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Preface 

The publication before the reader focuses on three important areas of contemporary 
research and practice in business: internationalization, sustainability, and innovative 
approaches. These topics represent key pillars not only of academic research but 
also of business practice in the 21st-century global environment. The selection of 
contributions reflects an effort to provide the reader with a comprehensive view of 
current trends, challenges, and perspectives in business. Individual chapters are based 
on empirical experiences, case studies, and theoretical approaches from different 
geographical regions and cultural contexts. 

The first section of the book, entitled “Internationalization in the Current Business 
Environment”, is devoted to the issue of internationalization and its impact on 
businesses in a dynamic and constantly changing global environment. The chapter 
Internationalization and Firm Performance of Firms in India: The Role of Top Management 
(Do Thuy Huong and Phan Anh Tu) analyzes the role of top management in the 
internationalization of Indian companies and shows the importance of the quality of 
leadership and decision-making processes for long-term competitiveness. The next 
chapter, Global Labor Mobility: Patterns, Drivers, and Implications for Trade, Investment, 
and Business Dynamics (Chujian Shao), examines the patterns and drivers of global labor 
mobility. The author highlights its implications for trade relations, direct investment 
flows, and broader business dynamics. Together, these chapters create a framework 
that allows the reader to understand how internationalization is translated into differ-
ent businesses and markets, and what factors determine the success or failure of this 
process. 

The second section of the book, entitled “Sustainable Business Practices”, focuses 
on the issue of sustainability, which has become a key motif in business and public 
policy. The chapter, Interrelation of Sustainability Indicators and Sustainable Solutions 
in Road Freight Transportation: A Review of Innovative Practices and Implementation 
Challenges (Elena Kaledinova and Ngoc Bao Tran), takes a comprehensive look at 
the connection between sustainability indicators and practical solutions in road 
freight transportation. The authors offer an overview of innovative practices and, at 
the same time, draw attention to the implementation challenges that prevent their 
widespread use. The chapter Sustainable Entrepreneurship in European Petrochemical 
Industry (Mária Barteková) analyzes the possibilities of sustainable entrepreneurship 
in a specific and at the same time environmentally demanding sector of the European 
petrochemical industry. The author emphasizes the need for a balance between 
economic goals and ecological constraints and offers concrete suggestions for linking 
innovation with environmental responsibility. The third chapter of this part is Critical 
Dialogs of 3D Printing Waste Recycling in Circular Fashion (Shahbaj Kabir, Yu Li, and 
Young-A Lee), which brings a perspective on circular fashion and the possibilities 
of recycling waste from 3D printing. The authors point out that technological 
innovations must be accompanied by sustainable strategies in order to contribute to 
long-term development. 



IV

The third part of the publication, “Innovative Approaches to Business”, is dedicated 
to creative and unconventional perspectives on entrepreneurship and research. The 
chapter The Creative Approach in International Business Research (Islamic Context) 
(Naseem Akhter, Shumaila Rafiq, Farida Begum, Arshad Munir, Syed Hamid Farooq 
Bukhari, and Shakir Hussain) brings a new framework for studying international 
business with an emphasis on the Islamic cultural and value context. This approach 
enriches traditional models with a perspective that reflects specific social and 
religious factors. The final chapter, Frontline Employees’ Emotional Displays in Service 
Encounters: A Framework Enabling Design and Further Research (Peter Wunderlich and 
Florian Urmetzer), explores the manifestations of human emotions during musical 
performances. The authors present a framework that can serve as a basis for further 
research in the field of design and interaction between art and audience. 

The presented collection thus combines the topics of internationalization, sustainable 
development, and innovation into a single whole. Each part of the book presents a 
distinct perspective, yet all chapters complement one another, creating a coherent 
picture of how the business environment is evolving and changing today. The reader 
will find inspiration, suggestions for further research, and practical recommendations 
in the book that can be used in academic and business practice. 

We believe that this publication will enrich the discussion on key business issues in a 
globalized world and provide a stimulating perspective on the current challenges and 
opportunities facing businesses, researchers, and policymakers. 

Dr. Maria Bartekova, Ph.D. 
Faculty of Business Management, 

Bratislava University of Economics and Business, 
Bratislava, Slovakia 
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Chapter 1

Internationalization and Firm 
Performance of Firms in India: 
The Role of Top Management
Do Thuy Huong and Phan Anh Tu

Abstract

This study analyzes the relationship between the degree of internationalization 
and firm performance of 380 firms in the manufacturing and service sectors in India, 
considering the moderating effects of top manager characteristics—specifically 
gender and managerial experience. Using Feasible Generalized Least Squares (FGLS) 
regression on panel data from the World Bank Enterprise Surveys, results reveal: (1) 
internationalization negatively impacts firm performance initially due to high entry 
costs, including market unfamiliarity, cultural barriers, and resource constraints; (2) 
top managers’ experience and gender diversity (female leadership) positively moder-
ate this relationship, enhancing performance by fostering innovation, adaptability, 
and strategic responsiveness. The research contributes to internationalization theory 
by extending the Uppsala model and Upper Echelons Theory through the integration 
of managerial characteristics, providing valuable insights for managerial practice and 
policy in developing countries.

Keywords: internationalization, firm performance, top management, gender diversity, 
managerial experience, Uppsala model, Upper Echelons Theory, India

1. �Introduction

In the field of International Business, “Internationalization” is the strategy that
businesses implement to expand their operations overseas to increase revenue. Many 
studies have focused on the relationship between internationalization and firm 
performance; however, the empirical results are inconsistent, showing contradictions 
and even conflicts [1–4]. The relationship between internationalization and firm 
performance has yielded mixed empirical findings [3, 4]. Recent research highlights 
the significance of moderating variables such as top management characteristics in 
clarifying this relationship [5, 6]. Employing the Uppsala model [7, 8] and Upper 
Echelons Theory [9], this study investigates how managerial gender and experience 
moderate the internationalization-performance link in Indian firms.

Since 2007, studies have integrated moderating factors into the model and found 
that these factors can positively or negatively impact the relationship between 
internationalization and business performance [5, 6]. Ignoring these factors can 
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lead to biased predictions, especially when top management characteristics, such 
as age, tenure, international experience, and education [10], strongly influence 
the internationalization process. Top managers with experience and flexibility in 
decision-making help businesses adapt better to the global environment. Moreover, 
the internationalization process is considered an important strategy to help busi-
nesses expand their markets and increase revenue [11], but the empirical results on 
the relationship between internationalization and firm performance remain incon-
sistent. Anderson and McKenzie [12] emphasized that the local economic context 
and top management characteristics are important factors affecting the effectiveness 
of internationalization, especially in developing economies. Recent studies have also 
pointed out the role of moderating factors, such as top management characteristics, 
in clarifying this relationship [6]. Therefore, more research is needed on the role of 
top management characteristics in the context of developing economies to better 
understand how they influence internationalization strategy and firm performance. 
This study aims to answer the question: “Do top management characteristics directly 
influence firm performance through decision-making ability?”

This study will make three main contributions to the theoretical basis of interna-
tionalization: (1) examining the relationship between the degree of internationaliza-
tion and firm performance in Indian firms; (2) using the Uppsala model and Upper 
Echelons Theory to analyze the moderating role of top management characteristics; 
and (3) providing empirical evidence on the impact of internationalization on firm 
performance in the context of developing economies.

2. �Literature review

2.1 Theoretical background

In internationalization research, various theories explain the benefits and costs of 
internationalization and its impact on firm performance. These include Transaction 
Cost Theory, the resource-based view, agency theory, the Uppsala model, behavioral 
theory of the firm, and the eclectic paradigm. This study applies Johanson and Vahlne’s 
Uppsala model, both the original (1977) [7] and revised versions (2017, 2020) [13, 14], 
incorporating Hambrick and Mason’s [9] Upper Echelons Theory for support. This 
approach explains the moderating role of top management team (TMT) individual 
characteristics in the relationship between internationalization and firm performance.

2.2 Uppsala model

In this study, the research model is built upon the 1977 Uppsala model [7] to 
explain the involvement of businesses in the international market. According to this 
model, internationalization is a crucial growth strategy, progressing through four 
stages: (1) no regular export, (2) export through independent representatives, (3) 
establishment of sales branches abroad, and (4) production in foreign markets [7]. 
This stage-wise progression allows firms to gradually build experiential knowledge 
and reduce uncertainty when entering foreign markets. The model emphasizes that 
the knowledge, understanding, and international experience of managers play a 
central role in shaping the pace and scope of internationalization [7].

The 2017 and 2020 revised versions of the model [13, 14] further elaborate on the 
dynamic nature of internationalization by introducing four key elements: capabilities, 
4
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commitment processes, knowledge development, and relational networks. These 
additions reflect the shift toward a network-based view of international expansion in 
uncertain global environments. In such settings, top managers must demonstrate stra-
tegic judgment, adapt value chains, and manage cross-border relationships to secure 
long-term growth [13].

Furthermore, both the original and revised versions of the Uppsala model under-
score the importance of managerial experience in reducing liability of foreignness, 
especially in culturally or institutionally distant markets. However, some scholars 
caution that internationalization may incur high costs and risk for firms lacking suf-
ficient managerial resources or international embeddedness [15].

2.3 Upper echelons

Upper Echelons Theory refers to individuals with high social standing in a busi-
ness, such as the CEO, top managers, or the top management team [16]. These 
individuals have their own cognitive backgrounds and values, and they evaluate busi-
ness situations based on their personal perspectives [17]. This personal perspective 
influences the perception and strategic business decisions of the enterprise [16].

This theory, initiated by Hambrick and Mason [9], emphasizes that a company’s 
strategic decisions reflect the personal characteristics of its managers. Characteristics 
such as gender, experience, and psychological traits of the manager play a crucial role 
in shaping the company’s internationalization strategy. Empirical studies [18] have 
confirmed the significant role of gender and experience in creating substantial dif-
ferences in how businesses respond to internationalization challenges. Additionally, 
Hambrick and Mason’s [9] theory adds that psychological characteristics and the 
top manager’s experience not only influence internationalization strategy but also 
shape how businesses seize opportunities and cope with risks in the global business 
environment.

This study draws from Upper Echelons Theory to emphasize that top manag-
ers’ gender and experience serve as cognitive frames that shape how they interpret 
internationalization risks and opportunities. Female executives often bring relational 
skills and cultural sensitivity, supporting adaptability in diverse global markets [19]. 
Experienced managers, by contrast, leverage accumulated knowledge to mitigate 
uncertainty and reduce liability of foreignness [20].

2.4 Hypothesis development

2.4.1 �The relationship between the degree of internationalization (DOI) and firm 
performance (P) of firms in India

The relationship between internationalization and firm performance is central 
to international business research. Most empirical studies suggest a positive linear 
relationship between internationalization and firm performance; as firms expand 
internationally, their performance tends to improve. However, some studies have also 
found nonlinear patterns, such as U-shaped, inverted U-shaped, S-shaped, W-shaped, 
or mixed relationships. These findings suggest that the benefits of internationaliza-
tion may not be consistent and can vary depending on the stage or extent of a firm’s 
internationalization.

When examining the linear relationship between internationalization and firm 
performance, there’s a perspective suggesting that expanding business operations into 
5



International Business Research – Traditional and Creative Approaches

4

international markets will enhance a company’s performance if it possesses sufficient 
conditions and competitive advantages to overcome the “cost of foreignness.” Firstly, 
businesses can learn and accumulate experience from international markets, helping 
them gain market knowledge and identify risks in subsequent stages [7]. Secondly, 
international expansion also strengthens the company’s position and relationships 
with suppliers and customers [15]. Furthermore, internationalization helps reduce 
operating costs and opens up opportunities to access new markets. Finally, businesses 
can diversify risks by operating in multiple markets, thereby avoiding institutional, 
political, and economic cycle risks [15].

Conversely, the internationalization process also comes with significant costs. 
For example, the legal responsibilities of being a “foreigner” can increase operat-
ing costs if the business is not part of a business network in that market [21]. 
Additionally, transportation costs and the cost of understanding foreign markets 
also increase, especially when the business lacks market knowledge [13]. At the same 
time, according to Contractor et al. [15], international operating costs and cultural 
distances can reduce the operational efficiency of businesses in the early stages of 
internationalization.

H1: Internationalization has a negative impact on the firm’s performance.

2.5 Top manager’s experience

The Uppsala model indicates that the managerial capacity of the leader plays a 
crucial role in promoting business growth in the international market [13, 14]. Upper 
Echelons Theory also suggests that a company’s business results are influenced by the 
personal characteristics of the top manager [9]; internationalization strategy depends 
on the leader’s personal perspective and strategic decisions. Accordingly, numerous 
empirical studies have affirmed the important role of the top manager’s experi-
ence and gender [22] in shaping a company’s internationalization behavior, further 
reinforcing the foundation of Upper Echelons Theory.

The top manager’s accumulated knowledge over the years, developed from practi-
cal experience, becomes an essential factor in responding to the complexity and 
uncertainty of the international market. Specifically, this experience helps minimize 
“psychic distance”—the difference in culture, education, and perspectives between 
the company’s country of origin and the international market [7]. Factors such as lan-
guage differences, cultural disparities, and levels of economic development contrib-
ute to this distance, hindering information flow and increasing risks when businesses 
enter new markets. From internationalization experiences, managers will have more 
motivation and confidence to expand business operations into new markets [23].

Besides the expansion motivation as mentioned, the top manager’s experience also 
has a direct impact on business results in the international market [24]. Hambrick and 
Mason [9] demonstrated that the psychological characteristics of the managers not 
only affect growth but also improve the company’s business results. The manager’s 
experience is considered a strategic resource that businesses can leverage to optimize 
benefits from international activities [25]. According to Sambharya [26], the benefits 
of a manager include the ability to reduce information costs, decrease anxiety, and 
enhance adaptability when a business enters foreign markets.

Furthermore, a manager’s deep understanding of other countries’ cultures and 
business practices enables the company to overcome cultural barriers by adapting 
products and branding strategies to each specific culture. This not only instills confi-
dence in the manager’s management but also contributes to risk reduction and profit 
6
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optimization, thereby enhancing the effectiveness of the company’s international 
business operations. According to Crossland et al. [18], the top manager’s extensive 
experience helps businesses build more effective strategies to navigate challenges in 
international markets.

H2: The relationship between internationalization and firm performance will be 
strengthened when the top manager has many years of experience.

2.6 Top manager’s gender

Some Asian cultures tend to value masculine traits such as strength, power, indepen-
dence, and competitiveness. Therefore, many studies have shown that businesses led by 
men tend to achieve more benefits than those led by women [27]. Typically, businesses 
founded or run by men have more stable financial resources, which is a crucial factor in 
internationalization, as this process requires high costs to build and maintain relation-
ships and consolidate positions in foreign markets [28]. Moreover, male managers often 
face fewer barriers when entering international markets compared to women, creating 
favorable conditions for businesses in internationalization activities [29].

On the other hand, studies also indicate that gender diversity, especially in man-
agement roles, enhances firm performance by bringing diverse perspectives, improv-
ing decision-making processes, and fostering innovation. Concurrently, female 
managers possess the capacity to formulate creative strategic decisions, enhancing 
adaptability within the international environment [9]. In India, where the propor-
tion of women in top management roles is higher than the global average, female 
managers can bring unique perspectives to optimize business strategies in the inter-
national environment, such as better cultural adaptability and relationship-building 
skills, supporting global expansion. Furthermore, the presence of women in top 

Figure 1. 
Conceptual model. Source: Authors’ compilation (2025).
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management roles can also signal a progressive corporate culture that is more open 
to international collaborations and cross-border partnerships, further enhancing the 
benefits of internationalization for firm performance.

H3: The relationship between internationalization and firm performance will be 
strengthened when the top manager is a female.

From the literature review and theoretical basis, the author proposes the research 
model shown in Figure 1.

3. �Methodology

3.1 Data

The analysis uses panel data from the World Bank Enterprise Surveys [30] cover-
ing 380 firms in India, representing both the manufacturing and service sectors. 
This dataset is widely used in international business research due to its standardized 
methodology, firm-level detail, and comparability across countries [31]. It allows 
for robust analysis of management characteristics and performance, particularly in 
emerging markets, and enhances the external validity of findings [5, 10].

3.2 Estimation method

This study employs Feasible Generalized Least Squares (FGLS) regression to 
examine the moderating effects of top management characteristics on the relation-
ship between internationalization and firm performance. FGLS is chosen for its 
efficiency in correcting panel-level heteroscedasticity and autocorrelation, par-
ticularly under the Random Effects Model. The Hausman test indicated REM was 
appropriate (Prob > chi2 = 0.3019), while the Lagrange Multiplier test showed no 
significant heteroscedasticity (Prob > chibar2 = 1.0000). Multicollinearity was also 
not a concern as all VIF values remained below the 10.0 threshold [32]. The model 
specification is as follows:

	 ( ) ( )

0 1 2 3 4

5 6 7 8

9 10 11

expertm gendertm industry _
industry _ firmsize openyear laborregulation
lngdp doiex doige

= β +β +β +β +β
+β +β +β +β
+β +β +β +β

it it it it it

it it it it

it itit it

ROS doi se
ma

	

Where: ROS: dependent variable (firm performance); β0: intercept; β1-β11: esti-
mated coefficients of independent, moderating, and control variables; i: firm num-
ber; t: study period; εit: error term. The full regression results are reported in Table 1.

3.3 Variables and summary statistics

3.3.1 Dependent variable (firm performance) and independent variables

Several methods exist for measuring firm performance. Financial metrics like ROE 
[39], ROA [1], and ROS [40] are commonly used. This study used ROS due to its lower 
susceptibility to inflation and accounting principles, offering a more accurate perfor-
mance reflection [41].
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Numerous studies employ various methods to measure internationalization. FSTS 
(Overseas revenue/Total revenue) is most common [1]. Ruigrok and Wagner [42] 
highlighted this as measuring the core financial aspect of internationalization. The 
FSTS calculation is:

	 ( ) ( )=FSTS Overseas sales / Total sales x 100 % 	

3.3.2 Moderating variable

Top manager’s experience: is measured by the number of years of the top man-
ager’s experience [34].

Top manager’s gender (gendertm): is a dummy variable, getting a value equal to 1 
if the manager is Female and 0 if Male [35].

3.3.3 Control variable

Manufacturing industry: is represented as a dummy variable (1: Manufacturing, 
O: Others) [15].

Construct Measurement Expectation

Dependent variable

Firm performance (ros) Returns on sales [33]

Independent variable

Degree of 
Internationalization (doi)

Overseas revenue over total revenue [33] (+)

Moderating variable

Top manager’s experience 
(expertm)

Measured by the number of years of top manager’s experience 
[34]

(+)

Top manager’s gender 
(gendertm)

Top manager’s gender is a dummy variable, getting value equal to 
1 if the Top manager is Female and 0 if Male [35]

(+)

Control variables

Services industry 
(industry_se)

Dummy variable (1: Services, 0: Others) [15] (+)

Manufacturing industry 
(industry_ma)

Dummy variable (1: Manufacturing, 0: Others) [15] (+)

Firm size (firmsize) The number of employees can be measured by a dummy variable 
with 0 is SMEs (> = 5 to <=99 employees), 1 is large (> = 100 
employees) [36]

(+)

Years in operation 
(openyear)

Year in operation as the number of years since the business has 
been in operation (year) [37]

(+)

Labor regulation 
(laborregulation)

Likert-5 levels: “To what extent, labor regulations are an obstacle 
to business operation.” 0: no obstacles, 4: extreme obstacles [38]

(−)

GDP (lngdp) GDP at purchaser’s prices (World Bank) (+)

Source: Authors’ compilation (2025).

Table 1. 
Explanation of variables in the research model.
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Other services industry: is represented as a dummy variable (1: Manufacturing, O: 
Others) [15].

Firm size: this variable is measured by the number of employees and can be 
measured by a dummy variable with 0 is SMEs (> = 5 to <= 99 employees), 1 is large 
(> = 100 employees) [36].

Years in operation: measured in years since operation began [37].
Labor regulations: 5-point Likert scale (“To what extent are labor regulations an 

obstacle?” 0: No obstacle, 4: Extreme obstacle) [38].
GDP: measured at purchaser’s prices (World Bank).

4. �Result

Table 2 presents descriptive statistics. The average ROS is 30.34%, ranging from − 
660% to 98,166%. The average degree of internationalization is 0.056%, ranging 
from 0–100%. Table 3 presents the correlation matrix between variable pairs. Table 4 
presents the summary of regression results of the REM and FEM models. The moder-
ated regression results with FGLS estimation are shown in Table 5.

