schumpeterian hypothesis argues that larger firms tend to conduct more R&D because their greater
financial capacity enables them to bear substantial research expenditures and technological investment
(Setiawan et al., 2021). A firm's capacity to innovate is closely associated with the effectiveness of its
R&D activities and the availability of highly skilled labor, both of which can strengthen its innovative
performance (Garzon Delvaux et al., 2018). Innovation also represents an important source of
economic and social progress; consequently, R&D investment plays a strategic role in strengthening
national competitiveness, technological capabilities, and productivity (Ciccarelli & de Dominicis,
2025).

Empirical evidence indicates that firms undertaking R&D activities achieve sales growth
approximately three percent higher than firms that do not conduct such activities (Setiawan &
Harmasanto, 2019). This finding indicates that R&D investment enables firms to develop advanced
technologies and strengthen human capital, which subsequently provides competitive advantages
through product innovation and improvements in production processes (Zaman & Tanewski, 2024).
Moreover, R&D undertaken to develop new products and innovations may create knowledge
spillovers that generate benefits for other economic actors. Consequently, sustained investment in
innovation can support a positive long-term economic growth trajectory by strengthening incentives
for continuous technological progress (Shaw, 2025).

2.2. Industry Concentration

Industry concentration refers to the degree to which a small number of firms dominate total output,
sales, or assets within an industry (Lynne et al., 2018). The Structure, Conduct, and Performance
theory posits that industry structure plays a crucial role in determining how industry owners conduct
themselves, thus influencing firm performance (Pramono, 2022). Industry concentration is also an
indicator of industry structure. Industry concentration refers to the extent to which large firms hold a
significant market share within an industry. Furthermore, firms with a high concentration of activity
can influence risky corporate decision-making and government policy (Bajgar, et al, 2023). The higher
the concentration, the greater the market power of large firms in setting prices and influencing market
control.

Industry concentration increases as firms shift to technologies with high returns to scale
(Covarrubias et al., 2020). Firms with higher productivity and advanced technologies will gain greater
market share, thus industry concentration reflects technological change and globalization (Bajgar et
al., 2023). This finding suggests that when firms are highly concentrated, they invest more in R&D
(Widodo et al., 2015). Furthermore, while industry concentration can mitigate the negative impact of
supply chain concentration on firms' R&D investment, financing constraints exacerbate this negative
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impact (Zhao et al., 2025). Therefore, a high degree of concentration within a company may foster
increased R&D activities. Since R&D expenses are often substantial, firms require strong incentives
to pursue innovation.

2.3. Price Cost Margin (PCM)

The PCM represents the difference between the output price and the marginal cost of production,
which is an indicator of market power (Setiawan et al., 2021). A larger firm’s PCM indicates a larger
difference between its price and production costs, meaning the firm is able to set prices above its
production costs (Belleflamme et al., 2022). Within the Structure, Conduct, and Performance
framework, the PCM is also often used as a measure of industry performance (Bain, 1956). Companies
with high profit margins certainly have more adequate resources to fund R&D activities and, as a
strategy to increase competitiveness in maintaining their market position (Mayuni et al., 2024).
Furthermore, companies with good financial performance are certainly more likely to invest in
innovation, with sufficient internal funding sources being a determining factor in financing these
activities (Kruglov & Shaw, 2024). Companies with greater financial capacity tend to be more active
in investing in R&D because they can afford the relatively high costs and risks of these activities
(Judijanto, 2024).

Industries with high concentration indicate that a few large firms tend to possess monopoly or
oligopoly power. This power allows each industry to set higher prices due to low competition,
resulting in higher profits or price-to-cost margins (PCM) (Grullon et al., 2019). Furthermore, when
the Price-Cost Margin (PCM) is used, stronger R&D spillovers occur among firms operating under
low competition (Singh, 2022). Concentration and profit margins have a positive and significant
impact on profitability and product prices (Ridhwan et al., 2025). A company with substantial profits
naturally has the internal financial capacity to support innovation and research projects. Profitability
acts as a mediator between financial performance and technology investment decisions, with
companies with high profit margins being more willing to undertake long-term R&D expansion
(Wang et al., 2024; Brunner et al., 2024). PCM is also an important determinant of R&D expenditure
and intensity. Furthermore, PCM has a positive impact on a company's R&D expenditure (Setiawan
et al., 2021).

2.4. Company Size

Company size is a scale that indicates the size of a company, as measured by total assets, sales,
stock market value, or number of workees (Hartono, 2000). Companies with a large production scale
can certainly undertake investment activities, thus enabling the company to expand its business,
including investing in technology and innovation. According to the theory of economies of scale,
increasing production scale can reduce average costs and enhance efficiency. Large companies
typically display a positive, linear efficiency curve, such that greater scale leads to continuously rising
efficiency (Chen et al., 2023). Operational efficiency and process quality strengthen the economic
benefits of R&D investment, particularly in firms with complex operations (Yiu etal., 2020). Firms
with higher efficiency are more capable of conducting R&D, as superior resources, technology, and
management support innovation activities.

However, on the other hand, size is not always a determinant in increasing innovation activity
(Pambudi et al., 2025). This shows that when companies allocate large funds to R&D, these activities
actually experience a temporary decline in performance due to the high research costs they must bear
(Susanto et al., 2024). Thus, innovation activity is influenced not only by a company's size but also
by other factors such as innovation culture, organizational structure, and management strategy.
Furthermore, R&D expenditures do not always improve company performance in the short term
because R&D activities require a long time to generate economic benefits. However, R&D
expenditures have a positive impact on firm value and company size (Hutauruk, 2024). Investment in
R&D plays a crucial role in driving firm performance, value, and productivity, particularly in firms
with greater resource capacity (Santos et al., 2024; Saharti, 2025). Furthermore, broader access to
funding and better research infrastructure are characteristics of larger firms, enabling them to increase
innovation activities compared to smaller firms (Yuliyanti, 2024). This suggests that R&D-based
innovation is a crucial factor in improving operational performance.

2.5. Labor Cost

Labor expenditures are costs incurred by a company to pay for the physical or mental effort
expended in producing a product. Physical effort is usually performed by workers directly involved
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in production activities, while mental effort relates to intellectual abilities such as planning,
supervision, and development of production processes. According to Efficiency Lcost Theory, large
companies or those with high market dominance tend to pay higher Lcosts to maintain productivity
and reduce turnover (Shapiro & Stiglitz, 1984). However, Lcost increases can increase a company's
operating costs and limit innovation investment due to budget constraints (Juznik, 2022). Furthermore,
the theory of the financially constrained firm suggests that companies with limited resources tend to
reduce innovation investment when cost pressures increase (Brunner et al., 2024). Furthermore,
budget constraint theory also suggests that companies have limited financial resources and must
prioritize fund allocation between operating costs and innovation investment (Kuga, 1996).

Labor market pressures can cause Lcost distortions and affect innovation efficiency and firms'
R&D investment decisions. When labor costs increase, firms may adjust their innovation strategies
by reducing or postponing R&D spending (Onyekwere, 2019). Furthermore, R&D is a factor of
production in a firm's production function, so the allocation of R&D funds is significantly influenced
by input costs, including labor. This suggests that changes in factor prices can influence firms'
innovation investment decisions (Onyekwere, 2019). Furthermore, high Lcost pressure actually
encourages investment and increases corporate R&D spending (You et al., 2023; Moretti et al., 2021).
This means that when labor costs rise, companies face pressure to maintain efficiency and
competitiveness in the market. One strategy that can be implemented is to develop new technologies,
improve production processes, and create innovation through R&D activities. Thus, rising labor costs
will force companies to face higher production costs, prompting them to seek more efficient
alternatives. One approach is through the development of technology and innovation that can partially
replace labor in the production process. Investment in R&D is also a strategy used by companies to
improve operational efficiency, reduce production costs, and increase productivity through the use of
more advanced technology.

2.6. Number of Workers

The number of workers is the human resources used in the production process to produce goods
and services (Todaro & Smith, 2015). The number of workers plays a crucial role in economic activity
because, without them, the production process cannot run optimally. Furthermore, the quality and
number of workers can also influence the level of productivity and the success of a production activity.
Endogenous Growth Theory emphasizes that investment in human capital and R&D activities are key
drivers of economic growth (Juhro & Trisnanto, 2018). This is reflected at the company level, where
the ability to generate innovation is highly dependent on the R&D function and the availability of a
highly skilled workforce (Ochoa & Ramirez, 2018). Therefore, R&D activities are a crucial aspect for
companies in increasing innovation and competitiveness, including in the food and beverage industry
in Indonesia.

The number of workers ina company has a positive effect on product innovation. Companies with
a larger number of workers are more likely to innovate due to their greater human resource capacity
for developing new products (Huong & Thanh, 2024). Furthermore, workforce structure and
workforce skills are important factors in the technological innovation process. Companies with a
larger and more skilled workforce tend to be more active in technology development and innovation
(Hang et al., 2024). Furthermore, a company's innovation activities are closely linked to the condition
of its workforce. Innovation can boost workforce productivity and demonstrate that workforce
presence is a crucial element in a company's R&D process (Sime & Tadesse, 2025). Therefore, the
number of qualified workers is a crucial factor in driving a company's R&D activities.