The FGLS regression analysis supports all three hypotheses. Internationalization 
negatively affects firm performance (β = −36.66, p < 0.001), confirming H1. 
Managerial experience positively moderates this relationship (β = 1.55, p < 0.001), 
supporting H2. Female leadership also strengthens the internationalization-perfor-
mance link (β = 77.03, p < 0.001), confirming H3.

5. �Discussion

Model 3 in Table 5 includes all variables in the research model. The value of Prob > 
chi2 = 0.0000 indicates the model’s fit with the actual data at a 99% confidence level.

According to Model 3, the relationship between the degree of internationalization 
and firm performance is a negative linear relationship, with the coefficient of the 

Variables Obs. Mean S.D Min Max

Firm performance (ROS) (%) 760 30.340 47.603 −660 98.166

Degree of internationalization (DOI) (%) 760 0.056 0.186 0 100

Top Manager’s experience (expertm) 760 20.369 12.647 1 70

Top Manager’s gender (gendertm) 760 0.049 0.215 0 1

Service industry (industry_se) 760 0.756 0.429 0 1

Manufacturing industry (industry_ma) 760 0.289 0.168 0 1

Firm size (firm size) 760 0.249 0.432 0 1

Years in operation (openyear) 760 30.819 15.432 4 92

Labor regulation (laborregulation) 760 1.005 1.078 0 4

GDP (lngdp) 760 28.6 0.260 28.34 28.86

Source: Authors’ compilation (2025).

Table 2. 
Descriptive statistics of variables in the research model.
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Variables S.D VIF (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

1. ROS (%) 47.603 1

2. DOI (%) 0.186 4.43 −0.0449 ns 1

3. Expertm 12.647 1.40 0.0098ns −0.0257ns 1

4. Gendertm 0.215 1.13 −0.0667ns −0.0096ns 0.0519ns 1

5. Industry_se 0.429 1.40 0.0896* −0.0380ns 0.0741* 0.0143ns 1

6. Industry_ma 0.168 1.24 0.0237ns −0.0185ns 0.0955** −0.0026 ns −0.3044 *** 1

7. Firmsize 0.432 1,13 −0.0624ns 0.1996*** 0.0764* 0.0820* −0.1347*** −0.0812* 1

8. Openyear 15.432 1.27 −0.0033ns −0.0123ns 0.3434*** 0.0387ns 0.0005ns −0.0402 ns 0.1390*** 1

9. Laborregulation 1.078 1.06 −0.0300ns −0.0731* −0.1281*** 0.0102ns −0.0428ns −0.0300ns −0.0198 ns 0.1172** 1

10. Lngdp 0.260 1.50 0.1670*** −0.1331*** 0.2448*** −0.0183ns 0.3649*** 0.1727*** −0.2040*** −0.1549*** −0.1295*** 1

Note: (***) p < 0.001; (**) p < 0.01; (*) p < 0.05; (ns) p > 0.10 (ns = non significance); values in parentheses are standard errors. Source: Authors’ compilation (2025).

Table 3. 
Descriptive statistics and correlation matrix of variables in the model (n = 760).
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Variables Firm performance: ROS

Model 1 Model 2 Model 3

Constant −766.656***(34.297) −831.818***(37.976) −873.023***(41.502)

Control variables

Industry_se 2.423**(0.851) 3.140***(0.865) 3.303***(0.913)

Industry_ma −0.912ns(1.905) 0.739ns(2.145) 1.248ns(2.611)

Firmsize −3.179***(0.644) −2.438***(0.660) −3.016***(0.736)

Openyear 0.881***(0.019) 0.133***(0.023) 0.166***(0.022)

Laborregulation −0.710**(0.245) −0.927**(0.268) −0.696*(0.281)

Lngdp 27.760***(1.208) 30.091***(1.336) 31.577***(1.465)

Main effect

Doi −5.393***(1.297) −36.664***(5.460)

Expertm −0.149***(0.031) −0.266***(0.0341)

Variables Firm performance: ROS

REM FEM

Constant −861.567*** (226.741) −517.616ns(274.851)

Control variables

Industry_se 3.741ns(4.674) 13.407ns(6.967)

Industry_ma 3.464ns(11.269) 9.259ns(16.280)

Firmsize −2.631ns(4.167) −10.161ns(7.901)

Openyear 0.160ns(0.124) 0.187ns(0.219)

Laborregulation −0.689ns(1.622) −4.769*(2.310)

Lngdp 31.204***(7.970) 19.036*(9.667)

Main effect

Doi −51.820**(19.229) −41.413ns(28.051)

Expertm −0.291ns(0.158) −0.189ns(0.226)

Gendertm 18.761*(8.376) −25.767*(12.007)

Interaction terms

Doiex 92.077ns(57.332) 1.666ns(1.257)

Doige 2.298**(0.885) 116.628ns(82.082)

Observations 760 760

Wald chi2 (11) = 39,87 F(11.369) = 3.60

Prob> chi2 = 0.0000 Prob>F = 0.0001

R2 within = 0.0801 R2 within = 0.0969

Note: (***) p < 0.001, (**) p < 0.01, (*) p < 0.05, (ns) p > 0.1 (non significance), values in parentheses are standard 
errors. Source: Authors’ compilation (2025).

Table 4. 
REM and FEM models.
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variable DOI being negative (36.664), thus supporting hypothesis H1. Businesses 
new to international operations often face substantial initial costs in exploring and 
penetrating foreign markets. These costs include investments to adapt products to 
international market requirements, which do not arise if the business operates only 
domestically [7]. Furthermore, in the early stages of internationalization, as busi-
nesses expand into new markets, they face liabilities of foreignness, especially if they 
lack an established business network in that market [21]. Along with that, businesses 
also encounter liabilities of newness when entering the international market, includ-
ing finding human resources, capital, and customers. Additionally, the geographical 
distance between international and domestic markets increases transportation costs 
for businesses [15]. Because business managers often lack knowledge and informa-
tion about foreign markets, they may incur additional costs to learn and adapt to the 
business environment in new countries [13].

Model 3 in Table 5 indicates a positive correlation between the interaction of the 
degree of internationalization and the managerial experience of the leader. With 
the interaction coefficient doiex being positive (1.55) and statistically significant 
(p < 0.001), this result supports the initial expectation and accepts hypothesis H2. 
This implies that the relationship between internationalization and firm performance 
is strengthened when top managers have more managerial experience. Increased years 
of experience often equate to accumulated knowledge and skills, creating momentum 
and a foundation for expanding into international markets [7]. The top manager’s 
experience provides support, helping businesses overcome barriers and challenges 
in the international environment, such as cultural differences, legal regulations, and 
supply chain management complexities. According to Carpenter and Fredrickson 
[43], experienced managers tend to make faster and more effective decisions in 
complex international environments due to their extensive knowledge and ability 
to adapt to various situations. Particularly in the Indian context, where cultural 
and regulatory barriers can be more complex due to significant differences between 
domestic and international markets, managerial experience acts as a “lever” to help 
businesses achieve higher operating efficiency. The study by Elango and Pattnaik [44] 
also emphasizes that the international experience of managers enhances the competi-
tiveness of businesses when expanding into new markets (Figure 2).

In Model 3 of Table 5, the interaction between the level of internationalization 
and the manager’s gender reveals a positive correlation supporting Hypothesis H3 

Variables Firm performance: ROS

Model 1 Model 2 Model 3

Gendertm −12.193***(1.338) −12.434***(1.911)

Interaction terms

Doiex 1.546***(0.238)

Doige 77.032***(19.876)

Observations 760 760 760

Wald chi2 834.08*** 1297.24*** 980.23***

Note: (***) p < 0.001, (**) p < 0.01, (*) p < 0.05, (ns) p > 0.10 (non significance), values in parentheses are standard 
errors. Source: Authors’ compilation (2025).

Table 5. 
Regression model results using the Feasible Generalized Least Squares (FGLS) estimation method.
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(positive interaction coefficient of 77.032 and statistically significant (p < 0.001)). 
This finding suggests that the relationship between the level of internationalization 
and firm performance is strengthened when the business has a female top manager. 
Conversely, when the manager is male, the positive impact of internationalization 
on firm performance tends to decrease. Female managers are often recognized 
for their flexible management skills, empathy, and multidimensional strategic 
thinking—qualities that support businesses in navigating the diverse and complex 
international market. Dezsö and Ross [20] indicate that women in top manage-
ment positions tend to promote organizational innovation through their ability to 
diversify perspectives and foster creativity. In the context of internationalization, 
where businesses face cultural diversity and product adaptation requirements, this 
becomes particularly important. Specifically, research by Post and Byron [19] also 
shows that female managers excel in adapting to different cultural factors, building 
relationships, and managing conflicts. These skills help businesses enhance their 
adaptability in a rapidly changing international environment, thereby improving 
firm performance (Figure 3).

Additionally, the remaining variables in the model also influence firm perfor-
mance (ROS), including: services industry (β = 3.303; p < 0.000), years in operation 
(β = 0.166; p < 0.000), and GDP (β = 31.577; p < 0.000) having a positive impact 
on ROS; top manager’s experience (β = −0.266; p < 0.000), top manager’s gender 
(β = −12.434; p < 0.000), firm size (β = −3.016; p < 0.000), and labor regulation 
(β = −0.696; p < 0.013) having a negative impact on ROS. The remaining variable, 
manufacturing industry, is not statistically significant.

5.1 Research limitations and future research directions

This study has some limitations: (1) it only considers two personal moderat-
ing factors of top manager’s experience and top manager’s gender; influencing the 
relationship between internationalization and firm performance; (2) the sample is 

Figure 2. 
Moderating effect of top manager’s experience on internationalization and firm performance. Source: Authors’ 
compilation (2025).
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limited to a single country (India); and (3) the degree of internationalization and firm 
performance are measured using single indicators.

Based on these limitations, suggestions for future research include: (1) expanding 
the analysis to include other moderating factors such as cultural, geographical, and eco-
nomic distances and the characteristics of board members; (2) broadening the scope to 
multiple countries and analyzing different stages of international market entry; and (3) 
employing multidimensional measurement methods to provide a more comprehensive 
understanding of the relationship between internationalization and firm performance.

5.2 Implications

5.2.1 Theoretical implications

This research contributes to the Uppsala model and the Upper Echelons Theory by 
illustrating how top managers’ attributes influence the relationship between interna-
tionalization and firm performance, especially in developing economies.

The Uppsala model [7, 8] posits that firms internationalize incrementally through 
experiential knowledge acquisition, mitigating risks tied to foreign market entry. 
This study expands the model by showing how top managers’ experience and gender 
can affect this process. Managerial experience enhances firms’ ability to navigate 
international markets by expediting learning, bridging information gaps, and facili-
tating more effective strategic decision-making. This challenges the traditional view 
of internationalization as an exclusively organizational process and underscores 
the critical role of individual decision-makers. Furthermore, female top managers 
can positively influence firm performance during internationalization due to their 

Figure 3. 
Moderating effect of top manager’s gender on internationalization and firm performance. Source: Authors’ 
compilation (2025).
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cross-cultural management adaptability and relationship-building skills. This sug-
gests that the Uppsala model should integrate individual managerial competencies 
with firm-level learning to better assess the speed and success of internationalization.

This study supports the Upper Echelons Theory [9] by demonstrating that top 
managers’ characteristics significantly impact strategic decisions and firm perfor-
mance during internationalization. Experienced managers can mitigate the liabilities 
of foreignness using their knowledge, networks, and foresight, leading to more 
effective strategies. This aligns with the Upper Echelons perspective that managerial 
cognition and experience shape organizational outcomes, especially in uncertain 
environments. Furthermore, leadership gender diversity improves internationaliza-
tion outcomes, as female top managers often exhibit greater flexibility, stronger cross-
cultural competencies, and superior relationship management—crucial for success in 
foreign markets. This contributes to the discussion on executive diversity, suggesting 
that gender-diverse leadership teams may achieve better performance globally.

5.3 Practical implications

For management and policy, this study offers key insights into how firms in develop-
ing economies can improve internationalization strategies by leveraging top managers’ 
characteristics. Firms should not rely exclusively on the sequential approach of the tradi-
tional Uppsala model but should also account for managerial experience and leadership 
diversity. Investing in leadership development that enhances international exposure and 
cross-cultural competencies can significantly improve firms’ ability to operate abroad. 
Prioritizing gender diversity in executive roles is also beneficial, as female managers 
demonstrate strategic advantages in international business. Policymakers should support 
firms with targeted training and resources that facilitate knowledge acquisition and lead-
ership development for managers in early internationalization stages. These measures 
will help firms overcome initial obstacles and optimize global market performance.

5.4 Recommendations

This study presents key managerial implications for boards and policymakers in 
developing economies. First, boards should prioritize recruiting experienced female 
managers, as female participation in top management not only improves adaptability 
but also benefits internationalization, contributing to enhanced performance in the 
global competitive landscape. Simultaneously, businesses should develop phased 
internationalization strategies. Initially, firms face high costs and risks, potentially 
hindering performance, but once established internationally, the benefits of interna-
tionalization increase significantly, improving performance in later stages. Finally, 
managers must recognize the role of personal characteristics, such as management 
experience, in shaping internationalization strategies. To support these objectives, 
training programs for female managers and policies supporting small and medium-
sized enterprises during initial internationalization should be prioritized, fostering 
sustainable and effective development in the international environment.

6. �Conclusion

This study employs Feasible Generalized Least Squares (FGLS) regression analysis 
to identify factors influencing the relationship between internationalization and firm 
16
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performance in a developing economy, with India as the focus. Results indicate a neg-
ative linear relationship, with the top manager’s experience and the fact that the top 
manager is female positively moderating this relationship. Specifically, Hypothesis H1 
is supported, consistent with Transaction Cost Theory [15], which emphasizes that 
high initial internationalization costs can reduce firm performance. Furthermore, 
Hypothesis H2 is supported, indicating that the top manager’s experience possesses a 
greater understanding of international markets, reducing information costs and risks 
[18]. This contrasts with Phan Anh Tu et al. [45] but aligns with Tu and Thanh [46], 
which examined top management characteristics in a transitional economy, and with 
Hsu et al. [10], which focused on CEO experience. Finally, Hypothesis H3 is sup-
ported, suggesting female managers enhance firm performance through innovative 
thinking and flexible management, particularly during internationalization [9]. This 
aligns with Tu and Thanh [46]. Therefore, understanding performance differences in 
internationalizing firms, especially in developing economies, requires considering top 
management characteristics.

The study also analyzes control variables and factors directly influencing opera-
tional effectiveness. The variables services industry, years in operation, and GDP 
show a positive correlation with firm performance, while the top manager’s experi-
ence, the top manager’s gender, firm size, labor regulation, and degree of interna-
tionalization exhibit an inverse relationship. Notably, the manufacturing industry 
variable lacks statistical significance but is included in the model due to its contextual 
importance in business.

This study extends internationalization theory by integrating the top management 
team’s individual moderating factors. By combining the Uppsala theory [7, 13, 14] and 
Upper Echelons Theory [9], the study provides a comprehensive theoretical framework 
to explain how top manager characteristics influence internationalization strategy.

© 2025 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
17

mailto:thuyhuongctu@gmail.com
http://creativecommons.org/licenses/by/4.0


International Business Research – Traditional and Creative Approaches

16

References

[1] Geringer JM, Tallman S, Olsen DM. 
Product and international diversification 
among Japanese multinational firms. 
Strategic Management Journal. 
2000;21(1):51-80. DOI: 10.1002/
(SICI)1097-0266(200001)21:1<51::AID-
SMJ77>3.0.CO;2-K

[2] Gomes L, Ramaswamy K. An 
empirical examination of the form of the 
relationship between multinationality 
and performance. Journal of 
International Business Studies. 
1999;30(1):173-187. DOI: 10.1057/
palgrave.jibs.8490065

[3] Grant RM. Multinationality 
and performance among British 
manufacturing companies. Journal 
of International Business Studies. 
1987;18(3):79-89. DOI: 10.1057/palgrave.
jibs.8490413

[4] Lu JW, Beamish PW. International 
diversification and firm performance: 
The S-curve hypothesis. Academy of 
Management Journal. 2004;47(4):598-
609. DOI: 10.5465/20159604

[5] Cuervo-Cazurra A, Ciravegna L, 
Melgarejo M, Lopez L. Home country 
uncertainty and the internationalization-
performance relationship: Building 
an uncertainty management 
capability. Journal of World Business. 
2018;53(2):209-221. DOI: 10.1016/j.
jwb.2017.11.002

[6] Pangarkar N. Internationalization and 
performance of small-and medium-sized 
enterprises. Journal of World Business. 
2008;43(4):475-485. DOI: 10.1016/j.
jwb.2007.11.009

[7] Johanson J, Vahlne JE. The 
internationalization process of the firm-a 
model of knowledge development and 

increasing foreign market commitments. 
Journal of International Business Studies. 
1977;8:23-32. DOI: 10.1057/palgrave.
jibs.8490676

[8] Johanson J, Vahlne JE. The 
internationalization process of 
the firm—A model of knowledge 
development and increasing foreign 
market commitments. In: International 
Business. Routledge; 2017. pp. 145-154

[9] Hambrick DC, Mason PA. Upper 
echelons: The organization as a reflection 
of its top managers. Academy of 
Management Review. 1984;9:193-206. 
DOI: 10.5465/amr.1984.4277628

[10] Hsu WT, Chen HL, Cheng CY. 
Internationalization and firm 
performance of SMEs: The moderating 
effects of CEO attributes. Journal of 
World Business. 2013;48(1):1-12. 
DOI: 10.1016/j.jwb.2012.06.001

[11] Kindleberger CP. Measuring 
equilibrium in the balance of payments. 
Journal of Political Economy. 
1969;77(6):873-891

[12] Anderson SJ, McKenzie D. Improving 
business practices and the boundary of the 
entrepreneur: A randomized experiment 
comparing training, consulting, 
insourcing, and outsourcing. Journal of 
Political Economy. 2022;130(1):157-209. 
DOI: 10.1086/717044

[13] Vahlne JE, Johanson J. From 
internationalization to evolution: The 
Uppsala model at 40 years. Journal 
of International Business Studies. 
2017;48(9):1087-1102. DOI: 10.1057/
s41267-017-0107-7

[14] Vahlne JE, Johanson J. The Uppsala 
model: Networks and micro-foundations. 

18



Internationalization and Firm Performance of Firms in India: The Role of Top Management
DOI: http://dx.doi.org/10.5772/intechopen.1011012

17

Journal of International Business 
Studies. 2020;51(1):4-10. DOI: 10.1057/
s41267-019-00277-x

[15] Contractor FJ, Kumar V, Kundu SK. 
Nature of the relationship between 
international expansion and 
performance: The case of emerging 
market firms. Journal of World Business. 
2007;42(4):401-417. DOI: 10.1016/j.
jwb.2007.06.003

[16] Hambrick DC. Upper echelons 
theory: An update. Academy of 
Management Review. 2007;32(2):334-
343. DOI: 10.5465/amr.2007.24345254

[17] Finkelstein S, Hambrick DC, 
Cannella AA. Strategic Leadership: 
Theory and Research on Executives, Top 
Management Teams, and Boards. USA: 
Oxford University Press; 2009

[18] Crossland C, Zyung J, Hiller NJ, 
Hambrick DC. CEO career variety: 
Effects on firm-level strategic and social 
novelty. Academy of Management 
Journal. 2014;57(3):652-674. 
DOI: 10.5465/amj.2012.0469

[19] Post C, Byron K. Women on boards 
and firm financial performance: A 
meta-analysis. Academy of Management 
Journal. 2015;58(5):1546-1571. 
DOI: 10.5465/amj.2013.0319

[20] Dezsö CL, Ross DG. Does female 
representation in top management 
improve firm performance? A panel data 
investigation. Strategic Management 
Journal. 2012;33(9):1072-1089. 
DOI: 10.1002/smj.1955

[21] Johanson J, Vahlne JE. The Uppsala 
internationalization process model 
revisited: From liability of foreignness 
to liability of outsidership. Journal 
of International Business Studies. 
2009;40(9):1411-1431. DOI: 10.1057/
jibs.2009.24

[22] Ho SS, Li AY, Tam K, Zhang F. 
CEO gender, ethical leadership, and 
accounting conservatism. Journal of 
Business Ethics. 2015;127:351-370. 
DOI: 10.1007/s10551-013-2044-0

[23] Tihanyi L, Ellstrand AE, Daily CM, 
Dalton DR. Composition of the top 
management team and firm international 
diversification. Journal of Management 
(Thousand Oaks, California, USA: Sage 
Publications). 2000;26(6):1157-1177. 
DOI: 10.1177/014920630002600605

[24] Athanassiou N, Nigh D. 
Internationalization, tacit knowledge 
and the top management teams of MNCs. 
Journal of International Business Studies. 
2000;31:471-487. DOI: 10.1057/palgrave.
jibs.8490917

[25] Hofer CW, Schendel D. Strategy 
Formulation: Analytical Concepts. St. 
Paul: West Publishing Corporation. 
Minnesota; 1978. p. 219

[26] Sambharya RB. Foreign experience 
of top management teams and 
international diversification strategies 
of US multinational corporations. 
Strategic Management Journal. 
1996;17(9):739-746. DOI: 10.1002/
(SICI)1097-0266(199611)17:9<739::AID-
SMJ846>3.0.CO;2-K

[27] Fairlie RW, Robb AM. Gender 
differences in business performance: 
Envidence from the characteristics of 
business owners survey. Small Business 
Economics. 2009;33(4):375-395. 
DOI: 10.1007/s11187-009-9207-5

[28] Williams DA. Gender and the 
internationalization of smes. Allied 
Academies International Conference. 
Academy for Studies in International 
Business. Proceedings. 2012;12(2):21-
25. Available from: https://www.
proquest.com/scholarly-journals/
gender-internationalization-smes/
docview/1272323622/se-2

19

https://www.proquest.com/scholarly-journals/gender-internationalization-smes/docview/1272323622/se-2
https://www.proquest.com/scholarly-journals/gender-internationalization-smes/docview/1272323622/se-2
https://www.proquest.com/scholarly-journals/gender-internationalization-smes/docview/1272323622/se-2
https://www.proquest.com/scholarly-journals/gender-internationalization-smes/docview/1272323622/se-2


International Business Research – Traditional and Creative Approaches

18

[29] Brush CG, Manolova TS. Women, 
age, and money: International 
entrepreneurship theory in the work 
of Candida G. Brush. In: Handbook 
of Research on International 
Entrepreneurship. Cheltenham, op. 
cit: Edward Elgar; 2004. pp. 41-57. 
DOI: 10.4337/9781845420512

[30] World Bank. World Bank Enterprise 
Surveys. Washington, D.C.: World Bank; 
2014 & 2022. Available from: https://
www.enterprisesurveys.org/

[31] World Bank. Enterprise Surveys: 
Data and Methodology. Washington, 
D.C., USA: The World Bank; 2023. 
Available from: https://www.
enterprisesurveys.org/

[32] Hair JF Jr, Black WC, Babin BJ, 
Anderson RE. Multivariate data analysis. 
In: Multivariate Data Analysis. 
2010. pp. 785-785

[33] Xiao SS, Jeong I, Moon JJ, Chung CC, 
Chung J. Internationalization and 
performance of firms in China: 
Moderating effects of governance 
structure and the degree of centralized 
control. Journal of International 
Management. 2013;19(2):118-137. 
DOI: 10.1016/j.intman.2012.12.003

[34] Johanson J, Vahlne JE. The 
mechanism of internationalisation. 
International Marketing Review. 
1990;7(4):11-24. DOI: 10.1108/ 
02651339010137414

[35] Bathula H. Board Characteristics and 
Firm Performance: Evidence from New 
Zealand [PhD Dissertation]. Auckland, 
New Zealand: Auckland University of 
Technology; 2008

[36] Cerrato D, Piva M. The 
internationalization of small and 
medium-sized enterprises: The effect 
of family management, human capital 

and foreign ownership. Journal 
of Management & Governance. 
2012;16:617-644. DOI: 10.1007/
s10997-010-9166-x

[37] Fort TC, Haltiwanger J, Jarmin RS, 
Miranda J. How firms respond to business 
cycles: The role of firm age and firm size. 
IMF Economic Review. 2013;61(3):520-
559. DOI: 10.1057/imfer.2013.15

[38] Baykal NA, Gunes E. Effectiveness 
of SMEs in Turkish economy and 
agricultural industry sector. International 
Journal of Management and Enterprise 
Development. 2004;1(4):359-374. 
DOI: 10.1504/IJMED.2004.004639

[39] Thomas DE, Eden L. What is 
the shape of the multinationality-
performance relationship? Multinational 
Business Review. 2004;12(1):89-110. 
DOI: 10.1108/1525383X200400005

[40] Contractor FJ, Kundu SK, Hsu CC. 
A three-stage theory of international 
expansion: The link between 
multinationality and performance in the 
service sector. Journal of International 
Business Studies. 2003;34(1):5-18. 
DOI: 10.1057/palgrave.jibs.8400003

[41] Tu P, Huong D, Triet P. The moderating 
effects of managers’ experience and 
gender on internationalization and firm 
performance of manufacturing enterprises 
in Turkey. Accounting. 2020;6(7):1209-
1216. DOI: 10.5267/j.ac.2020.9.006

[42] Ruigrok W, Wagner H. 
Internationalization and performance: 
An organizational learning perspective. 
MIR: Management International Review. 
2003;43(1):63-83. Available from: 
https://www.jstor.org/stable/40835634

[43] Carpenter MA, Fredrickson JW. 
Top management teams, global strategic 
posture, and the moderating role of 
uncertainty. Academy of Management 

20

https://www.enterprisesurveys.org/
https://www.enterprisesurveys.org/
https://www.enterprisesurveys.org/
https://www.enterprisesurveys.org/
https://www.jstor.org/stable/40835634


Internationalization and Firm Performance of Firms in India: The Role of Top Management
DOI: http://dx.doi.org/10.5772/intechopen.1011012

19

Journal. 2001;44(3):533-545. 
DOI: 10.5465/3069368

[44] Elango B, Pattnaik C. Building 
capabilities for international operations 
through networks: A study of Indian 
firms. Journal of International Business 
Studies. 2007;38:541-555. DOI: 10.1057/
palgrave.jibs.8400280

[45] Phan Anh T, Van Song N, Van Tien D, 
Van Ha T, Tiep NC, Thang DQ, et al. 
The moderating effects of the manager’s 
characteristics and financial obstacles 
on internationalization and firm 
performance in Poland. PalArch’s Journal 
of Archaeology of Egypt/Egyptology. 
2021;18(4):4063-4081. Available from: 
https://archives.palarch.nl/index.php/
jae/article/view/6975

[46] Tu P, Thanh T. Business barriers 
and degree of internationalization of 
manufacturing companies in Peru. 
Accounting. 2020;6(6):931-936. 
DOI: 10.5267/j.ac.2020.8.004

21

https://archives.palarch.nl/index.php/jae/article/view/6975
https://archives.palarch.nl/index.php/jae/article/view/6975




Chapter 2

Global Labor Mobility: Patterns, 
Drivers, and Implications for 
Trade, Investment, and Business 
Dynamics 
Chujian Shao 

Abstract 

As the world is becoming more economically and socially integrated, international 
labor migration plays an increasingly important role in shaping international business. 
This chapter examines the drivers, patterns, and economic implications of global labor 
mobility, highlighting how economic globalization, demographic shifts, and education 
systems jointly shape cross-border labor flows. It also investigates the economic impact 
of migration through remittances, trade, and foreign direct investment. High-skilled 
immigration is fueled by the global competition for talent in innovation-intensive 
industries, whereas low-skilled immigration is primarily driven by shortages in sectors 
such as construction, agriculture, and caregiving. Both low- and high-skilled immigrants 
play essential roles in increasing productivity, fostering economic development, and 
contributing to global trade and international business dynamism. Special attention is 
given to the United States, one of the world’s largest migrant-receiving economies. 
Immigrant labor in the United States not only addresses labor shortage, but also helps 
drive multinational enterprise activity, sectoral competitiveness, and innovation. To 
strengthen the empirical foundation of these insights, the chapter includes a causal 
analysis of the relationship between immigration and trade with two different Bartik 
instruments. The main results imply that immigration does indeed help drive trade, 
highlighting how labor migration plays a key role in supporting international business 
and deeper economic ties between countries. 

Keywords: international migration, demographic trends, remittance, global trade, 
foreign direct investment, multinational business 

1. Introduction 

Over the past few decades, there has been a significant increase in global migration, 
which is a reflection of the intricate relationships between policy frameworks, demo-
graphic pressures, economic opportunities, and geopolitical forces. International labor 
mobility is still primarily driven by economic factors, such as the desire for better jobs and 
higher salaries, but social, educational, and family-related factors also have a big impact
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on how migration flows are shaped. These dynamics have been made even more intense 
by growing globalization, which connects human mobility to larger flows of capital, 
goods, and knowledge. Therefore, migration now includes temporary labor mobility, 
educational exchanges, and skill-based talent flows in addition to permanent relocations. 
They are essential in addressing the demands of the labor market, promoting innovation, 
assisting aging populations, and easing international trade and investment. Understanding 
these diverse drivers is essential for analyzing the evolving patterns of global labor distri-
bution and their implications for both sending and receiving countries. 

International Business Research – Traditional and Creative Approaches

This chapter is divided into six main sections. Section 2 explores the drivers, pat-
terns, and economic implications of global labor mobility. It begins by documenting 
long-run trends in international migration, emphasizing how economic globalization, 
demographic shifts, and education systems jointly influence labor flows. With an 
emphasis on both high- and low-skilled migrants. Section 3 examines how immigration 
helps offset labor shortages and sustain productivity in aging high-income countries. In 
Section 4, the emphasis is shifting to labor market pressures in low-income nations, 
emphasizing how informality and youth unemployment fuel emigration and increase 
reliance on remittances. Section 5 reviews how immigration interacts with trade and 
foreign direct investment (FDI), highlighting the role of migrant networks in lowering 
transaction costs and enhancing global connectivity. Section 6 examines the intersection 
of immigrant labor and multinational enterprise (MNE) activity across US industries, 
showing how both immigration and global business operations shape sectoral dynamics 
and contribute to economic performance. To strengthen the empirical foundation of 
these insights, Section 7 tests the causal relationship between immigration and trade 
using instrumental variable (IV) techniques. By employing alternative Bartik instru-
ments and panel regression models, this section investigates whether immigration caus-
ally facilitates trade, thereby providing empirical evidence on how labor migration 
shapes global economic integration. This exercise complements existing empirical 
research on trade and immigration by applying Bartik instruments. 

Overall, the main objective of this chapter is to illustrate that global labor mobility 
not only promotes productivity through both low- and high-skilled migration and 
relieves demographic pressures in aging high-income countries. In addition, it 
addresses persistent employment gaps in low-income countries, maintains household 
welfare through remittances, facilitates trade and foreign direct investment through 
migrant networks, and strengthens sectoral competitiveness through immigrant 
entrepre neurship and integration into multinational enterprise activity. The addition 
of causal analysis further reinforces the role of migration as a driver of global eco-
nomic connectivity and growth. 

2. Drivers and trends of cross-border labor mobility 

Economic drivers are the most powerful forces shaping global migration 
patterns. Workers migrate across countries for better employment opportunities, higher 
wages, and improved living standards. Particularly, economic globalization fosters labor 
mobility along trade and investment corridors, linking the movement of goods, capital, 
and people. Social and demographic drivers also play an important role in shaping migra-
tion decisions. Family reunification remains one of the primary legal channels for perma-
nent migration in many destination countries. Another significant pull factor is education, 
as students migrate to pursue professional training and higher education, frequently 
entering the local labor market after graduation.
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Table 1 shows that the number of international migrants increased significantly 
over the last three decades, with the total number of international migrants increasing 
from 153.9 million in 1990 to 304 million by mid-2024. This growth reflects deeper 
global integration, labor market imbalances, conflict-driven displacement, and 
increased legal migration pathways. The two regions with the biggest absolute 
increases were Europe and Asia. Europe hosted 94.1 million migrants, closely followed 
by Asia at 92.2 million. The Americas and Africa also experienced steady growth, 
though at different scales. 

The United States remained the top global destination for international migrants, 
consistently hosting the largest absolute number of migrants, rising from 23 million in 
1990 to over 52 million in 2024, though its share of the world’s migrant population 
declined slightly from 15.1% to 17.2%, reflecting broader global migration growth (see 
Figure 1). Meanwhile, the absolute number and global share of migrants increased 
significantly in Germany, Saudi Arabia, the United Kingdom, and Canada; Saudi 
Arabia and the United Kingdom experienced particularly strong growth as a result of 
labor migration and asylum flows, respectively. While France and Canada maintained 
a relatively stable global share, Spain saw the most dramatic increase, with its migrant 
stock more than tenfold increasing between 1990 and 2024, particularly in the 2000s. 
These countries exhibit a combination of economic attractiveness, historical ties, and 
policy openness. Europe’s sharp rise is driven by intra-EU mobility and asylum 
inflows. Overall, the data shows how economic, demographic, and geopolitical factors 
have increasingly influenced global migration, increasing its scope and geographic 
reach. 

Within the broader landscape of international migration, student mobility has 
become an increasingly important channel of global talent flows. With roughly 1.1 
million and 621.6 thousand students sent overseas, respectively, China and India were 
the two biggest countries from which international tertiary students were sent in 
2022. Germany, Vietnam, and Uzbekistan are other noteworthy countries of origin. 
On the destination side, the United States had just over 1 million international stu-
dents, followed by the United Kingdom (675 k), Germany (403.5 k), and Australia 
(382 k). Russia and Canada also received substantial numbers of international stu-
dents, each hosting over 330,000. These findings highlight the English-speaking

Year Global Africa Americas Asia Europe 

1990 153.9 16.2 34.8 46.7 51.5 

1995 163.2 16.7 40.1 44.8 56.5 

2000 174.6 15.4 46.9 47.6 59.2 

2005 192.8 16.6 52.8 51.6 65.8 

2010 221.0 17.8 59.3 64.3 72.5 

2015 250.0 22.7 65.1 78.3 75.7 

2020 275.3 25.3 73.1 84.7 83.0 

2024 (mid-year) 304.0 29.2 78.7 92.2 94.1 

Source: United Nations, Department of Economic and Social Affairs, Population Division (2024). International 
Migration Stock. 

Table 1. 
Total number of international migrants at 1990 – mid-year 2024 (millions).

325



nations’ continued dominance as educational destinations, but they also show the 
expansion of educational ties between nations like Germany and Russia. The trends 
reflect broader patterns in global talent mobility, education policy, and international 
economic integration.
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Figure 1. 
Share of the world’s migrant population by selected country. Source: United Nations, Department of Economic and 
Social Affairs, Population Division (2024). International Migration Stock. 

These migration trends underscore the changing character of global human capital 
mobility, with implications for workforce development, innovation ecosystems, and 
global competitiveness, whether through labor flows or educational pathways. 

3. Demographic aging, productivity, and the role of immigration 
in high-income countries 

An aging population results in a shrinking workforce and a higher old-age depen-
dency ratio, which slows economic growth by reducing the size of the labor force. 
Furthermore, a decrease in overall labor productivity may result from older workers 
retiring or switching to less physically demanding positions. The top five nations in 
terms of the age dependency ratio are advanced economies, including Monaco, Japan, 
Finland, Portugal, and Italy. Concerns over the long-term labor supply and economic 
productivity are becoming more prevalent. Significantly higher age dependency ratios 
are seen in the Euro area and high-income nations generally (33% and 30%, respec-
tively), indicating that the developed world’s population is aging. Since the global 
average and low- and middle-income countries continue to be relatively low, these 
nations continue to enjoy the “demographic dividend,” which is the advantage of 
having more working-age people than dependents (Figure 2).
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Figure 2. 
Age dependency ratio, old (% of working-age population) 2023. Source: World Bank, World Development 
Indicators. 

Recent literature highlights that demographic shifts, particularly population aging, 
account for a significant share of cross-country differences in productivity growth. 
Feyrer [1] finds that a larger share of the population in the 40–49 age cohort is 
positively associated with higher productivity, emphasizing the importance of prime-
age workers in driving economic performance. According to Maestas et al. [2], a 10% 
increase in the proportion of people aged 60 and over lowers per capita GDP in the 
United States by 5.5%, with slower employment growth accounting for one-third of 
the decline and lower productivity accounting for the other two-thirds. 

Labor migration has become an increasingly vital mechanism for supporting both 
labor supply and productivity. Since they are usually younger workers, migrants can 
support economic growth and help restock the labor force. In high-income countries, 
immigrants play essential roles across a wide range of sectors, including healthcare, 
construction, agriculture, infrastructure, and technology, which are critical to the 
functioning of aging economies. High-skilled migrants contribute to cutting-edge 
fields like engineering and information technology, while low-skilled migrants fre-
quently support labor-intensive jobs in construction and agriculture. 

A growing body of literature highlights the significant role of skilled migrants in 
entrepreneurship, innovation and productivity growth in knowledge-intensive indus-
tries. Some studies show that skilled immigrants are more likely than natives to start 
businesses, particularly in high-tech and knowledge-intensive sectors [3, 4]. They are 
overrepresented among high-growth and venture-backed startups in innovation hubs, 
where their impact is particularly noticeable [5]. An increase in the immigrant college 
graduates’ population share results in higher patents per capita in the United States, as 
shown in Ref. [6]. Hunt [7] also uses US survey data to show that immigrants who 
entered on high-skill or student visas outperform natives in productivity-enhancing 
activities, such as wages, patenting, publishing, and entrepreneurship, largely due to 
differences in education and field of study. These results imply that skilled migration 
boosts economic dynamism through business creation, innovation, and job growth in 
addition to meeting labor market demands. 

Though low-skilled immigrants may have lower individual productivity levels, 
their presence enables labor specialization, cost reduction, and sectoral efficiency, 
which together contribute to higher aggregate productivity and economic output.
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For instance, Peri and Sparber [8] demonstrate how immigration can result in task 
specialization, where migrants perform complementary tasks and natives transition to 
higher-skilled roles, improving overall efficiency. Hence, low-skilled immigrants sup-
port aging societies’ infrastructure, agricultural, and service sectors by addressing 
critical labor shortages and boosting overall macroeconomic productivity.
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Research on how low-skilled immigration affects wages in host nations is still 
crucial. Early work by Borjas [9] finds that an influx of low-skilled immigrants tends 
to reduce wages for native workers with similar skills, especially those without a high 
school diploma. However, subsequent research provides a more nuanced view. 
Ottaviano and Peri [10] argue that immigrants often complement native labor by 
performing different tasks or working in different sectors, resulting in minimal or 
even positive wage effects for most natives. Card [11] similarly finds limited evidence 
that immigration depresses native wages, emphasizing the adaptability of labor mar-
kets through capital deepening and job reallocation. In addition, Dustmann et al. [12] 
show that the wage impacts vary across the distribution, with small negative effects at 
the lowest 20th percentile and positive effects at the top. Overall, the literature 
suggests that though localized short-term wage pressures may exist for low-skilled 
natives, the aggregate impact on wages is modest and mitigated by more significant 
economic adjustments. 

With a declining labor force and slower productivity growth, demographic aging 
poses an increasing threat to developed economies. As the old-age dependency ratio 
rises, sustaining economic output increasingly depends on labor market adaptation. 
Labor migration makes a substantial contribution to expanding the working labor 
force. Low-skilled migrants fill essential roles in labor-intensive sectors, while high-
skilled migrants drive innovation, entrepreneurship, and productivity in knowledge-
based industries. Low-skilled immigrants typically do not have a major detrimental 
effect on the labor market in high-income nations and only slightly affect native 
wages. Hence, migration flows not only address demographic imbalances but also 
enhance labor productivity and long-term growth potential. 

4. Labor market pressures and remittance dynamics in low-income 
countries 

According to the publication of the International Labor Organization’s Global 
Employment Trends for Youth, only 20% of young adults (ages 25–29) in low-income 
countries hold secure paid jobs, with the majority working in informal or precarious 
employment. This trend has hardly changed since 2000. Though 76% of young adults 
in high-income countries have secure jobs, up to one-quarter of young workers in 
some regions are affected by the growing global youth temporary labor rate. There is 
still a lot of pressure on the youth labor markets in the Arab States and Africa. In 
North Africa and the Arab States, youth unemployment exceeds one-third, and 
employment rates are very low, particularly for young women. In sub-Saharan Africa, 
most young adults remain in insecure, low-paid, or agricultural work; this trend has 
not changed since the early 2000s. By 2050, more than 72.6 million young people are 
anticipated to join the workforce, making the creation of good jobs a crucial issue for 
both the local and international communities. 