2.7. Foreign Ownership

Foreign ownership denotes the participation of overseas individuals or institutions in a firm's equity
in the host economy. In empirical studies, this concept is represented by the proportion of shares
controlled by foreign investors, reflecting the extent of their involvement in corporate ownership
(Phan, 2024; Tran et al., 2023; Roedder & Schmid, 2025). Firms with foreign participation may
allocate resources to R&D because they can obtain capital, technology, managerial expertise, and
knowledge through international networks (Do, 2024). Access to these resources can facilitate the
adoption and development of new technologies, improve production processes, and strengthen firms'
capacity to compete. Foreign participation may therefore create conditions that encourage firms to
undertake innovation-oriented activities and improve their productivity and market performance (Xu
et al., 2022).
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Previous empirical evidence also indicates that foreign ownership can be associated with higher
R&D expenditure. Foreign investors may promote longer-term strategies and provide organizational
practices that support technological development and firm competitiveness (Ferris & Park, 2005). In
addition, their involvement may strengthen corporate governance and managerial efficiency, thereby
creating a more supportive environment for innovation and creativity (Kong et al., 2020). Foreign
enterprises can account for a significant share of national R&D activities while transmitting
knowledge and technologies to domestic firms through technological spillovers (Wang & Henning,
2025). The transfer of knowledge, technology, and managerial capabilities from foreign parent
companies can increase the likelihood that foreign-owned firms undertake R&D activities. These
advantages may enhance productivity, product quality, and competitive strength, allowing firms to
expand their market positions. Greater competitive advantages may subsequently contribute to
industrial concentration (Sarker, 2022; Insee & Suttipun, 2023). Accordingly, foreign ownership is
expected to stimulate R&D through access to international resources, knowledge transfer, and
technological capabilities, supporting innovation and improvements in production efficiency.

2.8. Conceptual Framework

Drawing from theoretical perspectives and earlier empirical evidence, firms’ decisions to engage
in Research and Development (R&D) can be understood through three principal dimensions: market
incentives, organizational capacity, and costs and technology. Together, these dimensions capture
market conditions, internal firm capabilities, and the cost and technological environment that shape
how firms determine whether to commit valuable resources toward R&D activities and innovation
efforts for future innovation, productivity, and competitiveness.

Determinant of
R&D

. \’

Market Firm Capacit Cost &
Incentives pactty Technology
Industri PCM Fi_rm Workers Foreign_ Labor Cost
Concentration Size Ownership

R&D Intensity

Figure 1. Conceptual Framework

Figure 1 shows The downward arrow () shows the influence of market incentives, firm capacity,
and cost and technology on R&D intensity; Market incentives consist of industry concentration (IC)
and PCM; Firm capacity consists of firm size, workers, and foreign ownership; Labor costs represent
cost and technology; and All of these factors ultimately influence R&D intensity. Based on these
literature the following hypothesis as follows:

H1 PCM has a positive effect on R&D.

H2  Industrial Concentration has positive effect on R&D.
H3  Company size has a positive effect on R&D.

H4  Labor Costs have a positive effect on R&D

H5  The number of workers has a positive effect on R&D
H6  Foreign Ownership has a positive effect on R&D
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3. Method

This research investigates factors associated with corporate R&D engagement within Indonesia’s
food and beverage manufacturing sector during 2017—2019. Firms operating in this sector constitute
the study’s analytical units. The research employs firm-level microdata obtained from the Large and
Medium Manufacturing Industry Survey (IBS) administered by Statistics Indonesia (BPS). The
dataset provides detailed information regarding individual firm attributes, production expenditures,
labor utilization, and R&D-related activities, enabling an empirical assessment of factors influencing
companies’ involvement in research and development. All variables used in the analysis are on a
ratio scale. The dependent variable is transformed into a natural logarithm to reduce
heteroscedasticity and non-normal data distribution. Meanwhile, several independent variables are
expressed in real values obtained from the deflation process through the Wholesale Price Index
(IHPB) using the 2010 base year. The variables used in this study presented in Table 1.

Table 1. Sector Codes for Aggregated Input-Output Table
No Variable Definition Measurement

Company expenditure on Natural logarithm of R&D

1 R&D (RD) research and development .
activities expenditure
Industry Level of market . .
2 Concentration concentration within an Mgzsn%r;i rlz;?ilcr)]g g]:tizo(ué;:‘{;m
(1C) industrial subsector
3 Price Cost An indicator of a company's Ilflak;[uraclzloga:l:)hm of (value arided _/
Margin (PCM): market power abor Cost + beginning inventory)
output + ending inventory
4 Company Size Scale of a company's NatuE?lIJ ;?g%r'é??]:gﬁ F;[;);[\E:/I' ;’ alue
(Company size) production activities. production
Labor Costs Company expenditure on Natural logarithm of production
5 (Lcost). P yl abpo . worker expenditure + other worker
expenditure/total workers
6 Number of Number of production Natural logarithm of the total
Workers (Nwork) workers in the company number of production workers
Foreign Dummy (1 = foreign-owned
7 Ownership Foreign ownership status company, 0 = domestically owned
(Fown) company)

The operational definitions of all variables are consistent with the firm-level information available
in the Annual Survey of Large and Medium Manufacturing Industries (IBS) conducted by Statistics
Indonesia (BPS). The variables used in this study were constructed from the corresponding data
components provided in the IBS dataset. Industry concentration was calculated by the authors using
firms' market shares within each industrial subsector, while the remaining variables were derived
from firm-level information available in the survey data.

Table 2. Data Sources

No Variable Data Source Data Availability

L ReD(RD)  GIRINES) St Indonesn (808) 20172019

2 Concé?](terjastE[)yn (c)  Caloulated from IBS firm-level data, BPS 2017-2019

3 Price (C;(gltvll\)/largin IBS, BPS 2017-2019

4 COTE;{%)Size IBS, BPS 2017-2019
Labor Costs (Lcost) IBS, BPS 2017-2019
Numb(eNr V(\)Ii(:) I?/ll/)orkers IBS, BPS 2017-2019

. Foreig(r|1: mgership IBS, BPS 2017-2019
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Table 2 show the sources of the data and this study applies a panel data regression analysis model
to estimate the determinants of research and development (R&D) activities. The analysis model used
in the panel data regression process is as follows:

RD;t = a+ B,ICit + B,PCM;; + B5Csize;s + B, Leost + fcNwork;: + 1)
BcFOwne + &

Where i represents a firm in the food and beverage industry; t denotes the observation period
from 2017 to 2019; RD represents research and development activity; IC denotes industrial
concentration measured by CR4. PCM refers to Price Cost Margin; Csize represents firm size,
measured by production output (rupiah); Lcost denotes labor expenditure; Nwork indicates the
number of production employees; FOwn represents foreign ownership status; e denotes the random
disturbance term. The dataset employed in this study consists of cross-sectional observations from
food and beverage industry firms and time-series observations covering 2017-2019. Therefore, the
estimation procedure applies a panel data regression framework for this analysis. Panel data can
generally be estimated using three main models, namely the Common Effect Model (CEM), Fixed
Effect Model (FEM), and Random Effect Model (REM). The appropriate estimation model is
subsequently identified through several statistical tests. The Chow test is initially conducted to assess
whether the pooled or fixed effect model is more suitable. Subsequently, the Hausman test is applied
to determine the appropriate choice between the fixed effect and random effect models. The Breusch-
Pagan Lagrange Multiplier (LM) test is then used to evaluate whether the pooled OLS or random
effect model should be selected. However, when the Chow and Hausman tests consistently indicate
one estimation model, that model can be considered the most appropriate, making the LM test
unnecessary (Basuki & Prawoto, 2016).

In this study, the IC and PCM market concentration variables are suspected to be endogenous due
to their reciprocal relationship with the R&D variable. For example, a concentrated industry structure
can encourage firms to increase R&D spending, while increased R&D can also change the market
structure and level of industry concentration. This endogeneity can lead to biased estimates when
using conventional estimation methods. To address the endogeneity issue in the IC and PCM
variables, the Two-Stage Least Squares (2SLS) method was used with the following instrumental
variables and First-Stage regression for Industrial Concentration (IC) as follows:

ICjt =Ty + ﬂlACORjt + HZMSiZEjt +a; + v 2

Where IC;; is the market concentration in the food and beverage industry subsector j in year t;
ACORj; is the average ratio of capital to output in an industry; MSize;, is the natural logarithm of
total output per firm in a subsector; a; is the tixed effects on each sub-sector of the food and beverage
industry | and v;; is the error term. Data are taken from annual panel observations of companies.
Year dummies are used to capture time effects. The results of this model will be used as instruments
in the second-stage regression. The equation for price cost margin as follows:

PCMj; = 6y + 6:CORj; + 8,Dgovjs + a; + vj; 3)

Where PCM;, is the Price Cost Margin of food and beverage Industry j in year t; COR;; is the
Ratio of capital to output of a firm; Dgov;, is the dummy for firms with government ownership; a;
is the fixed effects per industry and v;, is the error term. For the second stage regression as follows:

R&Dit =a; + ﬁlTEjt + BZPCMit + B3C5izeit + ﬁ4LCOStit + ﬁsNWOTkl’t + (3)
BeFOwWNne + 7 + €54
Where R&D;. is the research and development (R&D) intensity in the food and beverage industry
subsector i in period t; I’C,-t is the predicted results from Model 1; Csize;; is the firm size; Lcost;; is

the labor costs; Nwork;, is the number of employees; FOwn,, is the foreign ownership; t, is the year
for fixed effect and ¢;; is the error term.