These persistent labor market pressures have contributed to an increase in emi-
gration from low-income countries. In turn, remittances from migrant workers are 
becoming an increasingly important source of household income, helping to support
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economic development in their home countries. For example, Adams and Page [13] 
estimate that a 10% increase in per capita remittances results in a 1.6% decrease in the 
number of people living in poverty, demonstrating a strong correlation between 
remittances and poverty reduction. According to Combes and Ebeke [14], remittances 
also play a crucial role in providing insurance by mitigating the effects of a range of 
external and economic shocks, including financial crises, fiscal volatility, and natural 
disasters. They also significantly reduce household consumption instability in devel-
oping nations. Similarly, Yang [15] highlights the role of remittances as informal 
insurance mechanisms by using exchange rate shocks that impact Filipino migrants to 
demonstrate how they increase investments in durable goods and education. How-
ever, Chami and Jahjah [16] point out that remittances may primarily fund consump-
tion rather than profit-driven capital flows, limiting their contribution to long-term 
growth. Overall, the literature emphasizes remittances as important stabilizers for 
migrant-sending households, with positive short-run welfare effects but mixed evi-
dence regarding long-term developmental impacts. 
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Over the past two decades, global remittance inflows have grown substantially, 
rising from $188 billion in 2003 to over $822 billion in 2023, as shown in Table 2. 
Middle-income nations, led by the Philippines, Mexico, and India, now receive the 
majority of international remittances, and the growth in remittance flows has been 
particularly noticeable in these nations. In absolute terms, India remains the top 
recipient, with inflows surpassing $119 billion in 2023. On the other hand, low-income 
countries still account for a small share of global remittance volumes, reflecting 
structural barriers to international labor mobility. As a share of GDP, remittances 
remain critically important for low-income and migrant-sending countries. For 
example, in 2023, remittances comprised 8.9% of GDP in the Philippines, 3.7% in 
Mexico, and 3.4% in India. In addition, several small and low-income economies, such 
as Tajikistan, Nepal, Honduras, Nicaragua, and Samoa, are among the most 
remittance-dependent countries in the world. Remittances in these countries surpass 
25–35% of their GDP, underscoring their critical function in maintaining macroeco-
nomic stability and household income. Remittances are far more economically signif-
icant for poorer, smaller economies, where they serve as a financial lifeline, even

Country/group Remittances received (USD billions) Percent of GDP (%) 

2003 2013 2023 2003 2013 2023 

World 188 528 823 0.5 0.7 0.8 

Middle income 115 361 607 1.9 1.5 1.6 

High income 69 156 196 0.2 0.3 0.3 

India 21 70 120 3.5 3.8 3.4 

Mexico 17 24 66 2.2 1.8 3.7 

Philippines 10 27 39 11.8 9.4 8.9 

France 12 27 37 0.7 1.0 1.2 

China 5 18 29 0.3 0.2 0.2 

Low income 4 10 20 4.0 2.7 3.2 

Source: World Bank, Personal Remittances data. Extracted from the World Development Indicators database. 

Table 2. 
Personal remittances received and percent of GDP, 2003–2023.
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though middle-income countries account for the majority of remittances in absolute 
dollar terms. Global remittance flows are concentrated in major emerging economies, 
but they have the greatest developmental impact in low-income, remittance-
dependent nations.
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In short, growing labor market pressures in low-income countries and demo-
graphic aging in high-income countries are intensifying global labor imbalances, 
making international labor migration not only likely but increasingly necessary. High 
youth unemployment, pervasive informality, and limited access to decent work in 
low-income countries serve as powerful push factors driving labor outflows. Simulta-
neously, aging populations, labor shortages, and sector-specific demand in high-
income countries act as strong pull factors. Remittances are crucial in this regard, 
acting as a stabilizing factor for economies beset by enduring employment disparities 
and underdevelopment as well as a financial lifeline for households in migrant-
sending countries. 

5. Immigration, trade openness, and offshoring 

Early empirical studies by Head and Ries [17] and Gould [18] show that immigra-
tion increases bilateral trade flows by creating ethnic ties that lower transaction costs. 
As shown by Rauch and Trindade [19] and Casella and Rauch [20], this trade-creating 
effect is particularly strong in differentiated goods, which emphasizes that group ties 
increase aggregate trade and income. More recent studies broaden this framework by 
providing evidence from a variety of national contexts, demonstrating the robustness 
of the immigration-trade nexus across different institutional and economic settings. 
Hatzigeorgiou [21] finds that immigration in Sweden has a positive effect on trade 
flows. Bandyopadhyay et al. [22] and Iranzo and Peri [23] highlight the role of 
immigrant networks in facilitating exports, especially in light of Eastern-Western 
European integration. Ottaviano et al. [24] conducted a firm-level analysis in the 
United Kingdom and found that labor force diversity improves service trade perfor-
mance, indicating that immigrant presence is associated with productivity gains. 
Gandal et al. [25] demonstrate how immigration influences labor market adjustments 
in Israel by interacting with trade and technology. Complementing this evidence, Peri 
and Requena-Silvente [26] find that immigration to Spain boosts both imports and 
exports, especially in sectors that depend on relationship-based transactions. Overall, 
these studies highlight how immigration consistently improves trade through labor 
market complementarities, network formation, and information diffusion in a variety 
of national contexts. Table 3 presents a summary of the empirical literature exploring 
the linkages between international trade and immigration, highlighting country-
specific studies, methodological approaches, and key findings. 

Beyond trade, immigration also plays an important role in shaping foreign direct 
investment flows. According to Beata et al. [31], migrant networks strengthen bilat-
eral FDI by mitigating informational barriers and improving institutional familiarity. 
It has been demonstrated that liberal immigration policies increase productivity and 
global competitiveness, while restrictive immigration laws restrict innovation and 
hiring flexibility in multinational enterprises [7, 32]. Furthermore, Kugler and 
Rapoport [33] suggest that migration and capital flows may be complements or sub-
stitutes depending on relative labor costs and market structures. Another related 
research by Dustmann et al. [34] explores the impact of labor migration on global 
value chains, indicating that firms may substitute migration with offshoring or adjust

830



supply chain strategies in response to labor constraints. Therefore, immigration plays 
an important economic role both as a source of labor and as a channel for strengthen-
ing cross-border integration through trade and foreign investment. 

Global Labor Mobility: Patterns, Drivers, and Implications for Trade, Investment,…
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Study Country/ 
context 

Method Main findings 

[18] The United 
States 

Panel regression with 
country-pair fixed effects 

A 10% increase in immigrants increases exports by 
0.2–0.4%; stronger effect for differentiated goods. 

[17] Canada Gravity model with 
immigrant stock 

A 10% increase in immigrants leads to 1% increase in 
exports and 3% in imports. 

[27] Canada Panel regression by 
province 

A 10% rise in immigrants increases exports by 1% and 
imports by 1.5%. Stronger effects in provinces with 
higher immigrant diversity. 

[19] Global 
(Ethnic 
Chinese) 

Cross-country regression 
with ethnic network 
proxies 

Ethnic Chinese networks increase trade in 
differentiated goods by over 60%. 

[20] Global Model with group-based 
trust metrics 

Market ties and group affiliations increase 
international trade in trust-intensive sectors. 

[25] Israel Interaction model with 
technology and labor data 

Immigration affects labor market adjustment via trade 
and technology linkages. 

[28] The United 
States 

State-level gravity model Immigration’s trade effect is stronger when migrants 
are geographically close to their host countries. 

[29] The United 
States 

Bilateral gravity model Immigrants raise both imports and exports with a 
stronger effect on differentiated goods. 

[22] The United 
States 

Gravity model with 
ethnic networks 

Immigrant communities enhance US exports to origin 
countries. 

[23] Eastern and 
Western 
Europe 

Theoretical and empirical 
model 

Migrant networks enhance trade between East and 
West Europe post-integration. 

[24] The United 
Kingdom 
(firms) 

Firm-level fixed effects 
regression 

A 10% increase in bilateral immigrant share reduces 
intermediate service imports by 1–2%. 

[21] Sweden Gravity model with 
controls 

10% increase in immigrant stock boosts exports by 7% 
and imports by 9%. 

[26] Spain Firm- and province-level 
gravity models 

Immigration significantly boosts trade in 
differentiated products. 

[30] The United 
States 

Gravity model with 
occupational data 

Immigration increases US trade; the effect varies by 
immigrant occupation. 

Table 3. 
Empirical studies on immigration and trade. 

Whereas most studies examine the impact of immigration on trade or FDI sepa-
rately, a smaller but growing body of research explores the interlinked dynamics of all 
three channels. Specifically, migrant networks can simultaneously promote interna-
tional trade and FDI by reducing information frictions, fostering trust, and transmit-
ting knowledge across borders. Javorcik et al. [31] illustrate that migrant communities 
not only facilitate trade but also boost bilateral FDI flows from OECD to developing 
countries, particularly in contexts with weak formal institutions. Kugler and Rapoport 
[33] also develop a theoretical framework to show that immigration, trade, and FDI
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are interdependent. In some cases, migration and FDI act as complements, especially 
when firms invest abroad to access migrant-linked markets. Similarly, Flisi and Murat 
[35] find that both immigrant and emigrant networks in the European Union enhance 
trade and FDI flows, suggesting the presence of “network externalities” that jointly 
support cross-border economic integration. Hence, it is crucial to examine immigra-
tion, trade, and foreign direct investment as interdependent elements of global eco-
nomic connectivity rather than as distinct phenomena.

International Business Research – Traditional and Creative Approaches

6. Immigrant labor and multinational enterprise activity across US 
industries 

As the world economy becomes increasingly integrated into the global supply 
chain, understanding how immigrant labor interacts with multinational enterprise 
(MNE) activity is essential for evaluating the dynamics of labor demand, productiv-
ity, and innovation. The literature examining the relationship between labor migra-
tion and international business emphasizes how multinational corporations both 
influence and react to cross-border labor mobility. A core focus is their role in facili-
tating skilled migration through intra-firm transfers, global talent recruitment, and 
visa sponsorship [3]. These high-skilled migrants often drive innovation, enable 
knowledge transfer, and support the expansion of firms into global markets. 

Moreover, immigrants make a significant contribution to international business 
dynamism. They have a disproportionately high likelihood of starting globally focused 
businesses, especially in high-tech industries [4, 5]. Meanwhile, skilled migrants are 
frequently hired by multinational corporations to take advantage of their familiarity 
with domestic markets. By using their transnational networks to lessen informational 
and cultural barriers, migrants, particularly those in managerial or technical positions, 
also play a crucial role in promoting trade and FDI [31, 36]. In this way, both MNEs 
and immigrant workers serve as powerful agents of globalization, reinforcing one 
another’s roles in linking host and origin economies. 

Given the United States’ role as the world’s largest destination for both foreign 
direct investment and skilled immigrants, examining the industry-level distribution of 
MNE activity offers valuable insight into how global labor and capital flows intersect 
in a key advanced economy. Figure 3 presents the industry-level breakdown of MNE 
activity in the United States, showing each sector’s share of total MNE affiliates, net 
income, value added, and employment. Despite representing just under 30% of affil-
iates, manufacturing stands out as the most significant sector, accounting for nearly 
40% of MNE value added and employment. Professional and scientific services and 
retail trade also contribute notably to MNE employment, reflecting labor demand 
across both high- and lower-skilled occupations. In contrast, the finance and mining 
sectors generate disproportionately high income and value added relative to their 
smaller workforce shares, which indicates that they have a high capital intensity. 
Nearly half of all MNE net income comes from the “other industries” category, which 
probably includes high-margin industries like utilities and real estate. These patterns 
align closely with the distribution of immigrant workers in the United States, who are 
primarily found in labor-intensive MNE sectors like manufacturing, retail, and pro-
fessional services. This highlights their vital role in sustaining the productivity and 
competitiveness of foreign-owned firms operating in the United States.

Complementing the patterns of MNE activity, the distribution of foreign-born 
workers across US industries provides additional insight into the sectors most reliant
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on immigrant labor and the skill composition of the workforce supporting globally 
engaged firms. Figure 4 highlights the significant role of foreign-born workers across 
major US industries in 2023, with the highest concentrations found in educational 
services, healthcare, and social assistance, followed by professional, scientific, and 
management services. These two sectors account for nearly 40% of all immigrant 
employment. Other key sectors include manufacturing, construction, retail trade, and
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Figure 3. 
Distribution of MNEs activity by industry, share of total MNEs in the United States, 2022. Source: Bureau of 
Economic Analysis. Activities of US Affiliates of Foreign Multinational Enterprises, 2023. 

Figure 4. 
Foreign-born population by industry in 2023, %. Source: US Census Bureau, US Department of Commerce. 
“Selected Characteristics of the Native and Foreign-Born Populations.” American Community Survey, ACS 1-Year 
Estimates Subject Tables,Table S0501.
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accommodation and food services, all of which are labor-intensive and traditionally 
reliant on immigrant workers.
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There is a noticeable overlap in industries with high foreign-born employment and 
MNE presence when compared to the distribution of MNE activity in the United 
States, especially in manufacturing, professional and scientific services, and retail 
trade. For example, manufacturing makes up the largest portion of both MNE value 
added and immigrant employment, highlighting the industry’s dual dependence on 
migrant labor and global capital. Professional services also play a major role in skilled 
migrant employment and MNE productivity. However, sectors like healthcare and 
social assistance, which have the largest share of foreign-born workforce, are less 
represented in MNE activity, because they are more domestically oriented. Con-
versely, finance and insurance, which are capital-intensive and central to MNE 
profits, employ relatively few immigrants. This illustrates a divergence between cap-
ital flows and labor composition. These patterns show how MNE presence and immi-
gration shape industry dynamics in both overlapping and distinct ways. 

7. The causal impact of immigration on bilateral trade flows 

In this section, I utilize a panel dataset of immigration and trade with 116 countries 
from 2004 to 2018 as used in Ref. [37]. Immigration in this exercise is measured by the 
foreign-born population in the United States, and data are from the US Census Bureau’s 
American Community Survey (ACS) 1-Year Estimates Public Use Microdata Sample. 
According to the gravity model, control variables include GDP and population figures for 
both the United States and the countries of origin, as well as the geographic distance 
between the United States and each origin country. These variables are obtained from the 
gravity database compiled by the Research and Expertise on theWorld Economy (CEPII). 
Bilateral trade data, including exports and imports between the United States and each 
origin country, are collected from the United Nations Comtrade Database (UN-WITS). 

To estimate the causal impact of immigration on US trade with origin countries, I 
first use a fixed effect panel OLS: 

log Tradeit β log Immit X' 
itθ δi δt εit (1)

where 

• log Immit(  )  denotes immigration from origin country i to the United States in 
year t.

• Tradeit is either US exports to country i, or US imports from country i. 

• Xit is a vector of control variables, such as the GDP and population. 

• θ is the corresponding coefficient vector for Xit .

• δi and δt are country and year fixed effects, respectively. 

• εit is the error term. 

Using panel OLS with country and year fixed effects, we find that immigration 
from the origin country i to the United States significantly increases both imports and
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exports between the United States and that country. As shown in Table 4, the esti-
mated elasticity of imports with respect to immigration is 1.10, implying that a 1% 
increase in immigration is associated with a 1.10% increase in US imports from that 
country. Similarly, for exports, the elasticity is 0.65, indicating a 0.65% increase in US 
exports for every 1% rise in immigration. These results suggest a strong positive trade-
immigration linkage. 
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Import regression Export regression 

Dependent Var log Import log Export 

log Immit 1:096 ∗  ∗ ∗ (0.114) 0:649 ∗  ∗  ∗ (0.085)

log GDP,US 0:121 (0.103) 0:245 ∗  ∗  (0.076)

log Population, US 0:461 (0.346) 0:271 (0.253) 

Observations 1694 1699 

Adj. R2 0.9836 0.9849 

Within R2 0.4091 0.3937 

Notes: Clustered standard errors in parentheses. 
Origin-country GDP and population were excluded due to collinearity with country fixed effects. 
Significance: ∗  ∗  ∗ p<0:01, ∗  ∗ p<0:05, ∗ p<0:1.

Table 4. 
Panel OLS estimates of the impact of immigration on trade. 

While the panel OLS results reveal a strong positive association between immigra-
tion and bilateral trade, this approach may be subject to endogeneity concerns. Thus, I 
also employ a two-stage least squares (2SLS) strategy using a Bartik (shift-share) 
instrument to strengthen causal interpretation. In the first stage, immigration from 
country i to the United States in year t is regressed on a Bartik instrument. The Bartik 
instrument is constructed by scaling the base-year immigrant stock from country i by 
the national growth in total US immigration. It isolates plausibly exogenous variation 
in immigration driven by national-level immigration shocks and historical settlement 
patterns, so it helps address endogeneity concerns. The second stage estimates the 
effect of predicted immigration on US bilateral trade with country i. Both regressions 
include country and year fixed effects and control for origin-country characteristics to 
ensure robust identification of the causal effect. 

First stage: Predict immigration 

Immigrationit λ Bartikit X' 
itθ δi δt uit (2)

Second stage: Impact on trade 

Tradeit β ^Immigrationit X' 
itγ δi δt ε it (3)

where 

• i indexes origin countries and t indexes years. 

• Immigrationit is the observed number of immigrants from country i to the United 
States in year t.
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• Bartikit is the predicted immigration from country i using the shift-share 
instrument. 

• I ^mmigration is the fitted value from the first stage. 

• Tradeit is either US exports to country i, or US imports from country i. 

• Xit is a vector of control variables. 

• δi and δt are country and year fixed effects. 

• uit and εit are error terms. 

• All variables are log-transformed in the regression specification. 

Using two alternative Bartik constructions serves as a robustness check, allowing 
me to assess the sensitivity and consistency of the results across different instrumental 
variable strategies. The two versions of the Bartik instrument to predict immigration 
from each origin country to the United States. The first is the growth-based Bartik, 
which combines each country’s initial immigrant share in 2004 with the annual 
growth in immigration from all other countries. This approach captures how global 
immigration shocks, excluding the country of interest, influence its immigration to 
the United States. The second is the level-based Bartik, which instead combines the 
same initial immigrant share with the total level of immigration from other countries 
in each year, not just the change. Both instruments aim to isolate exogenous variation 
in immigration from each country. 

7.1 Growth-based Bartik instrument 

Let Immi,2004 denote the number of immigrants from origin country i in the United 
States in the year 2004. The share of immigrants from origin i is computed as: 

ImmSharei,2004 = 
Immi,2004 

iImmi,2004 
(4)

Let Immi,t denote the total immigrant inflow from origin i to the United States in 
year t. The annual change in immigrant inflow from country j is: 

ΔImmj,t Immj,t Immj,t 1: (5) 

Next, define the national-level change in immigrant inflows excluding origin i as: 

ΔImm-i,t = 
X 

j/=i 

ΔImmj,t : (6)

The Bartik instrument for origin country i in year t is constructed by interacting 
the immigrant stock from i in 2004 with the aggregate immigration shock from all 
other countries: 

Bartikgrowth 
it ImmSharei,2004 ΔImm i,t
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7.2 Level-based Bartik instrument 

Let Immi,2004 denote the number of immigrants from origin country i residing in 
the United States in 2004. The share of immigrants from origin i is given by: 

ImmSharei,2004 = 
Immi,2004 

iImmi,2004 
:

Let Immi,t denote the immigration inflow from origin i to the United States in year 
t, and Immt the total immigration inflow to the United States in year t. Then immi-
gration from all other origins is: 

Imm i,t Immt Immi,t: 

The level-based Bartik instrument for origin i in year t is constructed as: 

Bartiklevel it ImmSharei,2004 Imm i,t: 

In the first stage, both the growth-based and level-based Bartik yield a statistically 
significant coefficient on the instrument, according to Tables 5 and 6. The negative 
sign indicates that growth in immigration from other countries is negatively corre-
lated with immigration from i, possibly due to substitution effects or competition in 
migrant inflows. In the second stage, both instruments indicate a positive and statis-
tically significant effect of immigration on trade. For imports, the estimated elasticity 
using the growth-based Bartik instrument is 1.07, while the level-based Bartik yields a 
comparable estimate of 1.16. This implies that a 1% increase in immigration from 
country i to the United States is associated with approximately a 1.07% increase in US 
imports from that country under the growth-based specification, and a 1.16% increase 
under the level-based specification. For exports, the estimated elasticities are 0.51 and 
0.66, respectively, indicating that immigration also has a positive and economically 
meaningful effect on US exports to origin countries. 

First stage Second stage: import Second stage: export 

Dependent Var log Imm log Import log Export 

log Bartikgrowth 0:280 ∗  ∗  (0.106)

log Immit — 1:073 ∗  ∗ (0.384) 0:508 ∗  ∗  (0.165)

log GDP,US 0:464 ∗  ∗  ∗ (0.102) 0:163 (0.239) 0:338 ∗  ∗  (0.110)

log Population, US 0:688 ∗ (0.328) 0:631 (0.575) 0:203 (0.418) 

Observations 1243 1243 1243 

Adj. R2 0.9879 0.9737 0.9862 

Within R2 0.0920 0.0275 0.1377 

Notes: Clustered standard errors in parentheses. 
GDP and population for country i are excluded because they are absorbed by country fixed effects. 
Significance: ∗  ∗  ∗ p<0:01, ∗  ∗ p<0:05, ∗ p<0:1.

Table 5. 
IV regression results using growth-based Bartik instrument.
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First stage Second stage: import Second stage: export 

Dependent Var log Imm log Import log Export 

log Bartiklevel 13:89 ∗ (6.95) 

log Immit — 1:164 ∗ (0.565) 0:661 ∗ (0.282) 

log GDP,US 0:386 ∗  ∗ ∗ (0.109) 0:151 (0.330) 0:241: (0.143) 

log Population, US 0:616: (0.324) 0:413 (0.653) 0:268 (0.412) 

Observations 1694 1694 1694 

Adj. R2 0.9866 0.9733 0.9850 

Within R2 0.1024 0.0372 0.1292 

Notes: Clustered standard errors in parentheses. 
GDP and population for country i are excluded because they are absorbed by country fixed effects. 
Significance: ∗  ∗  ∗ p<0:01, ∗  ∗ p<0:05, ∗ p<0:1, : p<0:1.

Table 6. 
IV regression results using level-based log Bartik instrument. 

These findings imply that immigration enhances bilateral trade, especially by 
promoting US imports to origin countries. Moreover, the similarity of the trade elas-
ticities estimated using both the growth-based and level-based Bartik instruments— 
with import elasticities of 1.07 and 1.16, respectively—suggests that the results are 
robust to alternative instrument constructions. This consistency across two distinct

log(Import) log(Export) 

Growth-based Bartik instrument 

Observations 1243 1243 

log Immit 1:123 ∗  ∗ ∗ (0.094) 0:420 ∗ (0.233) 

First-stage F-stat 6.59 6.59 

Wu-Hausman p-value 0.933 0.406 

Adj. R2 (second stage) 0.9827 0.9900 

Within R2 0.3613 0.3756 

Level-based Bartik instrument 

Observations 1694 1694 

log Immit 1:081 ∗  ∗  ∗ (0.055) 0:798 ∗  ∗  ∗ (0.136)

First-stage F-stat 81.8 81.8 

Wu-Hausman p-value 0.985 0.181 

Adj. R2 (second stage) 0.9834 0.9905 

Within R2 0.4023 0.4501 

Notes: Clustered standard errors in parentheses. Significance: ∗  ∗  ∗ p<0:01, ∗  ∗ p<0:05, ∗ p<0:1. 
The Wu-Hausman test evaluates the endogeneity of immigration. First-stage F-stat >10 indicates a strong instrument.

Table 7. 
IV estimates of immigration’s effect on trade: growth-based vs. level-based Bartik.
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identification strategies reinforces the credibility of the findings and indicates that the 
observed positive impact of immigration on trade is not driven by a particular speci-
fication of the instrumental variable, but rather reflects a stable and economically 
meaningful relationship.
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Given that the first-stage F-statistic for the two-stage IV estimation using the 
Bartik instrument was below the conventional threshold of 10, I proceed with the one-
step IV estimation. This approach estimates both stages simultaneously within a single 
regression framework, allowing for correctly adjusted standard errors and enabling 
formal tests of instrument strength and endogeneity, such as the first-stage F-test and 
the Wu-Hausman test. According to Table 7, using the level-based Bartik instrument, 
the estimated elasticity of imports with respect to immigration is 1.08, indicating that 
a 1% increase in immigration from country i leads to a 1.08% increase in US imports 
from that country. For exports, the immigration elasticity is estimated at 0.80, also 
statistically significant at the 1% level, suggesting that immigration significantly pro-
motes US exports to origin countries. In addition, the level-based Bartik shows strong 
first-stage relevance (F = 81:8), while the growth-based Bartik is a weak instrument 
(F = 6:6< 10). Though immigration has a positive and significant effect on both 
imports and exports, estimates are more precise and robust with the level-based 
instrument. Moreover, Wu-Hausman tests suggest no significant endogeneity in 
immigration (p-values >0.1), but IV is still preferred for causal interpretation.

8. Conclusion 

Economic globalization, changing demographics, and the expansion of legal and 
educational pathways have all contributed to the growth in both the scale and com-
plexity of global labor mobility. The number of international migrants has nearly 
doubled since 1990, with Europe and Asia leading the increase in absolute terms. The 
United States remains the largest single destination, but other countries, including 
Germany, Saudi Arabia, and the United Kingdom, have also experienced significant 
migrant inflows. 

In addition to addressing labor shortages, immigrants increasingly contribute as 
entrepreneurs and business founders, particularly in high-growth, innovation-driven 
sectors. Their overrepresentation among startups and venture-backed firms under-
scores their role in driving job creation, technological advancement, and economic 
dynamism. At the same time, international student migration has become a crucial 
means of human capital transfer, particularly from countries like China and India to 
leading education destinations in the United States, the United Kingdom, and Austra-
lia. These trends show that migration is becoming more important for maintaining 
economic competitiveness, balancing demographics, and strengthening global con-
nections. 

To support these broader insights with data, the chapter also provides new empir-
ical evidence on the causal relationship between immigration and trade. Using instru-
mental variable techniques based on alternative Bartik instruments, the analysis 
shows that immigration significantly increases both imports and exports between the 
United States and migrants’ origin countries.

These findings have some important takeaways for policy. Immigration should not 
just be seen as a way to fill labor gaps or manage borders, but it is also a powerful tool 
for driving economic growth and boosting global trade. By making it easier for both 
low- and high-skilled workers to move across borders, countries can improve their
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international competitiveness, support innovation, and strengthen trade ties with the 
rest of the world. Policies that attract and retain immigrant talent, such as more 
efficient visa processes, support for immigrant entrepreneurs, and clearer pathways 
from education to employment, can have big payoffs. They help grow the economy, 
increase productivity, and make countries more connected and competitive in the 
global market. 

International Business Research – Traditional and Creative Approaches

Future research should explore the long-term impacts of immigration on trade and 
investment, particularly at the firm and sectoral levels, to better understand how 
migrant labor shapes global business over time. There is also a need to examine policy 
shocks and natural experiments to more precisely identify causal effects. Additionally, 
as the global economy becomes increasingly digital, future work should examine how 
digitalization, remote work, and the rise of AI-driven technologies are reshaping labor 
mobility, trade in services, and cross-border economic activity. AI has the potential to 
both complement and substitute for migrant labor, especially in sectors like 
manufacturing and customer service, while also creating new opportunities for high-
skilled migration in fields such as data science and AI development. These shifts may 
alter the scale, direction, and nature of global labor mobility, raising new questions 
about the role of labor migration in economic integration. 

Conflict of interest 

The authors declare no conflict of interest. 

Additional information 

JEL Classification: F22, J16, J11, F24, F15, F16, F23. 

Author details 

Chujian Shao 
Independent Researcher, Seattle, WA, USA 

*Address all correspondence to: shaocs22@gmail.com 

© 2025 TheAuthor(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative CommonsAttribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in anymedium, provided 
the originalwork is properly cited.

1840

mailto:shaocs22@gmail.com
http://creativecommons.org/licenses/by/4.0


Global Labor Mobility: Patterns, Drivers, and Implications for Trade, Investment,…
DOI: http://dx.doi.org/10.5772/intechopen.1012422

References 

[1] Feyrer J. Demographics and 
productivity. The Review of Economics 
and Statistics. 2007;89(1):100-109 

[2] Maestas N, Mullen KJ, Powell D. The 
effect of population aging on economic 
growth, the labor force, and 
productivity. American Economic 
Journal: Macroeconomics. 2023;15(2): 
306-332 

[3] Kerr SP, Kerr WR, Lincoln WF. 
Skilled immigration and the employment 
structures of US firms. Journal of Labor 
Economics. 2015;33(S1):S147-S186 

[4] Kerr SP, Kerr W. Immigrant 
entrepreneurship in America: Evidence 
from the survey of business owners 2007 
& 2012. Research Policy. 2020;49(3): 
103918 

[5] Azoulay P, Jones BF, Daniel Kim J, 
Miranda J. Immigration and 
entrepreneurship in the United States. 
American Economic Review: Insights. 
2022;40(1):71-88 

[6] Hunt J, Gauthier-Loiselle M. How 
much does immigration boost 
innovation? American Economic Journal: 
Macroeconomics. 2010;2(2):31-56 

[7] Hunt J. Which immigrants are most 
innovative and entrepreneurial? 
Distinctions by entry visa. Journal of 
Labor Economics. 2011;29(3):417-457 

[8] Peri G, Sparber C. Task 
specialization, immigration, and wages. 
American Economic Journal: Applied 
Economics. 2009;1(3):135-169 

[9] Borjas GJ. The labor demand curve is 
downward sloping: Reexamining the 
impact of immigration on the labor 
market. The Quarterly Journal of 
Economics. 2003;118(4):1335-1374 

19

[10] Ottaviano GIP, Peri G. Rethinking 
the effect of immigration on wages. 
Journal of the European Economic 
Association. 2012;10(1):152-197 

[11] Card D. Is the new immigration 
really so bad? The Economic Journal. 
2005;115(507):F300-F323 

[12] Dustmann C, Frattini T, Preston IP. 
The effect of immigration along the 
distribution of wages. Review of 
Economic Studies. 2013;80(1):145-173 

[13] Adams RH Jr, Page J. Do 
international migration and remittances 
reduce poverty in developing countries? 
World Development. 2005;33(10):1645-
1669 

[14] Combes J-L, Ebeke C. Remittances 
and household consumption instability 
in developing countries. World 
Development. 2011;39(7):1076-1089 

[15] Yang D. International migration, 
remittances and household investment: 
Evidence from Philippine migrants’ 
exchange rate shocks. The Economic 
Journal. 2008;118 (528):591-630

[16] Chami RCF, Jahjah S. Are immigrant 
remittance flows a source of capital for 
development? IMF Staff Papers. 2005;52 
(1):55-81 

[17] Head K, Ries J. Immigration and 
trade creation: Econometric evidence 
from Canada. Canadian Journal of 
Economics. 1998;31(1):47-62 

[18] Gould DM. Immigrant links to the 
home country: Empirical implications 
for US bilateral trade flows. The Review 
of Economics and Statistics. 1994;76(2): 
302-316 

[19] Rauch JE, Trindade V. Ethnic 
Chinese networks in international trade.

41



Review of Economics and Statistics. proximity. Review of Economics and 

International Business Research – Traditional and Creative Approaches

2002;84(1):116-130 

[20] Casella A, Rauch JE. Anonymous 
market and group ties in international 
trade. Journal of International 
Economics. 2002;58(1):19-47 

[21] Hatzigeorgiou A. Does immigration 
stimulate foreign trade? Evidence from 
Sweden. Journal of Economic 
Integration. 2010;25(2):376-402 

[22] Bandyopadhyay S, Coughlin CC, 
Wall HJ. Ethnic networks and US 
exports. Review of International 
Economics. 2008;16(1):199-213 

[23] Iranzo S, Peri G. Migration and 
trade: Theory with an application to the 
Eastern–Western European integration. 
Journal of International Economics. 
2009;79(1):1-19 

[24] Ottaviano GIP, Peri G, Wright GC. 
Immigration, trade and productivity in 
services: Evidence from UK firms. 
Journal of International Economics. 
2018;112(1):88-108 

[25] Gandal N, Hanson GH, Slaughter MJ. 
Technology, trade, and adjustment to 
immigration in Israel. European 
Economic Review. 2004;48(2):403-428 

[26] Peri G, Requena-Silvente F. The 
trade creation effect of immigrants: 
Evidence from the remarkable case of 
Spain. Canadian Journal of Economics/ 
Revue canadienne d’économique. 2010; 
43(4):1433-1459 

[27] Wagner D, Head K, Ries J. 
Immigration and the trade of provinces. 
Scottish Journal of Political Economy. 
2002;49(5):507-525 

[28] Herander MG, Saavedra LA. Exports 
and the structure of immigrant-based 
networks: The role of geographic 

20

Statistics. 2005;87(2):323-335 

[29] White R. Immigrant-trade links, 
transplanted home bias and network 
effects. Applied Economics. 2007;39(7): 
839-852 

[30] Mundra K. Immigration and Trade 
Creation for the U.S.: The Role of 
Immigrant Occupation. IZA Discussion 
Papers 7073. Institute of Labor 
Economics (IZA); 2012 

[31] Javorcik BS, Özden Ç, Spatareanu M, 
Neagu C. Migrant networks and foreign 
direct investment. Journal of Development 
Economics. 2011;94(2):231-241 

[32] Bound J, Braga B, Golden JM, 
Khanna G. Recruitment of foreigners in 
the market for computer scientists in the 
United States. Journal of Labor 
Economics. 2015;33(S1):S187-S223 

[33] Kugler M, Rapoport H. International 
labor and capital flows: Complements or 
substitutes? Economics Letters. 2007;94 
(2):155-162 

[34] Dustmann C, Glitz A, Vogel T. 
Employment, wages, and the economic 
cycle: Differences between immigrants 
and natives. European Economic 
Review. 2010;54(1):1-17 

[35] Flisi S, Murat M. The hub continent. 
Immigrant networks, emigrant diasporas 
and FDI. The Journal of Socio-
Economics. 2011;40(6):796-805 

[36] Docquier F, Lodigiani E. Skilled 
migration and business networks. Open 
Economies Review. 2010;21:565-588 

[37] Shao C. International trade, 
immigration and macroeconomic 
dynamics. In:Working Paper 4807929. 
SSRN (Social Science Research Network); 
2025. DOI: 10.2139/ssrn.4807929

42



43 

Section 2 

Sustainable Business Practices 





1

Chapter 3

Interrelation of Sustainability 
Indicators and Sustainable Solutions 
in Road Freight Transportation: A 
Review of Innovative Practices and 
Implementation Challenges
Elena Kaledinova and Ngoc Bao Tran

Abstract

The transition to sustainable road freight transportation is a complex process, 
whereas comprehensive knowledge about sustainability indicators (SIs), corresponding 
solutions and recommendations, and challenges in implementing SIs becomes crucial. 
The research and review articles were selected using the semi-systematic literature 
review method and then analysed considering their relevance to the topic of this study. 
The authors created an overview of SIs and corresponding sustainable solutions catego-
rised by sustainability domains, discussed the sustainability improvement cycle (SIC) 
and challenges in implementing SIs, and outlined future research directions focusing 
on the practical application of SIs in road freight transportation. This research is vital to 
understanding the interrelations of SIs and sustainable solutions and their importance 
for the company sustainability improvement cycle.

Keywords: road freight transportation, sustainability indicators, transportation 
sustainability, sustainable solutions in transportation, sustainability improvement 
cycle, semi-systematic review

1. �Introduction

The review highlights sustainability indicators and sustainable solutions described
in academic articles to enhance the sustainable transformation of road freight 
transportation companies. Transitioning to sustainable transportation is crucial for 
reducing greenhouse gas emissions (GHGs) and achieving other sustainability goals. 
Although numerous SIs and sustainable innovative practices are already described 
in academic articles, substantial barriers remain, particularly in implementing and 
using SIs at companies. The research aims to provide stakeholders in the road freight 
transportation sector, such as policymakers, decision-makers, and scholars, with 
overviews of sustainable solutions related to specific SIs and challenges in imple-
menting SIs. The authors discuss the company sustainability improvement cycle 
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emphasising the relevance of SIs and sustainable solutions to this cycle, and provide 
an example of how to apply this cycle at a company (the Review section).

Sustainability is an integral concept encompassing the relationships between 
economic activities, society, and ecology. The United Nations (UN) formulated 
the sustainable development goals (SDGs) to address urgent global environmental, 
political, and economic challenges facing our world [1]. The ‘Climate Action’ goal 
aims to mitigate human-induced climate change. According to the United Nations 
[2], the transportation sector still relies on fossil fuels, contributing to a quarter of 
global greenhouse gas emissions. These emissions are expected to rise, exacerbat-
ing climate change that involves rising temperatures, melting ice and snow, ocean 
acidification, extreme weather events, changes in ecosystems, etc. There is a need to 
incorporate strategies for preventing climate change directly into economic activities 
and to use reliable and valid measurements of air quality (e.g., measuring CO2 or 
other emissions) in various economic sectors, including transportation. Other aspects 
of sustainability also play an important role in the sustainable development of road 
freight transportation. A good example of this is social sustainability, which involves 
such indicators as employment opportunities, safety practices (e.g., regular vehicle 
maintenance), government regulations, training and development (e.g., regular 
training in traffic and driving management), and others [3].

The significance of sustainability indicators is that they measure the current perfor-
mance and provide businesses with the data needed to improve sustainability. Besides 
that, they can help with decision-making when it comes to selecting solutions enhancing 
sustainability. While the transportation sustainability topic was discussed in numerous 
studies, some aspects are still to be investigated, such as the interrelation of SIs and 
sustainable solutions and mapping out challenges in implementing SIs. Sustainability 
indicators and sustainable solutions can be used in a company sustainability improve-
ment cycle (SIC). SIs assess the company’s sustainable performance and help identify 
areas requiring improvement. For example, carbon emissions can indicate air quality 
issues. Sustainable solutions such as optimising routes or choosing fuel-efficient vehicles 
can be developed/identified and then adopted to solve the air quality issues. The reas-
sessment should be done after a while to determine the effectiveness of these solutions. 
It may happen that new adjustments should be done to further improve air quality. In 
this way, SIs and sustainable solutions interact with each other. Thus, the whole sustain-
ability improvement cycle includes five phases that can be continuously repeated: (1) 
assessment using SIs; (2) development/identifying sustainable solutions; (3) adoption 
of sustainable solutions; (4) reassessment using SIs; and (5) adjustment of solutions to 
address remaining issues. This cycle helps understand how SIs and sustainable solutions 
interact with one another and can be applied to improve a company’s sustainability.

Road freight transportation companies can use SIs to measure their progress 
towards sustainability, so it is important to identify relevant SIs that already exist. 
This study provides overviews of SIs, sustainable solutions and recommendations, 
and challenges in implementing SIs at road freight transportation companies (the 
Review section). Traditionally, sustainability has environmental, economic, and 
social domains, but they do not allow comprehensively assessing transportation sus-
tainability, and there is the need to incorporate additional domains [4]. The overview 
of SIs and sustainable solutions is based on information from scientific articles or 
reports and considers five sustainability domains: environmental, economic, social, 
technological development, and sustainability governance.

The study focuses on the following: (1) identifying the interrelation of SIs and 
sustainable solutions and recommendations; (2) outlining challenges in the context of 
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implementing SIs and sustainable solutions; and (3) discussing the gaps and opportu-
nities for future research directions.

The study objective is to review articles and reports on SIs and sustainable solu-
tions enhancing road freight transportation sustainability and highlight relationships 
between them, so research questions are formulated as follows: (1) What are the exist-
ing SIs? (2) What is the interrelation of SIs and sustainable solutions, and how can 
they be applied in the sustainability improvement cycle? (3) What are the challenges 
in implementing sustainability indicators?

The research questions are answered in the Discussion section.

2. �Methodology

The study thoroughly examines the literature by conducting a semi-systematic 
literature review that offers a structured approach to the reviewing process while 
providing greater flexibility in considering a broader range of articles. According to 
Snyder [5], this approach is helpful and appropriate for overviewing research areas, 
tracking development over time, and synthesising the state of knowledge. Snyder sug-
gests four phases in conducting a literature review independent of the approach used 
(systematic, semi-systematic, or integrative): (1) designing the review (search strat-
egy for identifying relevant articles); (2) conducting the review; (3) analysis; and (4) 
writing up the review. Figure 1 shows these phases specifically for the article’s focus.

The four phases are described in the ‘Search strategy, conducting the review and 
analysis’ and ‘Review’ sections below.

3. �Search strategy, conducting the review and analysis

The search strategy of the semi-systematic literature review implies the selection of 
databases, search terms, inclusion and exclusion criteria, and scope and limitations [5].

Figure 1. 
A semi-systematic review of SIs and sustainable solutions in road freight transportation (made by the authors 
based on the approach of Snyder [5]).
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The general search strategy in this study is identified as follows:

1.	Scholarly databases: ScienceDirect, Google Scholar, ResearchGate, MDPI, OECD 
and UN digital libraries, Wiley, etc.

2.	Search terms and keywords: sustainability indicators, sustainability assessments, 
road freight transportation, transportation sustainability, challenges in imple-
menting sustainability indicators.