3. Results and Discussion
4.1. Descriptive Statistics
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Descriptive statistics summarize the observed data and offer a general picture of the
characteristics associated with the variables examined in this research (Mishra et al., 2019). Table 3
reports the mean, standard deviation, minimum, and maximum for all variables incorporated into the
analysis. Table 3 shows the average R&D value reaches 8.696, accompanied by a standard deviation
of 2.837, suggesting substantial differences in research and development intensity across firms. The
minimum observation is zero, whereas the maximum reaches 20.448, demonstrating that R&D
activities are not undertaken uniformly by every Company. The CR4 variable records an average of
0.188, reflecting a relatively low to moderate degree of industrial concentration. However, its
maximum value of 0.702 suggests that several industries experience considerably stronger market
concentration.

For PCM, the average value is 8.667, while its standard deviation reaches 4.495, showing
considerable variation in profitability across companies. Furthermore, Csize has a mean of 0.340 and
a standard deviation of 0.593. These figures reveal that companies differ substantially in terms of
their operational scale and production activities. Overall, these variations also demonstrate
heterogeneity in operational capacity, production scale, and business characteristics among firms
within the observed sample considerably. Descriptive statistics provide an overview of the
distribution and characteristics of the empirical data used in this study (Mishra et al., 2019). Table 3
presents four descriptive measures, namely the mean, standard deviation, minimum, and maximum
values, for each variable included in the empirical analysis.

Table 3. Descriptive Statistics

Variable Mean Standard Deviation Minimum Maximum
R&D 8.695 2.837 0 20.448
CR4 0.188 0.103 0.076 0.702
PCM 8.666 4.494 -3.506 20.276
Csize 0.340 0.593 0 5.795
Lcost 4.491 1.442 -2.098 10.288

Nwork 4,140 1.077 2.995 9.782
Fown 0.620 0.485 0 1
Acor 1.311 1.185 0.042 9.622
Msize -0.033 0.816 -3.157 2.264
Dgov 0.123 0.329 0 1
Cor 2.335 1.948 0.336 18.381

Source: data processed

Table 3 shows R&D has a mean value of 8.696 and a standard deviation of 2.837, indicating
notable variation in R&D intensity among the observed firms. Its minimum value is zero, while the
maximum reaches 20.448, implying that firms differ considerably in their engagement with R&D
activities. Meanwhile, CR4 has an average value of 0.188, indicating a generally low to moderate
level of market concentration across industries. Nevertheless, the maximum value of 0.702 indicates
that certain industries are characterized by substantially higher concentration levels. The PCM
variable has a mean of 8.667 and a standard deviation of 4.495, indicating considerable differences
in profitability among firms. Csize records a mean of 0.340 with a standard deviation of 0.593,
reflecting variation in firm scale and production capacity. Taken together, the descriptive results
indicate considerable heterogeneity among firms regarding R&D intensity, market structure,
profitability, operational scale, and production characteristics within the sample.

4.2. Model Selection

This study applies the Chow, Hausman, and Breusch-Pagan Lagrange Multiplier tests to identify
the most suitable panel data estimation approach. These procedures are conducted to evaluate whether
the selected model adequately represents the characteristics of the panel dataset. The findings obtained
from the Chow and Hausman tests are presented in the following section:

Table 4. Chow and Hausman Test Results

Components Uji Chow Components Uji Hausman
F-statistic 1.68 Chi-square 7422.24
df (4119, 1808) df 5
Prob > F 0.0000 Prob > chi? 0.0000

Source: data processed
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Table 4 shows the model selection results in the table above show that the Chow test has an F-
statistic and probability value of 1.68 and 0.000, respectively. This indicates that FEM is more
appropriate than CEM due to its probability value being less than the five percent significance level.
The null hypothesis (HO) stating that CEM is more appropriate than FEM is rejected. Moreover, the
Hausman test produces a Chi-square statistic of 7422.24 with a Prob > chi2 value of 0.0000, which is
below the five percent significance threshold. These findings provide sufficient evidence to reject the
null hypothesis that the Random Effect Model (REM) is preferable. Hence, the Fixed Effect Model
(FEM) is considered more suitable for estimating the panel regression model. In addition, the Chow
and Hausman tests both result in the selection of FEM as the preferred estimation approach. Since
these two specification tests consistently support the use of FEM, conducting the Lagrange Multiplier
(LM) test is unnecessary. The LM procedure is primarily employed to assess whether the Common
Effect Model (CEM) or REM should be selected (Gujarati & Porter, 2009). Thus, FEM is retained as
the appropriate model for subsequent panel data estimation.

4.3. Fixed Effect Model (FEM) Estimation

This estimation process aims to examine the relationship between independent and dependent
variables using the Fixed Effect Model approach. This test aims to control for the effects of
unobserved but fixed heterogeneity within each Observation unit (Gujarati & Porter, 2009). Firm
characteristics that remain unchanged over time can be controlled through this approach, resulting in
more accurate estimation results.

Table 5. Fixed Effect Model (FEM) Estimation Results
Dependent Variable: R&D

Independent Variable

Koefisien

CRS 0.401)
PeM 0.008)
ke

Csize 0{8.21663)
Lcost 1(012‘1;*
Nork 0191

) *

Fown (%'.2%81)
Constanta 8&3972;:)*

Source: data processed

Table 5 show the variables profit margin (PCM), Company size (Csize), and total Nworkment
(Nwork) have positive and significant effects. Conversely, labor Lcosts (Lcost) and foreign ownership
(Fown) have negative and significant effects. However, variable CR4 does not show a significant
effect at the conventional level on R&D in the Indonesian food and beverage industry. This model is
used as a baseline estimation to control for fixed heterogeneity at the firm level. However, due to the
potential for endogeneity in several variables in the study, subsequent analysis used the Instrumental
Variables (IVV) method to obtain more consistent estimates.

4.4. Instrumental Variable (1V)

Estimation using the Instrumental Variable (IV) method is conducted to address potential
endogeneity issues caused by conditions where the independent variable and error term have a
reciprocal relationship, resulting in biased and inconsistent analysis results (Wooldridge, 2013). The
IV test was conducted using the Underidentification test, Weak Identification test, and
Overidentification test (Hansen J Test). Table 6 show The Kleibergen-Paap rk LM statistic was
employed to assess whether the model was underidentified. The resulting statistic was 43.96,
accompanied by a p-value of 0.000. This significant result suggests that the instruments were
sufficiently correlated with the endogenous regressors, supporting the identification of the estimated
model. Subsequently, instrument strength was evaluated through the Cragg-Donald Wald F statistic
and the Kleibergen-Paap rk Wald F statistic. The corresponding F statistics were 13.21 and 13.12,
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respectively. Both statistics exceeded the relevant Stock-Yogo critical thresholds for 10 percent and 5
percent relative bias, providing evidence that the instruments possessed adequate explanatory strength
and that weak-instrument concerns were not substantial.

Table 6. Results of First Stage and Second Stage Diagnostic Tests of Model 1V

Test Type Statistics Value
Underidentification test Kleibergen Paap rk LM 43.96***
Weak identification test Cragg Donald Wald F 13.21
Weak identification test Kleibergen Paap rk Wald F 13.12
Overidentification test Hansen J statistic 0.389
Weak-IV robust test Anderson Rubin Wald F 73.96%**
Weak-IV robust test Stock Wright LM S 217 .44***

Source: data processed

Moreover, instrument exogeneity was examined through the Hansen J overidentification test,
which evaluates whether the instruments are independent of the structural error term. The test
produced a Hansen J statistic of 0.389 and a p-value of 0.8232. Therefore, the null hypothesis of
instrument validity could not be rejected, implying that the instruments satisfy the required exogeneity
condition. Finally, robustness to potential weak-identification concerns was assessed using the
Anderson-Rubin Wald test and the Stock-Wright LM S statistic. Both procedures produced a p-value
of 0.000, indicating that the endogenous regressors were jointly significant in determining the
dependent variable. Overall, these robustness results strengthen confidence in the estimated
relationship despite potential weak-instrument concerns. These findings support the reliability of the
instrumental-variable estimation results presented in this empirical study.

4.5. First Stage Regression

The first stage in the IV-2SLS method is to conduct a first-stage regression to test the relevance of
the instrumental variables in explaining the endogenous variables, namely CR4 and PCM.

Table 7. First Stage Regression Results
Dependent Variable: R&D

Independent Variable

CR4 PCM
0.0062 -0.1868
Acor (0.0043) (0.1793)
Msize -0.0178*** 0.6901***
(0.0066) (0.2223)
0.0358*** 6.7918***
dgov (0.0063) (0.1152)
Cor 0.0051*** -0.5479%**
(0.0011) (0.0627)
Csize -0.0170* 0.4171
(0.0091) (0.3238)
0.0027 1.3375***
Lcost (0.0067) (0.2519)
Nwork 0.0104 -0.3945
(0.0086) (0.3421)
0.0074 1.8129***
Fown (0.0152) (0.4613)
Observations 3.510
Number of groups 1.696
F-test excluded instruments (CR4) 12.86
F-test excluded instruments (PCM) 1636.79
Sanderson-Windmeijer F-test 19.51; 163.18

Note: Standard errors are in parentheses. Estimates use fixed effects with robust standard errors and
clustering at the ID level. *** p < 0.01, ** p < 0.05, * p < 0.10.