3.	Inclusion criteria for including articles in the review: (1) publication date: from 
2007 to 2024; (2) relevance: articles or reports related to sustainability indicators 
and sustainable solutions in road freight transportation.

4.	Exclusion criteria: road infrastructure, pavement condition, public transportation.

5.	Scope and limitations: (1) economic sector: road freight transportation; (2) 
the lack of studies in the field of the practical application of SIs in road freight 
transportation.

The search strategy in the semi-systematic literature review may or may not be 
systematic [5]. This means that the choice of some articles relevant to the study topic 
can be based on the research questions.

The ‘Conducting the review’ phase involves using selected databases and searching 
for relevant articles according to the search strategy. The authors used the ScienceDirect, 
Google Scholar, ResearchGate, MDPI, OECD and UN digital libraries, Wiley, and 
other databases and considered the search terms ‘sustainability indicators’, ‘sustainability 
assessments’, ‘road freight transportation’, ‘transportation sustainability’ and ‘challenges in 
implementing sustainability indicators’ to ensure that articles or reports relevant for the 
study topic and research questions will be included. The authors considered publications 
from 2007 to 2024 and the following types of studies: research articles, review articles, 
and reports. The search process resulted in a sample of over two hundred articles.

The ‘Analysis’ phase (Figure 1) involves screening and selecting articles meeting inclu-
sion criteria and relevant to the research questions. It is found that the sustainability indi-
cators in research and review articles represent different sustainability domains and vary 
depending on the focus points of the authors and the types of assessments (single indica-
tors or composite indices). The authors of this study also used reports of European Union 
and United Nations commissions discussing road freight transportation sustainability. 
The authors identified 23 of the most common sustainability indicators in road freight 
transportation, collected information about solutions and recommendations related to SIs 
(Table 1), categorised them by five sustainability domains, and identified challenges in 
implementing SIs (Table 2). Tables 1 and 2 are included in the Review section below.

4. �Review

The 56 articles and reports selected after screening provide valuable information 
about indicators for measuring the companies’ transition to sustainable performance, 
sustainable solutions and recommendations, and challenges in implementing SIs. The 
authors created an overview of the most common SIs in road freight transportation 
and sustainable solutions and recommendations related to specific SIs, categorising 
them by sustainability domains (Table 1).
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# Sustainability 
indicator

Sustainable solutions and recommendations

I. Environmental sustainability

1 CO2 emissions 
(measuring the 
carbon footprint of 
freight operations)

French freight carriers can obtain compliance certification after an 
independent audit if carbon dioxide (CO2) emissions have been reduced 
during three consecutive years; carriers should be obliged to calculate their CO2 
impact; freight carriers should adhere to the ISO 14001 standard that requires 
taking proactive measures to minimise their environmental footprint [6].
Evaluation of the amount of CO2 a vehicle produces [7].

2 Fuel consumption 
(measuring fuel 
efficiency of vehicles)

Setting targets for fuel consumption reduction; monitoring fuel consumption 
with telematics devices [6].
Improvement in vehicle fuel efficiency [7].

3 Emission standards 
(ensuring compliance 
with emission 
standards)

Adaptation to EURO 6 fuel quality standards introduced by the European 
Union [8] to reduce harmful emissions from vehicles [9].
Adaptation to the EURO 7 standard aims at cleaner vehicles and improved 
air quality. This standard limits various pollutants, including tyre abrasion 
emissions, particulate matter, and other harmful emissions [10]. The Euro 7 
standard replaces the current Euro 6 standard and comes into effect on the 1st 
of July 2025.

4 Driver behaviour 
(monitoring and 
improving driving 
practices)

Measuring driver performance and vehicle efficiency by remotely monitoring 
speed, braking, gear-shifting, idle time, and out-of-route miles [11].

5 Logistical efficiency 
(optimising route 
planning and load 
management)

Reducing long-distance freight travel through improving production efficiency 
[12].
Intermodal transport can positively influence environmental performance 
[13].
Applying sustainability in Logistics Index for a quick assessment of the 
transportation activities of a company throughout using sustainability metrics 
such as CO2 emissions, route optimisation, vehicle utilisation, number of trips, 
etc. [14].
Promoting intermodality in freight transport [15].

6 Noise pollution 
(measuring and 
mitigating noise 
level)

Using market-based regulations (e.g., cap and trade, incentives) helps reduce 
noise in the production stage of road vehicles. The European Environmental 
Noise Directive 2002 [16] required and supported the development of 
systematic methods to monitor, map, and plan for noise abatement [17].

7 Air quality (assessing 
the impact on local air 
quality)

After the introduction of vehicle emission standards in Europe [18], 
manufacturers had to introduce a range of engine and fuel system design 
options with exhaust emission controls (diesel particulate filters (DPFs), 
selective catalytic reduction (SCR), etc.) to meet the standards. Carrying out 
tests to maintain air quality, such as vehicle steady-state tests for heavy-duty 
vehicles and in-service tests for light-duty vehicles [19].

8 Energy consumption 
(measuring total 
energy use in road 
freight operations)

Use of the Avoid-Shift-Improve framework: (1) Avoid the need for travel; (2) 
Shift to more energy-efficient modes; (3) Improve efficiency through vehicle 
technology [20].
Measuring the energy efficiency of the road freight transport sector in EU 
countries using the Data Envelopment Analysis (DEA) method [7].
Smart grids and IoT-enabled devices can dynamically manage electricity 
distribution and promote the integration of renewable energy sources [21]. IoT 
stands for Internet of Things.
Implementing the Industry 4.0 concept to reduce energy consumption 
[22]. The Industry 4.0 (the fourth industrial revolution) concept refers 
to integrating digital technologies to create more efficient and automated 
processes.
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# Sustainability 
indicator

Sustainable solutions and recommendations

9 Load factor 
(measuring the 
efficiency of load 
utilisation)

Using SIs such as volume optimisation (target 80% of truck capacity or higher) 
and double-deck loading [6].
Setting weight limits for vehicles [23].

10 Modal shift 
(encouraging a shift 
to more sustainable 
transport modes)

Using hybrid electric vehicles (HEV) and plug-in hybrid vehicles (PHEV) [24].
Development of policies for mandatory electric vehicle (EV) usage [9].
Using rail travel to reduce highway traffic load [25].
Amending regulations on alternative fuel infrastructure to increase its 
capacity [7].
Countries should introduce incentive policies to stimulate the adoption of 
electric/low-carbon vehicles [21].

11 Renewable energy use 
(measuring the use 
of renewable energy 
sources)

Implementing low-carbon fuel such as bioethanol or biodiesel to reduce 
greenhouse gas (GHG) emissions [24].
The renewable fuel standards (RFS) enacted in 2005 in the US set 
the minimum level of annual biofuel consumption to be blended into 
transportation fuel up to 2022 [26].

12 Waste management 
(monitoring and 
reducing waste 
generated by road 
freight operations)

Application of reverse logistics, for example, reuse of packaging [27].
Reducing fuel waste through green transport practices such as route 
optimisation, fleet renewal, fuel efficiency, etc. [28].
Application of the Industry 4.0 concept aimed at reducing the number of 
materials used, increasing the share of reused, recovered, and recycled 
materials, as well as reducing the total amount of waste [22].

13 Land use (assessing 
the impact of road 
freight operations on 
land use)

The implementation of the ‘increased density’ or ‘proximity’ principle. This 
principle means that shorter travel distances result in reduced land and energy 
requirements [29].
Creating patterns of land use to reduce trip lengths and encourage journeys 
to be made with the most sustainable modes. This can be determined via (1) 
settlement size, (2) strategic development location, (3) strategic transport 
network, (4) mixed land use, and (5) urban realm design and layout [19].
Using road freight transport connectivity (the seamless movement of 
freight across regions supported by infrastructure, policies, etc.) to enhance 
sustained economic growth, supply chain efficiency, and transport system 
resilience [13].

14 Biodiversity impact 
(measuring the 
impact on local 
biodiversity)

Local legislation on environmental impact assessment needs to meet the 
international requirements on biodiversity conservation formulated by the 
European Commission in 2001; use of the models for calculation of the spread 
of pollutants from roads for current and newly projected roads [30].
Road pre-construction planning, habitat connectivity, road permeability, 
financial expense, and post-implementation monitoring should be 
considered for biodiversity conservation; Road menders take photos of road-
killed animals and send them to professionals for identification; Studies on 
the correlation between natural habitat and road presence; Wildlife crossing 
structures (planning in the early stages of new road construction projects); 
Installation of wildlife fences for safety; Introduction of Habitat Suitability 
indices [25].
Using electrified barriers to deter black bears from entering fenced roads in the 
US; Identification of collision hotspots, applying warning signs [31].

II. Economic sustainability

15 Economic efficiency 
(assessing the 
economic efficiency 
of road freight 
operations)

The sustainability assessment of road infrastructure projects should prioritise 
the inclusion of indicators that can secure natural and environmental capital 
and manage its long-term changing state [32].
Balancing economic growth with environmental protection [33].
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# Sustainability 
indicator

Sustainable solutions and recommendations

16 Climate resilience 
(assessing the 
resilience of freight 
operations to climate 
change)

Developing adaptation strategies to improve road freight resilience against the 
effects of climate change (e.g., using cool pavements to respond to heat waves, 
using fast communication and information technologies for fire safety, etc.) 
[34].

17 Resource efficiency 
(measuring the 
efficiency of resource 
use in road freight 
operations)

Using an Excel-based calculator (the Sustainability Enhancement Tool) to 
quantify the performance measures and assess sustainability [35].
Development of smart charging infrastructure for electric vehicles [21].

III. Social sustainability

18 Social impact 
(measuring the social 
impact of road freight 
operations)

Reduction in car ownership and usage; Increase in use of telecommunications 
instead of physical travel [12].
Increasing vehicle-restricted areas in public places [19].
Computing the social sustainability index based on 74 social sustainability 
attributes (employment opportunities, safety practices, training and 
development, etc.) to assess the freight transportation social sustainability [3].
Shared mobility platforms, remote work, and digital communication [21].
Optimisation of freight vehicle deliveries to end consumers by using pick-up 
(lockers) systems [36].

19 Safety (Monitoring 
and improving safety 
measures)

Developing effective safety measures and policies [37].
Introducing accelerated fleet turnover programmes that stimulate the use 
of newer vehicles, likely ensuring safety and road transport sustainability; 
Funding for mass transit, compact urban development, traffic management, 
and mode-shifting freight [38].

IV. Technological development

20 Technological 
development in the 
transportation sector 
(the adoption of new 
technologies)

IT innovations: sophisticated engines; computers to measure fuel efficiency; 
computerised routing and scheduling software with global positioning systems 
(GPS); and tracking adverse weather or traffic conditions [11].
The implementation of truck platooning involves linking multiple trucks in 
a convoy using connected vehicle technology. Once connected, the trucks 
maintain a predefined distance between each other for as long as they are 
connected. The front truck takes the lead, and the connected trucks react 
automatically to changes in the movement of the front truck with minimal to 
no intervention from the drivers following the front truck [39].
Applying a weight-in-motion system that improves the efficiency of traditional 
weight stations by installing sensors along highways and at strategic locations 
along the transport network. This helps speed up the process of weighing 
truck cargo and reduces freight vehicle queues/congestion (e.g., data is 
transferred to multiple dedicated weight stations). Furthermore, advances 
in satellite navigation provide real-time information on vehicle location and 
what is loaded in the vehicles, estimating arrival times and improving overall 
efficiency [13].
Using paperless solutions (e.g., electronic bill payments) [11].
Integrating blockchain technology to improve sustainability: case study 
Walmart Food Supply Chain and IBM Food Trust [40].
Encouraging the use of clean energy and innovative technologies in 
transportation that can help reduce pollutant emissions and promote 
environmental sustainability [33].
The integration of predictive models and Artificial Intelligence (AI) in 
preventing wildlife-vehicle collisions (WVC), processing data collected from 
camera traps with deep learning algorithms to detect and identify species near 
linear transport [31].
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The overview in Table 1 presents sustainability indicators in road freight trans-
portation and corresponding sustainable solutions and recommendations in the 
field of technical and technological improvements, policies and regulations, etc. 
This table can help understand how to apply the sustainability improvement cycle 
described in the Introduction section. For example, the fuel consumption SI shows a 
high consumption level. Based on this data, a sustainable solution like setting targets 
for fuel consumption reduction (route optimisation, driver behavioural aspects, etc.) 
is identified and then adopted by a company. After implementing this solution, the 
fuel consumption indicator can be reassessed. If this shows persisting issues, other 
solutions (e.g., alternative transport modes) can be considered and adopted to ensure 
fuel consumption reduction.

Numerous authors of articles describe SIs, mentioning the challenging process of 
their implementation. This could slow down the process of transition to sustainable 
road freight transportation. Therefore, it is vital to identify challenges that prevent 
the successful implementation of SIs and determine future research on how to 
overcome them. Table 2 summarises challenges in implementing SIs for measuring 
sustainable performance of road freight transportation companies or organisations. 
The challenges can be categorised using the following categories: environmental, 
economic and financial, social, biodiversity, business and operations, technological, 
policy and regulations, and stakeholder engagement.

# Sustainability 
indicator

Sustainable solutions and recommendations

21 Technology adoption 
assessment (assessing 
the adoption of new 
technologies)

Using the transportation technology sustainability index (TTSI) to assess the 
impact of artificial intelligence (AI) on transportation sustainability [41].
Assessing and guiding the adoption of information and communication 
technologies (ICTs) to support road freight transportation management, 
including fleet management, pollutant emission monitoring, and vehicle 
routing [42].

V. Sustainability governance

22 Policy compliance 
(ensuring compliance 
with relevant policies 
and regulations)

US Corporate Average Fuel Economy (CAFE) and similar regulations in other 
countries drive technology progress and pressure the automakers to shift the 
fleet mix to smaller and more fuel-efficient vehicles [26].
Using data envelopment analysis (DEA) to calculate and compare the road 
transport sustainability performance of EU countries, the results can be used 
for benchmarking and improvement in underperforming countries [43].
Adopting transportation policy to reduce greenhouse gas emissions and 
promote clean transportation in EU countries; removal of tax breaks for fossil 
fuels [7].

23 Stakeholder 
engagement 
(measuring the 
level of stakeholder 
engagement)

Multi-stakeholder initiatives for achieving sustainable transport objectives, 
such as Clean Cargo, Global Fuel Economy Initiative (GFEI), etc. The 
Clean Cargo initiative involves major brands, cargo carriers, and freight 
forwarders dedicated to reducing the environmental impacts of global goods 
transportation and promoting responsible shipping. The GFEI is a partnership 
established to improve global automotive fuel efficiency [44].
A programme of the French Ministry of the Environment to increase 
sustainability awareness by shippers and carriers: since shippers entrust their 
merchandise to carriers, they should also be cognisant of the CO2 emissions 
generated by their freight operations [6].

Table 1. 
Solutions and recommendations related to SIs in road freight transportation.
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# Category Challenges in implementing SIs

1 Environmental Lack of data availability, accessibility, and accuracy for measuring and assessing the 
impact of road freight transportation on the environment [3, 9, 14, 33, 45, 46].
Freight transport in Asia remains heavily dependent on fossil fuel and has not yet 
fully adapted to using cleaner alternative energy sources. Together with the oil price 
volatility and surges in prices, it increases the vulnerability of developing countries and 
slows down the progress towards sustainable road freight transport [13].
Keeping up with evolving regulations regarding emission standards, e.g., transition to 
the new EURO 7 standard [10].

2 Economic and 
financial

Funding limitations/Resource constraints [44, 47, 48].
Truck overloading due to lack of consistent regional rules and technical standards [13].
Dependency on trade openness and government efficiency (e.g., political stability) [21].
Small or medium-sized companies find it difficult to invest in technology advances to 
achieve sustainable targets [48].
The complex and fragmented nature of the supply chain in the transport  
industry [49].
Low willingness to invest in electric freight trucks or freight trucks using alternative 
fuels because of uncertainties [50].

3 Social Environment SIs are more popular/common than social SIs [51].
Ageing commercial fleet influences road transport safety [13].

4 Biodiversity Lack of data regarding local land use [26]. The type and intensity of land use can 
influence biodiversity.
Prioritising economic and social benefits rather than preserving biodiversity [25].
Data collection to assess the impact on biodiversity [33].

5 Business and 
operations

A large number of potential indicators; indicators can only capture specific aspects of 
the transport systems, making it hard to achieve a comprehensive assessment [45].
Requirement for fundamental changes in a wide variety of different aspects, as 
well as the constant monitoring of the current conditions in terms of sustainability 
transition [51].
The intricate interconnections between various components in the transport 
system [9].
Lack of a continuous sustainability assessment capacity and monitoring tools that 
freight transporters can adopt to evaluate sustainable practices [6].
Lack of empirical case studies or real-world applications of SIs [33].

6 Technological Rapid technological changes and a fundamentally transformative impact of AI on our 
world [52].
Data security and privacy concerns when using AI applications [41].
While new technologies hold potential for sustainability, they also exacerbate 
environmental challenges such as increasing energy and raw materials consumption, 
greenhouse gas emissions, e-waste, etc. [53].
Overlooking the importance of human oversight and intervention when  
using AI [54].

7 Policy and 
regulations

Need for regulatory frameworks to drive sustainability in road freight 
transportation [55].
The persistent lack of improvement in environmental practices among hauliers despite 
the setting of ambitious climate goals [56].
Need to promote more sustainable transport choices for both people and moving 
freight [57].
Need for such policy measures as carbon pricing that can encourage a move away 
from the most carbon-intensive fleets and make low-carbon fuels more cost-
competitive [58].
Need for comprehensive energy and environmental strategies that support sustainable 
transportation [33].
Keeping up with evolving national and international regulations, for example, with 
current regulatory guidelines when it comes to applying AI applications [41].
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The authors of this review also analysed the articles and reports in the context of 
topics and research interests of scholars. Articles about SIs and possible solutions and 
recommendations for sustainable road freight transportation fall mainly into five 
domains of sustainability: environmental (e.g., CO2 emissions), social (e.g., safety), 
economic (e.g., costs and benefits), technological development (new technologies), 
and sustainability governance (e.g., policy compliance) (Table 3).

This table illustrates the variety of topics and research interests in the field of 
transportation sustainability. The study types in the reviewed articles are also quite 
different; they vary from literature reviews to research articles using qualitative, 
quantitative, or mixed methods. The geographical context of articles and reports 
selected for this review is represented by regions and countries such as the European 
Union (France, Germany, Lithuania, Netherlands, Portugal, etc.), Brazil, Asia and 
the Pacific (India, Malaysia, etc.), OECD countries (e.g., Japan, South Korea), the 
Republic of South Africa, and others.

5. �Discussion

In this section, the authors discuss the answers to research questions, the relevance 
and implications of the findings, and address research gaps and future research 

# Sustainability domain, Topic

1 Environmental sustainability/CO2 emissions
Article: Moving towards environmental sustainability: information and communication technology (ICT), 
freight transport, and CO2 emissions [15]

2 Social sustainability/Employment opportunities, safety, training
Article: Development of social sustainability index for freight transportation system [3]

3 Economic sustainability/Cost-effectiveness
Article: Development and Deployment of Sustainable Transportation [12]

4 Technological development/AI
Article: The assessment of the impact of artificial intelligence on transportation sustainability [41]

5 Sustainability governance/Policy compliance
Article: Economic, Energy and Environmental Efficiency of Road Freight Transportation Sector in the EU [7]

Table 3. 
Examples of topics in articles about SIs and sustainable solutions in road freight transportation.

# Category Challenges in implementing SIs

8 Stakeholder 
engagement

Balancing stakeholder opinions and priorities [45].
Resistance to change from stakeholders due to the potential impact on the economy [9].
Investors, among other stakeholders, now expect full disclosure of companies’ 
performance on a range of environmental, social, and governance factors [59].
Multi-ministerial and multi-stakeholder policy making, which takes into account 
various aspects such as land use planning, community considerations, etc. [44].

Table 2. 
Challenges in implementing SIs.
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directions. The authors used the semi-systematic review method to answer three 
research questions. The answer to the first research question, ‘What are the existing 
SIs?’ is presented in the Sustainability Indicator column of Table 1, where the authors 
identified the most common SIs in road freight transportation. These SIs are essential 
for monitoring sustainable development. In general, they can be used as follows: (1) 
measuring sustainable performance and identifying sustainable solutions and recom-
mendations; (2) using in the sustainability improvement cycle; and (3) the company’s 
internal and external benchmarking.

The research also answers the second question, ‘What is the interrelation of 
SIs and sustainable solutions, and how can they be applied in the sustainability 
improvement cycle?’. The authors analysed articles about SIs and assessments 
in road freight transportation and mapped sustainable solutions using specific 
SIs (Table 1) to highlight the interrelation of SIs and sustainable practices. The 
significance of the table is that it informs stakeholders about existing SIs and 
corresponding sustainable solutions in road freight transportation and gives ideas 
for making decisions in the field of sustainability improvements. Besides that, SIs 
and corresponding sustainable solutions can be used in the company sustainability 
improvement cycle (see example in the Review section). The variety of solutions 
and recommendations can be explained by diverse research topics (see examples 
in Table 3), differences in research objectives, and research approaches and meth-
ods. The overview in Table 1 shows scholars’ significant interest in solutions and 
recommendations to improve sustainability at the company level, however, the 
examples of implementing SIs and sustainable solutions in real-world business 
are mostly missing. Reports of European Union and United Nations commissions 
(e.g., Economic and Social Commission for Asia and the Pacific) discuss various 
solutions such as planning noise abatement, building transport system resilience, 
technology adoption and others that can enhance sustainable development, but 
there is a lack of up-to-date data showing sustainability improvements in road 
freight transportation over time.

The authors answered the third research question, ‘What are the challenges in 
implementing sustainability indicators?’ by summarising challenges in Table 2. 
The table represents general implementation challenges, including challenge 
categories. The answer to this question is important for understanding the process 
of implementing SIs and using the sustainability improvement cycle that heavily 
depends on SIs.

Although some implementation challenges discussed in articles can be easily 
resolved, persistent challenges may hinder the application of SIs at companies and, 
therefore, require organisational change management. The implementation of SIs at 
a company involves the following: (1) operational changes; (2) data availability and 
quality across the complex supply chain in road freight transportation; (3) unifica-
tion of SIs integration approaches customised per organisation; and (4) financial 
and manpower resources. Sdoukopoulos et al. [51] suggested that integrating SIs 
requires fundamental changes in a wide variety of different aspects, as well as the 
constant monitoring of the present conditions. The existing workflows may not 
be capable of adapting to change, such as identifying and collecting appropriate 
data for measuring sustainability indicators. There are also constraints related to 
the deployment of the measurements due to the lack of coherence in using criteria 
for developing indicators [32]. Touratier-Muller and Jaussaud [6] stated that SIs 
are sometimes quite difficult to quantify since data availability, accessibility, and 
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accuracy are still low because internal systems of individual organisations within 
the chain in road freight transportation are not interconnected or do not com-
municate with each other. This could stem from technical incompatibility of the 
existing systems and data security and privacy concerns. Furthermore, freight 
transporters might experience a lack of sustainability assessment capacity to evalu-
ate sustainable solutions continuously [6]. According to Kaledinova and Boeldak 
[41], integrating AI applications to enhance sustainability in transportation requires 
substantial investment in the company’s digital infrastructure, training programmes 
for employees, etc. Other research also highlighted that funding limitations may 
significantly constrain the implementations of SIs. Besides the financial factor, the 
willingness of all involved stakeholders to implement SIs is essential for a successful 
implementation. Castillo and Pitfield [45] stated that it is challenging to balance 
multiple stakeholders’ opinions and priorities when it comes to a potential change 
in workflows and processes. Azlan et al. [9] agreed that resistance to change from 
stakeholders should be expected. Besides that, more strategies for implementing 
SIs are needed, and more data should be analysed to evaluate the real effective-
ness of SIs considering the synergy and possible trade-offs among multiple factors 
influencing the implementation process. In case of a change in the workflows, 
stakeholders should receive proper training and be willing to take on the new 
responsibilities [54].

All in all, the challenges are identified by researchers, but often, it is not clear how 
they can be overcome in practice. There is a need for empirical research and case stud-
ies on data availability, accessibility, and accuracy to measure sustainability, and on 
using automated tools to monitor SIs over time. Additionally, fast strategies should be 
developed to ease the implementation of SIs and sustainable solutions in road freight 
transportation.

Based on the analysis of the information in Table 2, it can be concluded that the 
main challenges stakeholders might face in measuring sustainability and implement-
ing SIs are data-related challenges.

It is found that more research should be done for SIs and sustainable solutions 
related to water and raw materials consumption, biodiversity preservation, land use 
planning, road infrastructure, pavement condition, transport system resilience, and 
technology adoption.

Additionally, the company sustainability improvement cycle based on SIs and sus-
tainable solutions can also be used to improve the sustainability of companies in other 
economic sectors (e.g., manufacturing or construction), thus, further research might 
be needed to identify the interrelation of SIs and corresponding solutions specific to 
those sectors.

Articles were screened and selected using the inclusion and exclusion criteria 
described in the search strategy for writing this semi-systematic literature review. It 
can cause a selection bias, meaning that a sample does not fully represent the topic of 
research interest, so future research can be done using a broader search strategy for 
articles about SIs and sustainable solutions in road freight transportation.

Furthermore, future research should discuss the implementation of SIs at com-
panies or organisations and strategies for maintaining the integration of the SIs in 
road freight transportation after implementation (SIs post-implementation). Finally, 
more research on costs and financial trade-off opportunities should be conducted as 
an important step to get different stakeholders on board for implementing SIs and 
sustainable solutions.
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6. �Conclusion

This study outlines the interrelation of SIs and sustainable solutions, summarises 
the main challenges in the transition process to sustainable road freight transporta-
tion, and provides recommendations for future research directions.

Main conclusions based on the analysis of the article about sustainability indica-
tors and sustainable solutions are the following: (1) sustainability indicators are 
essential for monitoring sustainable performance and maintaining transparency 
in data associated with company sustainability goals; (2) sustainability indicators 
can be used for evaluating the results of sustainable solutions and making deci-
sions in the context of improving sustainability; (3) sustainable solutions should be 
related to sustainability indicators to enable the company sustainability improve-
ment cycle.

The overview of challenges in implementing SIs draws attention to possible 
obstacles in sustainable development, such as the lack of data availability, accessibil-
ity, and accuracy for computing SIs and the priority of economic and social benefits 
rather than nature preservation. Researchers should focus more on case studies and 
empirical research on integrating sustainability indicators and sustainable practices in 
real-world business and applying a sustainability improvement cycle. The outcomes 
of this study might be advantageous for stakeholders, as the study provides extensive 
information about existing SIs and corresponding sustainable solutions and highlights 
their relevance for the sustainability improvement cycle at road freight transportation 
companies.
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Chapter 4

Sustainable Entrepreneurship in 
European Petrochemical Industry
Maria Bartekova

Abstract

In response to climate policies such as the European Green Deal and Paris 
Agreement, petrochemical companies are increasingly integrating environmental 
goals into business strategies. This chapter explores sustainable entrepreneurship in 
the European petrochemical industry, focusing on the transition from fossil fuels to 
biofuels. Using the triple bottom line framework, the study analyzes how sustain-
ability adoption varies across regions with different economic conditions. Based on 
5 years of sales data (2020–2024) from a multinational company operating in Central, 
Western, and Eastern Europe, the research investigates the relationship between gross 
domestic product (GDP) and the share of biobased components in diesel fuel. The 
results show that higher GDP regions, particularly in Western and Central Europe, 
report greater adoption of biofuels, while Eastern regions lag behind. Statistical 
analysis confirms significant regional differences in both GDP and biofuel use. The 
study also examines adoption by customer segment, finding that agriculture and 
transportation sectors show the highest biofuel integration, whereas wholesale cus-
tomers—despite large sales volumes—lag in sustainability performance. These find-
ings highlight the uneven progress in sustainable energy across Europe and emphasize 
the need for regionally tailored policy support to ensure inclusive and effective energy 
transition in the petrochemical sector.

Keywords: sustainable entrepreneurship, petrochemical industry, biofuels, 
European energy transition, triple bottom line

1. �Introduction

The imperative for sustainable development is reshaping industries across Europe,
with the petrochemical sector facing heightened scrutiny due to its significant 
environmental footprint. As global and regional frameworks—such as the European 
Green Deal and the Paris Agreement—push for decarbonization, petrochemical 
companies are increasingly adopting sustainable entrepreneurship models to meet 
regulatory demands and societal expectations [1, 2].

Sustainable entrepreneurship in this context refers to the integration of environmen-
tal, social, and economic goals into core business practices—commonly conceptualized 
through the triple bottom line framework [3]. In the European petrochemical industry, 
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this is exemplified by the gradual transition from fossil-based fuels to biofuels. Biofuels, 
derived from renewable biological sources, present a promising alternative by reducing 
greenhouse gas emissions and enhancing energy security [4, 5].

However, the adoption of sustainable practices is not uniform across regions. 
Economic conditions, regulatory environments, and technological infrastructure 
vary significantly across Central, Western, and Eastern Europe. Research has shown 
that higher national income levels often correlate with greater investment in environ-
mental innovations and renewable energy adoption [6, 7].

This chapter investigates the motivations, obstacles, and trends in sustainable 
entrepreneurship within the European petrochemical industry, drawing on fuel 
sales data from a leading multinational company operating across diverse economic 
regions. Through comparative analysis of biofuel adoption and GDP levels, the study 
reveals how economic strength influences environmental transitions. The findings 
highlight both the opportunities for leadership in sustainability among wealthier 
nations and the support needed to bridge adoption gaps in less developed regions.

2. �Literature preview

2.1 Sustainability of petrochemical industry

The petrochemical industry, a cornerstone of global manufacturing and energy 
supply, is simultaneously one of the most carbon-intensive sectors. As environmental 
regulations and societal expectations grow, integrating sustainability into petro-
chemical operations has become not only a regulatory necessity but also a strategic 
imperative.

2.1.1 Conceptualizing sustainability in petrochemicals

Sustainability in the petrochemical industry encompasses three core dimen-
sions: economic viability, environmental responsibility, and social equity, often 
framed as the triple bottom line. Companies are increasingly expected to align their 
practices with these principles to remain competitive and compliant with interna-
tional frameworks such as the UN Sustainable Development Goals (SDGs) and the 
Paris Agreement [1, 2]. The triple bottom line framework, first conceptualized by 
Elkington, advocates for balancing profit with positive contributions to people and 
the planet [3].

2.1.2 Environmental innovations and biofuels

Environmental innovations are central to sustainability efforts in petrochemicals. 
One major focus is the substitution of fossil-based products with biobased alterna-
tives, especially in fuels. Biofuels, derived from renewable sources like plant oils and 
waste biomass, can significantly reduce greenhouse gas (GHG) emissions if managed 
sustainably [4, 5]. The International Energy Agency reports that advanced biofuels, 
particularly hydrotreated vegetable oil (HVO) and second-generation bioethanol, 
are gaining traction due to their compatibility with existing infrastructure and lower 
lifecycle emissions [4].

However, not all biofuels are equally sustainable. First-generation biofuels, 
often made from food crops, pose ethical and environmental concerns such as 
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deforestation and food insecurity [5]. Research emphasizes the need for advanced 
generations of biofuels (e.g., from algae or agricultural waste), which mitigate 
these trade-offs [5].

2.1.3 Economic drivers and barriers

Financial performance is both a motivator and a barrier to sustainability in the 
petrochemical industry. A study by Saavedra García found that executives increas-
ingly recognize sustainability as a driver of financial success, integrating it into 
business strategies to meet investor and consumer expectations [6]. Conversely, high 
initial investment costs, uncertain return on investment, and the long payback peri-
ods of eco-innovations remain significant barriers to implementation, particularly in 
less economically developed regions [6, 7].

Moreover, empirical studies have demonstrated that countries with higher GDP 
levels show stronger correlations with sustainable fuel adoption in the petrochemi-
cal sector, suggesting that economic development is a key enabler of environmental 
innovation [7].

The fundamental distinction between biofuels and fossil fuels lies in their renew-
ability. Fossil fuels are finite resources formed over millions of years, and current 
extraction rates are unsustainable in the long term. As reserves diminish, reliance 
on crude oil for fuel production becomes increasingly unsustainable [4]. In contrast, 
biofuels are derived from renewable biological sources such as oilseed crops (e.g., 
rapeseed) or organic waste, offering a way to supplement and gradually reduce fossil 
fuel consumption [5, 8].

For biofuels to be a viable substitute, they must meet critical criteria: cost competi-
tiveness, infrastructure compatibility, and comparable energy density to conventional 
fuels. Biofuels such as FAME and HVO have been engineered to blend with or directly 
replace fossil diesel without requiring major modifications to current engines and 
distribution networks [9]. These fuels can provide near-equivalent energy output and 
are already being integrated into existing supply chains.

The benefits of biofuels are multifaceted. They offer significant greenhouse gas 
(GHG) emission reductions, improved energy security, and economic diversification, 
particularly by reducing dependency on volatile foreign oil markets [4].

In response to these trends, the company examined in this study has increased its 
use of biocomponents in fuel formulations, aligning with broader European goals to 
promote low-carbon fuels and reduce environmental impact.

In this context, the alignment between national innovation systems and sustain-
ability goals becomes a key success factor. Regional disparities in innovation capacity 
directly impact the pace of biocomponent adoption, particularly in Central and 
Eastern Europe, where fragmented governance and limited R&D investment have 
historically constrained transition efforts [10].

Furthermore, the dynamics of multi-level governance and cross-sectoral coordi-
nation are identified as bottlenecks in the implementation of EU sustainability goals. 
According to Hunyadi and Varga (2023), cohesive policy frameworks that bridge 
energy, agriculture, and industry can unlock synergies necessary for the circular 
economy and renewable energy deployment [11].

Lastly, financing mechanisms, such as the European Green Deal’s Just Transition 
Fund, are recognized as critical in reducing regional disparities. Targeted financial 
tools help bridge the investment gap in less developed regions, thus enabling sustain-
able entrepreneurship to flourish more evenly across Europe [12].
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3. �Data and methodology

This chapter investigates the adoption of sustainable practices—specifically 
the use of biofuels—within the European petrochemical industry, focusing on the 
relationship between national economic conditions and the share of biobased fuel 
components in sales.

3.1 Data collection and preparation

The analysis is based on internal five-year sales data (2020–2024) from a multina-
tional petrochemical company operating in Central, Western, and Eastern Europe. 
The dataset includes:

•	 Yearly volumes of diesel fuel sold,

•	 Composition of each fuel batch (including the share of biocomponents),

•	 Sales disaggregated by six customer segments: retail stations, B2B fleet partners, 
agriculture, wholesalers, state institutions, and internal company use.

Data preprocessing involved standard cleaning procedures such as removing 
incomplete records, excluding non-fuel products, and converting quantities to 
consistent units. This phase ensured data accuracy and comparability across time and 
geography [13].

3.2 Analytical framework

The methodological framework follows a quantitative, comparative approach 
using both descriptive and inferential statistics. The dependent variable is the bio-
component share in diesel fuel, and the primary independent variable is GDP per 
capita, sourced from Eurostat [14].

Descriptive statistics were first used to assess trends in biofuel integration across 
time, customer types, and regions. To analyze regional differences, a nonparametric 
one-way ANOVA (Kruskal-Wallis test) was applied, due to non-normal data distri-
bution and unequal variances across groups [15]. This test is robust for ordinal and 
non-normally distributed data.

Post-hoc pairwise comparisons were conducted using the Dwass-Steel-Critchlow-
Fligner test, which controls for type I error when comparing multiple independent 
groups.

The effect size was quantified using epsilon squared (ε2), which represents the 
proportion of variance explained by regional groupings [16].

3.3 Software and reproducibility

All statistical analyses were conducted using Jamovi 2.4, an open-source statisti-
cal platform built on R, ensuring transparency and reproducibility of results. The 
significance level was set at α = 0.05.
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4. �Results and discussion

This section presents the key findings from the analysis of biofuel adoption across 
different regions and customer segments within the European petrochemical industry. 
It highlights the trends observed over the 5-year period (2020–2024) and discusses the 
implications of regional economic differences on sustainable fuel integration.

4.1 Biofuel adoption trends (2020: 2024)

Over the observed period, the share of biofuels in total diesel sales gradually 
increased, rising from 6.6% in 2020 to 8.2% in 2024 (Figure 1). Although the total 
volume of fuel sold declined—primarily due to economic downturns and increased 
energy efficiency—biofuels maintained or slightly expanded their market presence. 
This indicates a growing interest in sustainable alternatives, likely influenced by 
regulatory targets, technological advancements, and shifts in consumer preferences.

The analysis revealed that despite moderate growth in biofuel volumes, the 
overall transition remains slow, with fossil fuels continuing to dominate the fuel mix. 
However, the steady increase in biofuel share signals incremental progress toward 
more sustainable energy solutions in the petrochemical sector.

4.2 Customer segment analysis

The customer segment analysis provided additional insight into where biofuel 
adoption is most prominent. The trucking and farming sectors showed the highest 
shares of biocomponents in their fuel consumption. These sectors likely experience 
more direct benefits from the use of biofuels, such as regulatory incentives, improved 
brand image, and long-term cost savings.

Conversely, wholesalers, despite representing the largest share of overall fuel 
sales, exhibited relatively low levels of biofuel integration (Table 1). This may be 
due to a focus on cost minimization and the prioritization of volume over sustain-
ability. This gap presents a strategic opportunity for companies to redirect efforts 
toward customer segments with higher potential for sustainability-driven growth. 
Biocomponent share within segment refers to the percentage of biobased fuel sold 
within each customer category, that is, biobased quantity divided by total quantity 
sold in that segment.

Figure 1. 
Share of biofuels in total diesel sales.
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Table 2 provides an overview of the total fuel sales (in tonnes), the amount of 
biocomponent, and the percentage share of biocomponent in motor fuel sales in 
individual countries, divided into three regions: Western, Central, and Eastern.

Total fuel sales for all monitored countries reached 2,907,904 tonnes, of which 
218,447 tonnes were renewable biocomponents, representing an average share of 
7.5%. The Western region had the largest sales volume (1,811,115 tonnes) with a 
bioshare of 7.8%. The highest bioshare was achieved by Austria (8.5%), while Slovenia 
showed the lowest share within the region (3.4%).

Region Total amount (t) Biocomponent (t) Bioshare

Western 1,811,115 142,073 7.8%

Austria 1,248,092 106,085 8.5%

Germany 497,470 33,787 6.8%

Slovenia 65,552 2201 3.4%

Central 765,592 63,850 8.3%

Czechia 151,358 10,224 6.8%

Hungary 441,676 40,076 9.1%

Slovakia 172,558 13,549 7.9%

Eastern 331,197 12,524 3.8%

Bulgaria 120,027 5089 4.2%

Moldova 30,241 311 1.0%

Romania 142,977 7123 5.0%

Serbia 37,953 0 0.0%

Total 2,907,904 218,447 7.5%

Bold entries are better visualization of summarized information (Eastern, Central, Western region).

Table 2. 
Regional analysis.

Segment Total quantity (t) Biocomponent quantity (t) Biocomponent share 
within segment

Segment share 
on total volume

Agriculture 262,649 23,011 8.8% 1.7%

Auth & 
Municip

266,576 19,318 7.2% 1.7%

C&I 1,664,498 109,583 6.6% 10.8%

CRT 1,893,673 176,495 9.3% 12.3%

Marine 15,682 637 4.1% 0.1%

Reseller 10,332,084 662,914 6.4% 67.0%

White pumper 987,090 57,789 5.9% 6.4%

Total amount 15,422,253 1,049,747 6.8% 100.0%

Table 1. 
Customer segment analysis.
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The Central region recorded sales of 765,592 tonnes of fuels with the highest aver-
age bioshare of 8.3%. The share was most significant in Hungary (9.1%), which may 
indicate more effective implementation of renewable commitments or support for 
biofuels in legislation. 

The Eastern region showed both the lowest sales (331,197 tonnes) and the low-
est bioshare—only 3.8%, with extremely low values in Serbia (0.0%) and Moldova 
(1.0%). These figures indicate a lag in the implementation of biocomponents, which 
may be related to economic, legislative, or technological constraints. 

Nonparametric one-way Kruskal-Wallis analysis of variance was used to test for 
differences between regions (Western, Central, and Eastern) in terms of economic 
performance and the share of the biological component (Table 3). The results showed 
statistically significant differences in both variables. 