Table 7 show the regression results for CR4 reveal that some explanatory factors significantly
determine industrial concentration. Specifically, In_Msize and In_Csize exhibit negative coefficients,
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with significance at the one percent and 10 percent thresholds, respectively. These results suggest that
expansion in market scale and company scale is associated with lower levels of concentration. In
contrast, dgov and cor display positive and statistically significant coefficients at the one percent level,
implying that stronger government involvement and cor are associated with greater concentration.
Meanwhile, acor, Lcost, Nwork, and Fown show no statistically meaningful relationship with CR4
within the observed Indonesian industrial sectors.

For the PCM specification, In_Msize, dgov, Lcost, and Fown are positively associated with profit
margins, each reaching significance at the one percent level. Thus, larger markets, greater government
involvement, higher Lcost, and foreign ownership are linked to improved PCM. Conversely, cor has
a negative and significant coefficient, suggesting that higher cor is accompanied by lower profit
margins. The coefficients of acor, In_Csize, and Nwork are statistically insignificant in explaining
PCM. Furthermore, the instrument strength test for the model showed adequate results. The CR4 and
PCM models had F-test values for excluded instruments of 12.86 and 1636.79, respectively, both
greater than the general minimum threshold of F>10. This indicates that the instruments used are
sufficiently robust and do not experience weak instrument problems. Furthermore, these results were
reinforced by the Sanderson-Windmeijer multivariate F-test, which showed the CR4 model had a
value of 19.51 and the PCM model 163.18, further confirming that the instruments used are relevant
in explaining the endogenous variables. Overall, the first-stage estimation results indicate that the
instruments used in the model meet the requirements for instrument relevance.

4.6. Second Stage Regression

The second stage aims to estimate the influence of endogenous variables on the dependent variable
using the predicted values obtained from the first stage. Table 8 show the CR4 coefficient is negative
(-2.110), although it is not statistically significant. This finding indicates that, after controlling for
endogeneity in industrial concentration, higher market concentration does not necessarily encourage
firms to increase R&D activity. From an economic perspective, this result suggests that the existence
of a highly concentrated market does not automatically create stronger incentives for innovation. This
result is particularly relevant in the context of Indonesian manufacturing, where firms with substantial
market shares may be able to maintain profitability through their existing market position without
necessarily relying on innovation activities.

Table 8. Second Stage Results (IV 2SLS Estimation)

Independent Variable Koefisien
-2.110
CR4 (2.377)
0.223***
PCM (0.013)
. 0.907***
Csize (0.242)
-1.133***
Lcost (0.179)
0.813***
Nwork (0.210)
-0.429
Fown (0.367)
Observation 3510
Cluster (id) 1696
F-statistic 56.27
Prob > F 0.000
R2 0.2996
Root MSE 1.684

Source: data processed

the CR4 coefficient is negative (-2.110), although it is not statistically significant. This finding
indicates that, after controlling for endogeneity in industrial concentration, higher market
concentration does not necessarily encourage firms to increase R&D activity. From an economic
perspective, this result suggests that the existence of a highly concentrated market does not
automatically create stronger incentives for innovation. This result is particularly relevant in the
context of Indonesian manufacturing, where firms with substantial market shares may be able to
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maintain profitability through their existing market position without necessarily relying on innovation
activities.

Regarding the control variables, company size (Csize) demonstrates a positive and statistically
significant relationship with R&D intensity. The finding implies that larger firms tend to allocate more
resources to R&D activities. From an economic perspective, large firms possess stronger financial
capabilities, better opportunities to obtain external funding, and greater ability to manage the
uncertainty and risks inherent in R&D. Moreover, larger firms can obtain economies of scale in
innovation because fixed expenditures for research facilities, laboratories, technology, and skilled
personnel can be spread over a broader production base overall. Labour cost (Lcost) has a negative
and statistically significant effect on R&D intensity. This result indicates that rising labour expenditure
can restrict firms’ capacity to allocate resources toward research and development. When labour
expenses increase, a larger share of revenues may be absorbed by production costs, leaving fewer
resources for innovation activities that generate returns. This situation may matter for firms
experiencing financial constraints. Thus, the negative association may indicate a trade-off whereby
higher production costs limit firms” capacity to sustain investment in innovation.

Labour cost (Lcost) has a negative and statistically significant effect on R&D intensity. This result
indicates that rising labour expenditure can restrict firms’ capacity to allocate resources toward
research and development. When labour expenses increase, a larger share of revenues may be
absorbed by production costs, leaving fewer resources for innovation activities that generate returns.
This situation may matter for firms experiencing financial constraints. Thus, the negative association
may indicate a trade-off whereby higher production costs limit firms’ capacity to sustain investment
in innovation. Finally, foreign ownership (Fown) has a negative coefficient, but its effect on R&D
intensity is statistically insignificant. This finding indicates that foreign ownership does not have a
direct influence on R&D activities within the sample. One possible explanation is that multinational
firms may locate their R&D functions in their home countries or other locations with stronger research
infrastructure. Consequently, foreign subsidiaries in Indonesia may concentrate mainly on production,
assembly, technology adoption, or other operational activities, while relying on technologies
developed elsewhere rather than conducting substantial R&D domestically.

Overall, the IV-2SLS estimation results suggest that profitability and firm characteristics are more
important in explaining R&D intensity than industrial concentration. While market concentration does
not show a statistically significant direct effect on R&D, a higher PCM significantly increases firms'
incentives and capacity to invest in innovation. These findings imply that policies aimed at promoting
innovation should not focus solely on changing market structure or increasing market concentration.
Instead, policies should also strengthen firms' financial capacity, improve access to innovation
financing, and support the development of firm-level capabilities required for R&D activities.

4.7. Industri Concentration and R&D

Industry concentration (CR4) in Table 8 has a coefficient value of -2.110, but its probability value
is greater than five percent, meaning that the level of industry concentration (CR4) does not have a
significant effect on R&D expenditure in this model. Therefore, the research hypothesis (H1), which
states that industry concentration influences R&D, is rejected. Companies' decisions to conduct R&D
are not always determined by market structure; they are also influenced by other factors, such as
internal company factors, industry characteristics, and consumer demand dynamics. In consumer-
driven industries based on incremental innovation, such as food and beverages, the effect of market
concentration on R&D is weak or even statistically insignificant. Previous findings from Setiawan et
al (2021); Bajgar et al (2023); Covarrubias et al (2020) and Widodo et al (2015) found a positive effect
of industry concentration on corporate R&D.

However, this finding is supported by research by Coad et al (2021), which found that R&D
investment is more influenced by a company's internal characteristics than by market structure. This
means that even ifan industry is concentrated, companies within it will not necessarily increase R&D
if they lack a strong innovation strategy. Furthermore, it is possible that large companies in
concentrated industries experience innovation inertia. This means that once companies are dominant,
they lack a strong incentive to increase R&D because they already enjoy a stable market share. This
phenomenon is also discussed in modern literature, such as Akcigit & Ates (2021), which shows that
increased concentration in some cases actually correlates with decreased innovation dynamics.

4.8. Price Cost Margin and R&D
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The Price Cost Margin (PCM) coefficient in Table 8 is 0.223 and has a significance level of one
percent. This means that a one percent increase in PCM will increase R&D expenditure by
approximately 0.223 percent, assuming all other variables remain constant (ceteris paribus).
Therefore, the research hypothesis (H1), which states that PCM influences R&D expenditure, cannot
be rejected. A company's profitability has a positive and significant impact on R&D expenditure.
Companies with higher profits have more adequate financial resources to fund R&D activities.
Profitability is a strategy for each company to boost competitiveness and maintain its market position
(Mayuni et al., 2024; Kruglov & Shaw, 2024; Judijanto, 2024). Theoretically, this finding is supported
by endogenous growth theory, which states that investment in research and development is a key
driver of innovation, increased productivity, and economic growth. In other words, companies with
greater financial capacity tend to increase R&D investment to create new technologies and improve
production efficiency (Judijanto, 2024).

Although these results indicate that PCM influences corporate R&D, previous research has found
a negative impact of PCM on R&D. For example, research by Sari & Putikadea (2025) showed that
innovation investment does not always immediately improve company performance because R&D
results usually take time to generate financial returns. Furthermore, Yang et al (2010) found a
nonlinear correlation between R&D and profitability, where early R&D investment can actually
reduce profitability due to high research costs before the benefits of innovation are realized.
Conversely, this study is supported by findings from previous studies from Setiawan et al (2021),
Singh (2022), Shukla (2022), Ridhwan et al (2025), Judijanto (2024), Mayuni et al (2024) and Kruglov
& Shaw (2024), which found that PCM has a positive effect on a company's research and development
(R&D) expenditures. Thus, this finding reinforces the view that a company's profitability is a crucial
factor in increasing investment in R&D. Higher company profitability will generally support
innovation activities to maintain the company's competitiveness in a competitive market.

4.9. Company Size and R&D

Company size (Csize) in Table 8 has a coefficient value of 0.907 and a significance level of 1
percent for R&D expenditure. This means that a one percent increase in Company size leads toa 0.907
percent increase in R&D expenditure. Therefore, the research hypothesis (H3) that Company size
influences R&D expenditure cannot be rejected. In the context of the Indonesian food and beverage
industry, this finding demonstrates the highly competitive nature of the industry and the need for
continuous product innovation. Larger firms naturally have a higher production scale, substantial
capital, advanced technology, and qualified human resources, enabling them to invest in innovation
(Yuliyanti, 2024; Oruganti et al., 2024).

In the context of the Indonesian food and beverage industry, this finding demonstrates the
highly competitive nature of the industry and the need for continuous product innovation. Larger firms
naturally have a higher production scale, substantial capital, advanced technology, and qualified
human resources, enabling them to invest in innovation (Yuliyanti, 2024; Oruganti et al., 2024).
Conversely, this finding is supported by previous research from Yiu et al (2020), Chen et al (2023),
Santos et al (2024), Saharti (2025) and Hutauruk (2024), which found that company size has a positive
effect on innovation. Overall, these research findings reinforce the view that larger companies have
the ability to invest in innovation, thereby increasing product innovation and maintaining a
competitive advantage in the market.

4.10. Labor Costs and R&D

Labor costs (Lcost) in Table 8 have a coefficient value of -1.133 and a significance level of one
percent, indicating that a one percent increase in labor costs can reduce R&D expenditure by -1.133
percent, assuming other variables remain constant. Therefore, the research hypothesis (H4), which
states that labor costs have an impact on R&D expenditure, is rejected. This finding suggests that
companies tend to allocate resources to key operational costs, particularly labor, thereby reducing their
ability to invest in R&D activities. This phenomenon can be understood in the context of the structure
of the Indonesian food and beverage industry. This industry's activity during the 2015-2019 period
showed an above-average increase of 8.16 percent (Ministry of Industry, 2021), but the level of
innovation activity and R&D investment remains relatively low compared to the high-tech sector. In
fact, R&D expenditure is generally less than one percent of total industrial output, thus limiting
innovation in this sector (Setiawan et al., 2022).

This finding supports the budget constraint theory, which states that companies have limited

financial resources and must prioritize the allocation of funds between operational costs and
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innovation investment (Kuga, 1996). However, this finding differs from previous studies from Deng
etal (2022), Moretti etal (2021) and You etal (2023), which found that rising labor costs can increase
corporate R&D investment, as companies are encouraged to replace labor with technology and
innovation. Furthermore, high Lcost pressures encourage investment and increase corporate R&D
expenditures. Furthermore, rising labor Lcosts encourage companies to increase investment in R&D
in an effort to replace labor input with new, more efficient technologies. Conversely, this finding is
supported by previous studies Onyekwere (2019), Juznik (2022) and Ding et al (2025), which found
that labor costs have a negative impact on R&D. Overall, increasing labor costs can be a factor that
limits company investment in research and development activities, so companies need to maintain
cost efficiency and increase profitability to continue to be able to invest in innovation to increase long-
term competitiveness.

4.11. Number of Employes and R&D

The coefficient value for the total workforce in Table 8 is 0.813, indicating that the workforce has
a positive and significant effect of one percent on R&D. This finding indicates that when the
workforce increases by one percent, R&D increases by 0.813 percent. This means that the larger the
workforce, the more likely the company is to engage in R&D activities. Therefore, the research
hypothesis (H5) that states that the total workforce can increase the company's R&D expenditures
cannot be rejected. Companies with a larger workforce have a greater opportunity to form research
teams, develop new products, and improve the quality of production processes. According to Joseph
Schumpeter's innovation theory, companies with more resources certainly have the opportunity to
innovate because they have sufficient organizational capabilities, capital, and workforce to experiment
with new technologies and products. Innovation through R&D is considered a way for companies to
gain a competitive advantage and product differentiation in the market (Fayyaz & Bartha, 2025).
However, this finding is inconsistent with previous research from Vota (2022) and Maskudi et al
(2024), which found that the total workforce negatively impacts a company's innovation activities.
This is because Nworkee innovation is more influenced by organizational behavioral factors such as
knowledge sharing, psychological contracts, and Nworkee engagement, rather than solely by the
number of workers.

Conversely, this finding is supported by previous research from Huong & Thanh (2024), Hang et
al (2024) and Sime & Tadesse (2025), which found that the total workforce positively impacts R&D.
According to theory and previous research, it can be concluded that a company's total workforce can
increase R&D activities by increasing the capacity of human resources involved in the innovation
process. However, this influence also depends on how the company manages its workforce, including
skills development, knowledge sharing, and Nworkee involvement in the innovation process.

4.12. Foreign Ownership and R&D

Foreign ownership (Fown) in Table 8 does not have a significant effect on a company's R&D
expenditure (In_rd), as its probability value is higher than five percent. Therefore, the research
hypothesis (H6), which states that foreign ownership can increase R&D expenditure, is rejected. This
finding indicates that companies with foreign ownership do not always increase innovation activities
or R&D expenditure in local companies. In many cases, multinational corporations with subsidiaries
in developing countries tend to concentrate R&D activities in their home countries or global research
centers, resulting in the host country branch acting more as a production or marketing unit than an
innovation center (Belderbos et al., 2014). Furthermore, R&D investment decisions in companies
within multinational groups are often centrally determined by the parent company, so the level of
R&D in subsidiaries does not entirely depend on the ownership structure in the host country (Kwon
& Park, 2018).

This finding indicates that companies with foreign ownership do not always increase innovation
activities or R&D expenditure in local companies. In many cases, multinational corporations with
subsidiaries in developing countries tend to concentrate R&D activities in their home countries or
global research centers, resulting in the host country branch acting more as a production or marketing
unit than an innovation center (Belderbos et al., 2014). Furthermore, R&D investment decisions in
companies within multinational groups are often centrally determined by the parent company, so the
level of R&D in subsidiaries does not entirely depend on the ownership structure in the host country
(Kwon & Park, 2018). However, this finding differs from previous research that suggests foreign
ownership influences innovation. For example, Wu et al (2024) found that foreign ownership has a
positive and significant effect on corporate innovation, particularly when the company receives
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government innovation subsidy support. Furthermore, Nguyen-Van & Chang (2019) also found that
foreign ownership can enhance innovation when the company has adequate R&D capacity. R&D acts
as an absorptive capacity, enabling companies to more effectively utilize technology brought by
foreign investors. Conversely, this finding supports previous research from Kwon & Park (2018),
Setiawan et al (2021) and Roedder & Schmid (2025), which suggests that foreign ownership does not
always drive increased R&D activity in the host country, as research is often centralized in the home
country, which is the company's primary operating center. Therefore, the lack of foreign ownership in
this study is consistent with some previous literature, particularly that research activity in
multinational companies is often centralized in the parent company, thus not always increasing R&D
expenditures in subsidiaries in the host country.

4. Conclusion

R&D spending in Indonesia’s manufacturing sector, especially within the food and beverage
industry, is largely determined by firm-level conditions, such as profitability (PCM), production
capacity or firm size, and workforce size. In contrast, labor expenses and foreign ownership are
associated with lower R&D spending. Industrial concentration, represented by CR4, does not appear
to exert a significant influence on R&D expenditures. This research extends broader literature in
several respects. First, it presents empirical evidence concerning the factors associated with R&D
spending in Indonesian manufacturing, with particular attention to the food and beverage industry, an
area that has received limited attention in studies of innovation within developing economies. Second,
the analysis considers firm characteristics and industrial market structure concurrently to identify their
respective roles in determining R&D spending. The results indicate that firm-level characteristics are
more influential than industrial concentration in explaining R&D expenditures. Accordingly, the study
adds to the continuing discussion of how market structure shapes innovation by presenting evidence
from Indonesia’s manufacturing sector. Third, the study provides sector-specific findings that can
support policymakers and industry stakeholders in developing measures to stimulate R&D investment
and strengthen innovation.

Furthermore, these findings indicate the importance of the government creating a healthy
competitive climate and encouraging innovation. Fiscal policies, such as tax incentives and super tax
deduction schemes, need to be strengthened to increase R&D investment. In addition, improving
human resource guality through training and increasing labor productivity are crucial to mitigate the
negative impact of labor costs on R&D expenditures. The government also needs to encourage
collaboration between industry and universities and provide joint research facilities to strengthen
innovation capabilities. This study has several limitations. First, the relatively short observation
period, covering only 2017 to 2019, prevents the study from capturing long-term dynamics. Second,
data limitations restrict the exploration of other variables that may influence R&D expenditures.
Therefore, future research is recommended to use a longer observation period and consider more
robust estimation methods, such as dynamic panel models or models that explicitly address
endogeneity. Furthermore, the inclusion of variables such as technology intensity, product innovation,
and institutional factors is expected to provide a more comprehensive understanding of the
determinants of R&D expenditures.

Acknowledgment

The authors extend our deepest appreciation to Airlangga University, particularly the Faculty of
Economics and Business, for their full support, providing facilities such as access to international
journals, which enabled this research to be completed. We also extend our deepest appreciation to
our colleagues and reviewers for their criticism and input, which enabled us to improve the
shortcomings of this article.

Declarations

Author contribution : Each author made equal contributions to the primary content of
this paper. Furthermore, all authors have carefully reviewed and
endorsed the final manuscript

Funding statement : No funding statement for this paper.
Conflict of interest . The authors declare no conflict of interest.
Additional information : No additional information is available for this paper.

Ruswan Lapandewa et al (Research and Development (R&D) determination in the Indonesian ....)



366 Optimum: Jurnal Ekonomi dan Pembangunan ISSN 2613-9464
Vol. 16, No. 2, September 2026, pp. 350-371

References

Akcigit, U., & Ates, S. T. (2021). Ten facts on declining business dynamism and lessons from
endogenous growth theory. American Economic Journal: Macroeconomics, 13(1). doi:
10.1257/mac.20180449

Amanta, F., & Gupta, K. (2022). Trade for economic recovery: Import policies to support
Indonesia’s F&B sector. Policy Paper No. 51. Center for Indonesian Policy Studies. doi:
10.35497/556953

Bain, J. S. (1956). Barriers to New Competition: Their Character and Consequences in
Manufacturing Industries. Cambridge, MA and London: Harvard University Press. doi:
10.4159/harvard.9780674188037

Bajgar, M., Berlingieri, G., Calligaris, S., Criscuolo, C., & Timmis, J. (2023). Industry concentration
in Europe and north America. OECD Productivity Working Papers, No. 18, OECD Publishing,
Paris. doi: 10.1093/icc/dtac059

Basuki, A., & Prawoto, N. (2016). Analisis Regresi Dalam Penelitian Ekonomi & Bisnis: Dilengkapi
Aplikasi SPSS & EVIEWS. Depok: PT Rajagrafindo Persada.

Belderbos, R., Leten, B., & Suzuki, S. (2014). How global is R&D? Firm-level determinants of home
country bias in R&D. SSRN Electronic Journal. doi: 10.2139/ssrn.2381979

Belleflamme, P., Peitz, M., & Toulemonde, E. (2022). The tension between market shares and profit
under platform competition. International Journal of Industrial Organization, 81. 102807. doi:
10.1016/j.ijindorg.2021.102807

Brunner, P., Letina, I, & Schmutzler, A. (2024). Research joint ventures: The role of financial
constraints. European Economic Review, 165. 104742. doi: 10.1016/j.euroecorev.2024.104742

Chen, K. H., Chen, P. H., Elston, J. A., & Zhang, Y. (2023). Are family firms more efficient?
Revisiting the U-shaped curve of scale and efficiency. Small Business Economics, 61(3). doi:
10.1007/s11187-022-00720-8

Chen, Y., Jiang, H., Liang, Y., & Pan, S. (2022). The impact of foreign direct investment on
innovation: Evidence from patent filings and citations in China. Journal of Comparative
Economics, 50(4). doi: 10.1016/j.jce.2022.05.005

Chrisnando, N., Nilmawati, N., Widjanarko, H., & Hikmah, K. (2024). Factors affecting profitability
of food and beverage industries: A resource-based view and competitiveness approach.
Indikator: Jurnal limiah Manajemen Dan Bisnis, 8(2). doi: 10.22441/indikator.v8i2.25861

Ciccarelli, A., & de Dominicis, A. (2025). Technology transfer in Italy: A quantitative analysis.
Rivista Italiana Di Economia Demografia e Statistica, 79(4). doi: 10.71014/sieds.v79i4.393

Coad, A., Segarra-Blasco, A., & Teruel, M. (2021). A bit of basic, a bit of applied? R&D strategies
and firm performance. Journal of Technology Transfer, 46(6). doi: 10.1007/s10961-020-
09826-1

Covarrubias, M., Gutiérrez, G., & Philippon, T. (2020). From good to bad concentration? Us
industries over the past 30 years. NBER Macroeconomics Annual, 34(1). doi: 10.1086/707169

Delbono, F., & Lambertini, L. (2020). Innovation and product market concentration: Schumpeter,
arrow, and the inverted U-shape curve. Oxford Economic Papers, 14(1). doi:
10.2139/ssrn.2981677

Deng, C., Liu, Y., & Gu, D. (2022). Can rising labor costs boost private sector R&D investment?:
Evidence from a survey of Chinese private firms. PLoS ONE, 17. 0268287. doi:
10.1371/journal.pone.0268287

Ding, Y., Li, B., Lan, D., Yu, C., & Zhang, X. (2025). Research on Lcost distortion in R&D and
innovation activities Evidence from China’s listed manufacturing enterprises. International
Review of Economics and Finance, 102. 104342. doi: 10.1016/j.iref.2025.104342

Do, T. K. (2024). Foreign ownership and green innovation. Economics Letters, 237. 111637. doi:
Ruswan Lapandewa et al (Research and Development (R&D) determination in the Indonesian ....)


https://doi.org/10.1257/mac.20180449
https://doi.org/10.35497/556953
https://doi.org/10.4159/harvard.9780674188037
https://doi.org/10.1093/icc/dtac059
https://doi.org/10.2139/ssrn.2381979
https://doi.org/10.1016/j.ijindorg.2021.102807
https://doi.org/10.1016/j.euroecorev.2024.104742
https://doi.org/10.1007/s11187-022-00720-8
https://doi.org/10.1016/j.jce.2022.05.005
https://doi.org/10.22441/indikator.v8i2.25861
https://doi.org/10.71014/sieds.v79i4.393
https://doi.org/10.1007/s10961-020-09826-1
https://doi.org/10.1007/s10961-020-09826-1
https://doi.org/10.1086/707169
https://doi.org/10.2139/ssrn.2981677
https://doi.org/10.1371/journal.pone.0268287
https://doi.org/10.1016/j.iref.2025.104342

ISSN 2613-9464 Optimum: Jurnal Ekonomi dan Pembangunan 367
Vol. 16, No. 2, September 2026, pp. 350-371

10.1016/j.econlet.2024.111637

Esquivias, M. A., & Harianto, S. K. (2020). Does competition and foreign investme nt spur industrial
efficiency?:  Firm-level evidence from Indonesia. Heliyon, 6, EO04494. doi:
10.1016/j.heliyon.2020.e04494

Fayyaz, A., & Bartha, Z. (2025). Research and development as a driver of innovation and economic
growth; case of developing economies. Journal of Social and Economic Development. doi:
10.1007/s40847-025-00438-9

Ferris, S. P., & Park, K. (2005). Foreign Ownership and Firm Value: Evidence from Japan. Emerald
Publishing. doi: 10.1016/S1569-3732(04)11001-3

Garzon Delvaux, P. A., Hockmann, H., Voigt, P., Ciaian, P., & Gomez y Paloma, S. (2018). The
impact of private R&D on the performance of food-processing firms: Evidence from Europe,
Japan and North America. The Impact of Research on EU Agriculture Impresa. Luxembourg.

Ge, T., Wang, M., & Dai, D. (2025). R&D investment target setting and enterprise innovation
strategy: Substantive or symbolic?. Journal of Innovation and Knowledge, 10(6). doi:
10.1016/j.jik.2025.100807

Grullon, G., Larkin, Y., & Michaely, R. (2019). Are US industries becoming more concentrated?.
Review of Finance, 23(4). doi: 10.1093/rof/rfz007

Gujarati, D. N., & Porter, D. C. (2009). Basic Econometrics (5th ed.). Wiley.

Hang, L., Lu, W., Ge, X,, Ye, B., Zhao, Z., & Cheng, F. (2024). R&D innovation, industrial evolution
and the labor skill structure in China manufacturing. Technological Forecasting and Social
Change, 204. 123434. doi: 10.1016/].techfore.2024.123434

Hartono, J. (2000). Teori portofolio dan Analisis Investasi. BPFE, Yogyakarta.

Hidayati, E., Sartono, B., & Soleh, A. M. (2022). Features analysis of the research and development
industry in Indonesia. International Journal of Information Science and Management, 20(2),
55-65.

Huong, V. T. T., & Thanh, N. B. (2024). Impact of internal factors on product innovation: Empirical
evidence from Vietnamese textile and garment firms. International Journal of Innovative
Research and Scientific Studies, 7(2). doi: 10.53894/ijirss.v7i2.2617

Hutauruk, M. R. (2024). The effect of R&D expenditures on firm value with company size
moderation in an Indonesia palm oil company. Cogent Business and Management, 11(1). doi:
10.1080/23311975.2024.2317448

Hyun, E. (2026). Industry concentration and digital integration innovation: The moderating roles of
R&D investment and state ownership. Journal of Korea Research Association of International
Commerce. 26(1), 187-205. doi: 10.29331/JKRAIC.2026.2.26.1.187

Insee, K., & Suttipun, M. (2023). R&D spending, competitive advantage, and firm performance in
Thailand. Cogent Business and Management, 10(2). doi: 10.1080/23311975.2023.2225831

Judijanto, L. (2024). Impact of R&D investment on economic growth and industry competitiveness
in Indonesia. West Science Accounting and Finance, 2(3). doi: 10.58812/wsaf.v2i03.1433

Juhro, S., & Trisnanto, B. (2018). Paradigma dan Model Pertumbuhan Ekonomi Endogen Indonesia.
Bl Institute. Bank Indonesia, Jakarta.

Jurnik, R. L., Pamié, R. K., & Bojnec, S. (2022). Innovation and Lcosts constrained with budgetary
deficit and unNworkment in the European Union countries. Economic Research-Ekonomska
Istrazivanja, 35(1). doi: 10.1080/1331677X.2021.1985564

Kong, D., Zhu, L., & Yang, Z. (2020). Effects of foreign investors on energy firms’ innovation:
Evidence from a natural experiment in China. Energy Economics, 92. 105011. doi:
10.1016/j.enec0.2020.105011

Kruglov, P., & Shaw, C. (2024). Financial performance and innovation: Evidence From USA, 1998-

Ruswan Lapandewa et al (Research and Development (R&D) determination in the Indonesian ....)


https://doi.org/10.1016/j.econlet.2024.111637
https://doi.org/10.1016/j.heliyon.2020.e04494
https://doi.org/10.1007/s40847-025-00438-9
https://doi.org/10.1016/S1569-3732(04)11001-3
https://doi.org/10.1016/j.jik.2025.100807
https://doi.org/10.1093/rof/rfz007
https://doi.org/10.1016/j.techfore.2024.123434
https://doi.org/10.53894/ijirss.v7i2.2617
https://doi.org/10.1080/23311975.2024.2317448
https://doi.org/10.29331/JKRAIC.2026.2.26.1.187
https://doi.org/10.1080/23311975.2023.2225831
https://doi.org/10.58812/wsaf.v2i03.1433
https://doi.org/10.1080/1331677X.2021.1985564
https://doi.org/10.1016/j.eneco.2020.105011

368 Optimum: Jurnal Ekonomi dan Pembangunan ISSN 2613-9464
Vol. 16, No. 2, September 2026, pp. 350-371

2023. SSRN Electronic Journal. 4753538. doi: 10.2139/ssrn.4753538

Kuga, K. (1996). Budget constraint of a firm and economic theory. Economic Theory, 8(1). doi:
10.1007/BF01212016

Kwon, H. U., & Park, J. (2018). R&D, foreign ownership, and corporate groups: Evidence from
Japanese firms. Research Policy, 47(2). doi: 10.1016/j.respol.2017.11.010

Lai, Y. L., Lin, F. J., & Lin, Y. H. (2015). Factors affecting firm’s R&D investment decisions.
Journal of Business Research, 68(4). doi: 10.1016/j.jbusres.2014.11.038

Lambertini, L. (2023). A Schumpeterian view of the interplay between innovation and concentration
in the EU defence industry. Defence  Studies, 23, 608 - 625. doi:
10.1080/14702436.2023.2277474

Lee, H. S., Chernikov, S. U., Nagy, S., & Degtereva, E. A. (2022). The impact of national culture on
innovation: A comparative analysis between developed and developing nations during the pre-
and post-crisis period 2007-2021. Social Sciences, 11(11). doi: 10.3390/socsci11110522

Lynne, P., & Richards, G. N. (2018). Industrial organization - contemporary theory and empirical
applications. Analytical Biochemistry, 11(1).

Maskudi, S. B. D., Munawir, A., & Firjatullah, S. (2024). Nworkee innovation performance:
Exploring non-standard service relationships, psychological contracts, and knowledge sharing
in green manufacturing industry development. Journal of Infrastructure, Policy and
Development, 8(7). doi: 10.24294/jipd.v8i7.5111

Mayuni, E., Salman, M., & Meutia, T. (2024). Determinants of firm value in the food and beverage
industry sector: Evidence from companies listed on the Indonesia Stock Exchange. Review of
Business and Accounting Research, 1(2). doi: 10.62941/rbar.v1i2.37

Mishra, P., Pandey, C. M., Singh, U., Gupta, A., Sahu, C., & Keshri, A. (2019). Descriptive statistics
and normality tests for statistical data. Annals of Cardiac Anaesthesia, 22(1). doi:
10.4103/aca.ACA_157_18

Moretti, E., Steinwender, C., & van Reenen, J. (2025). The intellectual spoils of war? Defense R&D,
productivity, and international spillovers. Review of Economics and Statistics, 107(1). doi:
10.1162/rest_a 01293

Nguyen-Van, D., & Chang, C.-H. (2019). Foreign ownership, R&D and firm innovation in ASEAN
countries: A generalized ordered logit model. Management Dynamics in the Knowledge
Economy, 7(4). doi: 10.25019/mdke/7.4.05

O’Connell, V., AbuGhazaleh, N., Tahat, Y., & Whelan, G. (2022). The impact of R&D innovation
success on the relationship between R&D investment and financial leverage. Journal of Open
Innovation: Technology, Market, and Complexity, 8(3). doi: 10.3390/joitmc8030129

Ochoa, E. A., & Ramirez, P. M. C. (2018). Cultural industries and spatial economic growth a model
for the emergence of the creative cluster in the architecture of Toronto. City, Culture and
Society, 14. doi: 10.1016/j.ccs.2018.03.001

Onyekwere, C. S. (2019). The impact of Research and Development (R&D) expenditure on
productivity growth: A panel data evidence from the UK manufacturing sector. Asian Journal
of Economics and Empirical Research, 6(2). doi: 10.20448/journal.501.2019.62.205.215

Oruganti, V., Bodas Freitas, I. M., & Jacob, J. (2024). R&D investment and innovation performance
under vertical partner concentration. Industry and Innovation, 31(10). doi:
10.1080/13662716.2024.2340627

Pambudi, S., Helisa, H., & Haryono, H (2025). Pengaruh capital expenditure, company size, dan
operating cash flow terhadap tingkat inovasi perusahaan di sektor teknologi yang terdaftar di
BEI. Jurnal Akuntansi, Ekonomi Dan Manajemen Bisnis, 5(2). doi: 10.55606/jaemb.v5i2.6350

Phan, Q. T. (2024). Country-level governance quality, foreign ownership, and firm investment:
evidence from WBES database. Cogent Economics and Finance, 12(1). doi:

Ruswan Lapandewa et al (Research and Development (R&D) determination in the Indonesian ....)


https://doi.org/10.2139/ssrn.4753538
https://doi.org/10.1007/BF01212016
https://doi.org/10.1016/j.respol.2017.11.010
https://doi.org/10.1016/j.jbusres.2014.11.038
https://doi.org/10.1080/14702436.2023.2277474
https://doi.org/10.3390/socsci11110522
https://doi.org/10.24294/jipd.v8i7.5111
https://doi.org/10.62941/rbar.v1i2.37
https://doi.org/10.4103/aca.ACA_157_18
https://doi.org/10.1162/rest_a_01293
https://doi.org/10.25019/mdke/7.4.05
https://doi.org/10.3390/joitmc8030129
https://doi.org/10.1016/j.ccs.2018.03.001
https://doi.org/10.20448/journal.501.2019.62.205.215
https://doi.org/10.1080/13662716.2024.2340627
https://doi.org/10.55606/jaemb.v5i2.6350

ISSN 2613-9464 Optimum: Jurnal Ekonomi dan Pembangunan 369
Vol. 16, No. 2, September 2026, pp. 350-371

10.1080/23322039.2024.2302633

Pramono, |. R. (2022). Analysis of the effect of market structure and firm’s conduct on the financial
performance of cigarette companies in Indonesia 2010-2019 Period (Case study on cigarette
companies listed on the Indonesia stock exchange). Jurnal limu Ekonomi Terapan, 7(1). doi:
10.20473/jiet.v7i1.29263

Putera, P. B., Mardiyanti, M., Handoko, L. T., & Suestiningtyas, N. T. A. (2025). Research and
innovation funding policy in Indonesia in the post-2019 national science and technology system
era. Public Policy and Administration, 24(3). doi: 10.5755/j01.ppaa.24.3.42131

Ridhwan, M. M., Andariesta, D. T., Hidayat, A. A., Tirtosuharto, D., Trinugroho, I., & Sergi, B. S.
(2025). The impact of industrial concentration and markups on price-cost margin and prices in
the food industry. British Food Journal, 128(1), 58-86. doi: 10.1108/BFJ-05-2025-0718

Roedder, F., & Schmid, S. (2025). The impact of foreign ownership on firms: a systematic literature
review. Management Review Quarterly. 76, 1283-1311. doi: 10.1007/511301-025-00504-w

Saharti, M. (2025). R&D and innovation and its impact on firm performance and market value: Panel
evidence from G7 economies. Economies, 13(9). doi: 10.3390/economies13090254

Santos, A., Bandeira, A., & Ramos, P. (2024). The impact of research and development investment
on the performance of Portuguese companies. Risks, 12(8). doi: 10.3390/risks12080126

Sari, P. D. & Putikadea, I. (2025). impact of innovation on profitability and firm value in
manufacturing companies of the food and beverage subsector. Finance: International Journal
of Management Finance, 3(1). doi: 10.62017/finance.v3i1.109

Sarker, B. (2022). Foreign firms in the industry frontier and productivity convergence: Importance
of proximity and firm attributes. Managerial and Decision Economics, 44(2), 906-925. doi:
10.1002/mde.3721

Setiadi, T. M. (2024). The impact of technological innovation on sustainability and competitiveness
in the food and beverage industry sector. International Journal of Management Science and
Information Technology, 4(2). doi: 10.35870/ijmsit.v4i2.3208

Setiawan, M., Effendi, N., Indiastuti, R., Fahmi, M., & Budiono. (2022). innovation and dynamic
productivity growth in the Indonesian food and beverage industry. Resources, 11(11). doi:
10.3390/resources11110098

Setiawan, M., Indiastuti, R., Hidayat, A. K., & Rostiana, E. (2021). R&d and industrial concentration
in the Indonesian manufacturing industry. Journal of Open Innovation: Technology, Market,
and Complexity, 7(2). doi: 10.3390/joitmc7020112

Setiawan, R., & Harmasanto, D. H. (2019). Pengeluaran R&D dan kinerja perusahaan manufaktur di
bursa efek Indonesia yang dimoderasi oleh usia perusahaan. Jurnal Riset Akuntansi Dan Bisnis
Airlangga, 4(2). doi: 10.20473/jraba.v4i2.46041

Shapiro, C., & Stiglitz, J. E. (1984). Equilibrium as a worker UnNworkment discipline device.
American Economic Review, 74(3).

Shaw, A. (2025). Endogenous growth theory and economic development: Can innovation drive long-
term goals for emerging markets? the case of India. International Journal of Scientific Research
in Engineering and Management, 09(06). doi: 10.55041/IJSREM49335

Sime, Z., & Tadesse, G. (2025). The impact of firm-level innovation on labor productivity and
Nworkment in selected African countries. Journal of Innovation and Entrepreneurship, 14(1).
doi: 10.1186/s13731-024-00450-z

Singh, S. (2022). R&D spillovers and product market competition. Journal of Quantitative
Economics, 20(2). doi: 10.1007/s40953-022-00286-y

Sudaryanto, T., Suryana, A., Purba, H. J., Rafani, ., Maghraby, W., Yofa, R. D., Savitri, S., Zhou,
Y., & Kretschmer, A. (2024). Reorienting public agriculture R&D to achieve resilient and
sustainable food and agriculture system in Indonesia. STI Policy and Management Journal,

Ruswan Lapandewa et al (Research and Development (R&D) determination in the Indonesian ....)


https://doi.org/10.1080/23322039.2024.2302633
https://doi.org/10.20473/jiet.v7i1.29263
https://doi.org/10.5755/j01.ppaa.24.3.42131
https://doi.org/10.1108/BFJ-05-2025-0718
https://doi.org/10.1007/s11301-025-00504-w
https://doi.org/10.3390/economies13090254
https://doi.org/10.3390/risks12080126
https://doi.org/10.62017/finance.v3i1.109
https://doi.org/10.1002/mde.3721
https://doi.org/10.35870/ijmsit.v4i2.3208
https://doi.org/10.3390/resources11110098
https://doi.org/10.3390/joitmc7020112
https://doi.org/10.20473/jraba.v4i2.46041
https://doi.org/10.55041/IJSREM49335
https://doi.org/10.1186/s13731-024-00450-z
https://doi.org/10.1007/s40953-022-00286-y

370 Optimum: Jurnal Ekonomi dan Pembangunan ISSN 2613-9464
Vol. 16, No. 2, September 2026, pp. 350-371

9(2). doi: 10.14203/STIPM.2024.406
Sugiyono. (2016). Metode Penelitian dan Pengembangan. Bandung: Alfabeta.

Sukmadiana, M. Y., & Faeni, D. P. (2025). Peran perusahaan sub-sektor makanan dan minuman
dalam mendorong pertumbuhan ekonomi di Indonesia. Sinergi : Jurnal Riset Ilmiah, 2(9). doi:
10.62335/sinergi.v2i9.1700

Susanto, I. R., Soewarno, N., & Tjahjadi, B. (2024). Role of R&D investment on future performance:

Evidence from Malaysian companies. Jurnal Akuntansi Dan Keuangan, 26(1). doi:
10.9744/jak.26.1.29-34

Todaro, M. P., & Smith, S. C. (2015). Economic Development Twelfth Edition (12th ed.) Pearson.
Washington.

Tran, T. T., Thi Do, Y. H., & Kim Vo, N. (2023). The impact of foreign ownership, corporate
governance on earning management: Fuzzy-set qualitative comparative analysis. Cogent
Business and Management, 10(3). doi: 10.1080/23311975.2023.2247869

Triyono, B., Hardiyati, R., & Pradana, A. (2020). The gap between program planning and
implementation: The case of R&D program in Indonesian RPJMN. STI Policy and
Management Journal, 5(2). doi: 10.14203/STIPM.2020.285

Vota, L. (2022). Nworkment impact of firms’ innovation: What is the role of regional institutions?
evidence from Italy. Regional Science Inquiry, 14(2).

Wang, J. H., Dai, X., Wu, Y. H., & Chen, H. L. (2024). Innovation strategies and financial
performance: A resource dependence perspective for fintech management decision-making.
Journal of Organizational Change Management, 37(7).

Wang, Y., & Henning, M. (2025). R&D investments, ownership and local firm growth. Industrial
and Corporate Change, 34(3). doi: 10.1108/JOCM-03-2023-0054

Widodo, B., Lupyanto, R., Sulistiono, B., Harjito, D. A., Hamidin, J., Hapsari, E., Yasin, M., &
Ellinda, C. (2015). Analysis of environmental carrying capacity for the development of
sustainable settlement in Yogyakarta urban area. Procedia Environmental Sciences, 28. doi:
10.1016/j.proenv.2015.07.062

Wijaya, L. I., Zunairoh, Z., Izharuddin, M., & Rianawati, A. (2025). Scope of E-Commerce use,
innovation capability, and performance: Food sector MSMEs in Indonesia. Journal of Open
Innovation: Technology, Market, and Complexity, 11(1). doi: 10.1016/j.joitmc.2024.100459

Wooldridge, J. M. (2013). Introductory econometrics: A modern approach. Pearson: Washington.

Wu, C., Yue, M., Huang, F., & Wu, S. (2024). Foreign ownership and state-owned enterprises’
innovation: The mediating role of host country’s innovation level and the moderating effect of
government  innovation  subsidies.  Sustainability  (Switzerland), 16(1). doi:
10.3390/5u16010405

Xu, J., Liu, Y., & Abdoh, H. (2022). Foreign ownership and productivity. International Review of
Economics and Finance, 80. doi: 10.1016/j.iref.2022.02.079

Yang, K. P., Chiao, Y. C., & Kuo, C. C. (2010). The relationship between R&D investment and firm
profitability under a three-stage sigmoid curve model: Evidence from an emerging economy.
IEEE Transactions on Engineering Management, 57(1). doi: 10.1109/TEM.2009.2023452

Yiu, L. M. D., Lam, H. K. S,, Yeung, A. C. L., & Cheng, T. C. E. (2020). Enhancing the financial
returns of R&D investments through operations management. Production and Operations
Management, 29(7). doi: 10.1111/poms.13186

You, S., Huang, X., Xing, L., Lesperance, M., LeBlanc, C., Moccia, L. P., Mercier, V., Shao, X.,
Pan, Y., & Zhang, X. (2023). Dynamics of fecal coliform bacteria along Canada’s coast. Marine
Pollution Bulletin, 189. doi: 10.1016/j.marpolbul.2023.114712

Yuliyanti, E., & Fadhila, Z. R. (2024). Peningkatan firm value melalui research and development

Ruswan Lapandewa et al (Research and Development (R&D) determination in the Indonesian ....)


https://doi.org/10.14203/STIPM.2024.406
https://doi.org/10.62335/sinergi.v2i9.1700
https://doi.org/10.9744/jak.26.1.29-34
https://doi.org/10.1080/23311975.2023.2247869
https://doi.org/10.14203/STIPM.2020.285
https://doi.org/10.1108/JOCM-03-2023-0054
https://doi.org/10.1016/j.proenv.2015.07.062
https://doi.org/10.1016/j.joitmc.2024.100459
https://doi.org/10.3390/su16010405
https://doi.org/10.1016/j.iref.2022.02.079
https://doi.org/10.1109/TEM.2009.2023452
https://doi.org/10.1111/poms.13186
https://doi.org/10.1016/j.marpolbul.2023.114712

ISSN 2613-9464 Optimum: Jurnal Ekonomi dan Pembangunan 371
Vol. 16, No. 2, September 2026, pp. 350-371

dan intangible asset yang dimediasi oleh company size. Jurnal Riset Ekonomi Dan Bisnis,
16(3). doi: 10.26623/jreb.v16i3.8392

Zaman, M., & Tanewski, G. (2024). R&D investment, innovation, and export performance: An
analysis of SME and large firms. Journal of Small Business Management, 62(6). doi:
10.1080/00472778.2023.2291363

Zhao, S., Fan, X., Shao, D., & Wang, S. (2025). Does supply chain concentration promote or inhibit
corporate R&D investment?. Chinese Management Studies, 19(1). doi: 10.1108/CMS-05-2023-
0205

Ruswan Lapandewa et al (Research and Development (R&D) determination in the Indonesian ....)


https://doi.org/10.26623/jreb.v16i3.8392
https://doi.org/10.1080/00472778.2023.2291363
https://doi.org/10.1108/CMS-05-2023-0205
https://doi.org/10.1108/CMS-05-2023-0205