Gross domestic product (GDP) differed significantly between regions (χ2 = 9.2692, 
df = 2, p = 0.0097). The effect size was high (ε2 = 0.8427), indicating a strong 
influence of region on differences in GDP. Subsequent Dwass-Steel-Critchlow-
Fligner post-hoc analysis revealed that the differences between Western vs. Central 
(p = 0.0545) and Western vs. Eastern (p = 0.0545) were at the border of statistical 
significance, while the Central vs. Eastern comparison did not show a significant 
difference (p = 0.1073). These results indicate that the Western region tends to have 
higher GDP values compared to other regions, although the differences were not 
clearly confirmed at the p < 0.05 level after correction. 

In the case of the share of the biological component, the differences between 
the regions were even more pronounced (χ2 = 9.8353, df = 2, p = 0.0073), with the 
size effect again being high (ε2 = 0.8941). Post-hoc analysis showed statistically 
significant differences between the Western vs. Eastern (p = 0.0354) and Central vs. 
Eastern (p = 0.0222) regions, while the difference between Western and Central was 

Kruskal-Wallis 

χ2 df p ε2 

GDP 9.2692 2 0.0097 0.8427 

Biocomponent share 9.8353 2 0.0073 0.8941 

Dwass-Steel-Critchlow-Fligner pairwise comparisons 

Pairwise comparisons—GDP 

W p 

Western Central −3.2660 0.0545 

Western Eastern −3.2660 0.0545 

Central Eastern −2.8577 0.1073 

Pairwise comparisons—Biocomponent share 

W p 

Western Central 2.8284 0.1123 

Western Eastern −3.5034 0.0354 

Central Eastern −3.7417 0.0222 

Table 3. 
Nonparametric ANOVA analysis results. 
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insignificant (p = 0.1123). These results indicate that the Eastern region clearly stands 
out with a lower share of the biological component compared to other regions.

Overall, the analysis confirms that regional affiliation has a significant impact on 
both the level of GDP and the structure of the biological component in the analyzed 
context.

The obtained results indicate the existence of statistically significant regional dif-
ferences in the level of gross domestic product (GDP) and in the share of the biologi-
cal component, which is in line with previous research on the uneven economic and 
environmental structure within wider geographical units. In particular, the Eastern 
region shows significantly lower values in both analyzed indicators compared to the 
Western and Central regions.

Significant differences in GDP indicate that the economic performance of the 
regions is still significantly conditioned by historical, industrial, and infrastructural 
development. The Western region, with a higher level of industrialization and 
foreign investment, achieves better economic indicators, which is also reflected in the 
trend of higher GDP. Although post-hoc tests for comparisons between the Western 
and other regions did not reach the level of statistical significance after correction 
(p ≈ 0.05), the trend differences are clear and worthy of further monitoring in 
expanded samples.

Differences in the share of the biological component are even more pronounced. 
The significant differences between Eastern and other regions suggest that Eastern 
regions may be less environmentally diversified or face different conditions for the 
use of natural resources, which may affect their potential for the development of a 
circular economy, bioeconomy, and environmentally sustainable policies. The results 
also support the hypothesis that economic development and the ecological structure 
of a territory may be interconnected, with less developed regions lagging behind not 
only economically but also in the area of sustainable resource use.

This knowledge is important for the development of regional economic and 
environmental policies. It follows from them that there is a need for targeted 
support measures for Eastern regions—for example, in the form of investments in 
ecological technologies, infrastructure, and the development of local bioeconomy 
initiatives. At the same time, it shows that balancing regional differences should 
go hand in hand with strengthening the environmental diversity and ecological 
potential of territories.

Despite the benefits of the analysis, it is necessary to point out certain limitations, 
in particular the sample size and potential differences in defining regional boundaries 
or classifications. We recommend further research with an expanded dataset, includ-
ing qualitative indicators, that could better capture the complexity of the relationship 
between economic performance and environmental factors in individual regions.

4.3 Implications for sustainable entrepreneurship

The results indicate that sustainable entrepreneurship in the petrochemical indus-
try is not uniformly distributed but is closely tied to economic capacity, regulatory 
frameworks, and sector-specific drivers. Companies operating in wealthier regions or 
serving environmentally motivated sectors are more likely to invest in and promote 
biofuels. Conversely, in regions where economic constraints dominate, sustainability 
initiatives are often deprioritized.

To accelerate the industry-wide transition, a combination of policy support, con-
sumer education, and economic incentives is required. Tailored solutions that account 
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for regional economic realities can ensure a more equitable and effective shift toward 
sustainable energy.

5. �Conclusions

This study examined the dynamics of sustainable entrepreneurship within the 
European petrochemical industry, focusing specifically on the transition from fossil 
fuels to biofuels. By analyzing internal sales data from a multinational company 
across Central, Western, and Eastern Europe, the research assessed how economic 
development influences the adoption of biobased fuel components.

The results demonstrate a clear regional disparity in the integration of biofuels. 
Countries with higher GDP per capita—primarily in Central and Western Europe—
show greater adoption rates, indicating that financial capacity plays a critical role in 
enabling sustainable innovation. In contrast, countries in Eastern Europe face signifi-
cant barriers due to economic limitations and less developed sustainability infrastruc-
ture. This disparity underlines the importance of economic context in shaping the 
trajectory of sustainable entrepreneurship.

At the customer segment level, the highest biofuel adoption was observed among 
trucking and agricultural clients, likely due to sector-specific incentives and align-
ment with regulatory goals. Wholesalers, despite dominating total sales volume, lag 
behind in sustainability efforts, revealing a gap between economic scale and environ-
mental responsibility.

Overall, the findings confirm that while the petrochemical industry is beginning 
to embrace sustainability, progress is uneven and largely dependent on regional 
economic strength. Bridging this gap will require a combination of private sector 
commitment and public policy intervention. Supportive measures such as financial 
subsidies, regulatory enforcement, and investment in second-generation biofuels can 
help create a more balanced and effective transition across the continent.

In conclusion, sustainable entrepreneurship in the European petrochemical sector 
is no longer optional—it is a strategic necessity. However, its success depends on coor-
dinated efforts that address both technological and socioeconomic barriers, ensuring 
that all regions can participate meaningfully in the energy transition.
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Critical Dialogs of 3D Printing 
Waste Recycling in Circular 
Fashion
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Abstract

With the increasing use of 3D printing (3DP) in the fashion industry, recycling 
3DP waste has gained significant attention from the industry professionals. However, 
little study has critically discussed existing challenges and opportunities of recycling 
3DP waste, specifically polylactic acid (PLA) and thermoplastic polyurethane (TPU), 
for sustainable practices in the fashion industry. Thus, the purpose of this chapter is to 
provide a platform for critical dialogs about recycling PLA- and TPU-based 3DP waste 
as biological and technical nutrients while identifying key challenges and opportunities 
in their recycling process to advance circular waste management. The secondary data 
from relevant academic literature were used to frame this chapter. The key findings from 
those identified articles were the foundation to develop the main idea of this chapter. The 
secondary data analysis found that PLA holds great potential as biological nutrients due 
to its biodegradability, whereas TPU lacks inherent biodegradability, preventing it from 
functioning as biological nutrients. Despite certain challenges, both PLA- and TPU-based 
3DP waste are highly recyclable, positioning them as ideal candidates as technical nutri-
ents. However, circularity cannot be achieved unless circularity principles and practices 
are holistically understood and adopted by all stakeholders in the fashion industry. It is 
critical to engage all stakeholders as change agents to move forwards circularity in the 3DP 
fashion industry. This chapter deepens the understanding of challenges and opportunities 
associated with recycling PLA- and TPU-based 3DP waste. The chapter lays the founda-
tion for researchers and industry professionals to further explore PLA- and TPU-based 
3DP waste recycling within the circular fashion system.

Keywords: circularity, 3D printing waste, recycling, cradle-to-cradle process, 
environmental impact, sustainable practices, fashion industry, waste management, 
circular fashion

1. �Introduction

1.1 Background, justification, and aim of the chapter

3D printing (3DP), also known as additive manufacturing, has emerged as a powerful 
technology across various industries including fashion. It has gained widespread attention 
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due to its ability to fabricate intricate geometries with greater precision, material cost 
efficiency, and less waste compared to conventional manufacturing methods [1, 2]. These 
benefits have driven the rapid growth of 3DP market in recent years, projecting to expand 
from $23.41 billion in 2025 to $101.74 billion in global sales by 2032 [3].

In the fashion industry, 3DP has been used as a groundbreaking design technol-
ogy, empowering designers with capabilities to develop wearable products that can be 
customized based on the user needs and preferences [4, 5]. The 3D printed wearable 
products today include an extensive array of fashion items ranging from accessories, 
footwear, and gloves to luxurious, high-end clothing [4].

With the continuous growth of 3DP use, the demand for virgin raw materials to 
produce 3D printed objects has been increasing, which leads to the increased risk of 
resource depletion [6, 7]. With the fast-paced expansion of the 3DP integration in the 
wearable product development, the question has been evolving about where all the 
byproducts of 3DP land after their use. The growth in 3DP carries the potential risk of 
adding plastic waste to the environment in addition to what has already been caused 
by the conventional plastic sector [8]. The significant amount of plastic waste is gen-
erated by failed prints and/or 3DP support structures during the printing process [8]. 
Studies suggest that the current success rate for 3D printed products could range from 
30 to 50%, implying that nearly half of the 3D prints are wasted due to failed prints, 
excess support materials, or post-processing errors [9]. This 3DP waste contributes to 
substantial environmental burdens such as pollution in oceans and landfills, harm to 
wildlife, and greenhouse gas emissions [2]. Recycling 3DP waste offers a promising 
solution to reduce plastic waste generated by 3DP, decrease the dependence on virgin 
3DP filaments, and minimize overall plastic waste accumulation [2].

While 3DP can utilize a variety of materials, the most commonly used materials for 
creating 3D printed wearable products are polylactic acid (PLA) and thermoplastic 
polyurethane (TPU) [10, 11]. PLA is one of the most predominant materials for 3DP 
due to its mechanical properties, relatively low melting points and most importantly 
its biodegradability and/or eco-friendliness [12]. On the other hand, TPU is a novel 
material known for its outstanding mechanical properties, particularly flexibility, 
which has helped gain significant momentum in developing wearable products using 
3DP [13, 14]. Therefore, PLA and TPU have become key contributors to generate the 
waste while producing 3D printed wearable products [15]. Thus, deepening the under-
standing of PLA and TPU waste recycling and addressing the challenges encountered 
by researchers and industry professionals while recycling are fundamental for propos-
ing sustainable solutions of 3DP waste management in the fashion industry that align 
with consumer demands while minimizing the negative environmental impact.

To the best of our knowledge, little study has critically discussed current chal-
lenges associated with recycling PLA- and TPU-based 3DP waste for sustainable 
practices. Thus, this chapter aims to provide a platform for critical dialogs about 
recycling PLA- and TPU-based 3DP waste as a strategy to minimize environmental 
pollution and dependency on virgin materials. This chapter specifically highlights the 
significance of 3DP waste management in the circular fashion system while identify-
ing key challenges and opportunities that should be addressed during the 3DP waste 
recycling process.

1.2 Methodological approach

This chapter presents theoretical and conceptual reflection through synthesiz-
ing relevant literatures about 3DP and its waste management, viewed through the 
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lens of sustainability practices in the fashion industry. The secondary data served as 
the foundation for this chapter. A comprehensive literature search was conducted 
across different academic research databases, including Google Scholar, ProQuest, 
and PubMed, using the keywords such as 3D printing waste, 3D printing materials, 
PLA, TPU, circular fashion, and 3DP waste recycling. The key findings from those 
selected articles were extracted and organized to highlight the significance of 3DP 
waste management in circular fashion system along with its primary challenges and 
potential opportunities.

2. �Circular fashion

2.1 Circular economy principles

As technology continues to advance, we are stepping into a transformative era 
where innovation in manufacturing is redefining the way we produce and consume 
goods [16]. These innovations in manufacturing facilitate the adoption of sustainable 
practices, which are essential for the well-being of people, the planet, and economy 
[17]. Circular economy (CE) is a sustainable model that has drawn significant 
attention over the past decades, aiming to eliminate waste by retaining resources in 
continuous circulation through practices such as reusing, recycling, and compost-
ing [16, 18]. CE is the opposite of the traditional production system which operates 
following a ‘take-make-dispose’ model, where raw materials are transformed into 
products, consumed uncontrollably, and ultimately discarded as waste [19], leading 
to resource depletion and environmental pollution.

The core principle of CE is to maintain a circular flow of materials within a 
closed-loop system, aiming to minimize the use of virgin resources and eliminate 
waste generation [19, 20]. The closed-loop system of CE replaces the traditional end-
of-life concept by continuously recycling material waste throughout the produc-
tion and consumption phases, thereby ensuring environmental quality, economic 
prosperity, and social equity for the benefit of both current and future generations 
[21, 22]. By embracing CE, industries can minimize material consumption through 
the efficient resource management and the use of renewable energy, while also 
decreasing toxic waste generation and resource depletion through thoughtful design 
and recycling [23].

2.2 Cradle-to-cradle process model

McDonough and Braungart’s Cradle-to-Cradle (C2C) process model provides 
a framework that guides designers and developers in achieving a closed-loop 
goals, closely aligning with CE principles [24, 25]. The C2C process model seeks 
to maximize benefits to the ecological system while prioritizing eco-efficiency by 
minimizing ecological harms [26]. According to the C2C process model, products 
should be responsibly designed to benefit not only people, but also the planet and 
economy [27, 28]. In this C2C process model, waste does not exist; the waste of 
one organism becomes food for another organism [27], retaining materials within 
a closed-loop system where they are continuously reused and recycled [29, 30]. 
Contrary to the conventional linear “cradle-to-grave” process model, which gener-
ates a significant amount of waste, the C2C model considers materials as either 
“technical nutrients” that continuously circulate as pure and valuable materials 
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Figure 1. 
Biological and technical cycles of the product in the C2C process model.

within a closed-loop system, instead of being downcycled into lower-grade mate-
rials, or “biological nutrients” that reenter to nature through the biodegradation 
process, serving as nutrients [31].

Technical nutrients, commonly including synthetic or non-organic materials, 
circulate within a continuous closed-loop industrial system of manufacturing, and 
recycle without losing their quality [26]. They are usually non-biodegradable, and 
when discarded as waste, they can persist in the environment for hundreds of years, 
leading to pollution, harm to ecosystems, and the risk of soil and water contamina-
tion [27]. As a result, technical nutrients are recycled or reused to provide a new life 
for raw materials as new products, preventing resource depletion and minimizing 
environmental pollution. For materials to qualify as technical nutrients, it is essential 
to retain consistent mechanical properties both during and after the manufacturing 
and recycling processes [28]. For example, non-biodegradable polymers that can 
retain their consistent mechanical quality during and after the recycling process could 
serve as technical nutrients [32].

Biological nutrients are non-hazardous, biodegradable materials that can safely 
return to the soil and nourish natural processes through biodegradation [26]. More 
specifically, at the end of their lifecycle, after serving what they were initially 
designed for, they typically biodegrade, becoming food for plants and animals, and 
contribute nutrients to the soil [25]. For example, biodegradable materials such 
as carpet trimming, clothing, packaging materials and even polymers can serve as 
biological nutrients. At the end of their initial lifecycle, they can decompose into the 
soil, enriching it with nutrients that serve as food for plants [26]. Figure 1 illustrates 
how biological and technical nutrients circulate within the C2C process model.

80



Critical Dialogs of 3D Printing Waste Recycling in Circular Fashion
DOI: http://dx.doi.org/10.5772/intechopen.1011995

5

3. �3D printing waste in the fashion industry

Fused deposition modeling (FDM) is one of the most commonly used, user-
friendly 3DP methods in the fashion industry. Despite its accessibility and popularity, 
FDM frequently requires support structures during the printing process that are 
discarded after production by manufacturers, resulting in significant material waste 
[33]. The majority of this 3DP waste is non-biodegradable and cannot decompose 
properly, leading to pollution, microplastic contamination, and resource depletion 
[34]. The main sources of 3DP waste generated through FDM are PLA- and TPU-
based waste, as they are the predominantly used materials in the creation of 3D 
printed wearable products [10, 11].

PLA, the primary material used in FDM 3DP method due to its affordability and 
favorable mechanical properties, has been increasingly adopted by designers to develop 
wearable products in recent years [5, 35]. TPU, as a novel flexible 3DP material, is gaining 
significant interest for creating 3D printed wearable products due to its excellent flex-
ibility and elasticity [13, 14]. In recent years, various fashion designers have used TPU as 
their source of materials for 3DP [36, 37]. Additionally, acrylonitrile butadiene styrene 
(ABS), a rigid and hard polymer, has also been used by designers; however, its application 
has been largely limited to prototyping accessories and jewelry, and it has not been widely 
used as PLA and TPU [5, 14]. Thus, this chapter limits to address 3DP waste from PLA 
and TPU, which are most commonly used in the fashion industry. It is essential to identify 
an effective method for managing this growing waste [38].

The effective management approach of 3DP waste varies depending on the mate-
rial’s biodegradability. Decomposing biodegradable 3DP waste is one direct way to 
manage such waste, as they naturally break down through the action of microorgan-
isms and environmental factors, reducing waste and nourishing nature as biologi-
cal nutrients [39–41]. In contrast, for non-biodegradable 3DP waste, continuous 
recycling as technical nutrients has been identified as the most effective solution to 
minimize 3DP waste and dependency on virgin materials [38, 42].

There are two primary recycling methods: mechanical and chemical. Mechanical 
recycling, the more widely used approach, involves physical processes such as sorting, 
cleaning, and melting to extrude new filaments. In contrast, chemical recycling is 
less frequently used and involves breaking down polymers into their chemical blocks 
for reuse in new chemical processes [12]. While mechanical recycling of 3DP waste 
as technical nutrients offers opportunities to mitigate environmental pollution and 
enhance material efficiency by reducing the usage of virgin materials, it also presents 
several technical challenges including downgrading the material’s mechanical and 
thermal properties [12, 43, 44].

As shown in Figure 2, in circular fashion, the waste can serve either as technical 
nutrients that continuously circulate within a closed-loop C2C process without the 
material property degradation, or as biological nutrients that naturally decompose. 
Specifically, biodegradable polymers sourced from nature can be used to produce fila-
ments for 3D printed wearable products; the resulting waste can then be decomposed 
into nature, providing nourishment to the next generation of biological life. On the 
other hand, the waste from 3D printed wearable products made of non-biodegradable 
polymers can be recycled to new filaments for the product manufacturing, allowing the 
polymer to continuously circulate as technical nutrients within a closed-loop system.

Various types of 3DP waste encounter distinct challenges in waste management as 
either biological or technical nutrients, due to their specific chemical compositions 
and properties. Although ABS has been used as the 3DP material by a few designers, 
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the main contributors of 3DP waste in the fashion industry nowadays are PLA- and 
TPU-based materials. Thus, the following section explores challenges and opportuni-
ties associated with managing different types of 3DP waste, primarily the byproducts 
of PLA and TPU, to align with the current circular fashion movement.

4. �Challenges and opportunities of 3DP waste

4.1 PLA-based 3DP waste and its recycling

PLA is one of the most prevalent materials in FDM 3DP and is the most com-
monly used bioplastics due to its excellent biodegradability, which positions it a 
promising biological nutrient within a closed-loop system [45]. PLA can degrade 
naturally in the environment, releasing only water and carbon dioxide, making it 
more environmentally friendly compared to many other 3DP materials such as TPU 
and ABS [46]. Studies have demonstrated that using PLA as biological nutrients can 
temporarily replace non-biodegradable 3DP materials, helping to reduce waste in 3DP 
[47]. Moreover, PLA provides additional environmental benefits, as it is derived from 
renewable resources such as corn starch, sugarcane, and tapioca roots, significantly 
reducing reliance on petroleum-based feedstocks [48].

4.1.1 Biodegradability of PLA-based 3DP waste

Although PLA is one among a few 3DP materials that can function as biological 
nutrients, PLA’s biodegradability is conditional. Improper processing can further 

Figure 2. 
Biological and technical nutrients of 3DP waste in circular fashion.
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result in 3DP waste and environmental pollution [39]. A common misconception 
among designers is that PLA breaks down rapidly, whereas in reality it can take over 
a year to degrade at a room temperature; its decomposition rate can accelerate signifi-
cantly under the industrial composting condition, breaking down within 12 weeks 
at an elevated temperature [49]. Therefore, the industry professionals and designers 
must consider key decomposition conditions, particularly temperature and humid-
ity, which are challenging to control outside of the specialized industrial setting 
[50]. Thus, one of the most critical challenges in managing PLA-based 3DP waste as 
biological nutrients is its dependency on specific environmental conditions, requiring 
professional composting facilities to achieve full biodegradability [51]. Despite such 
challenges, PLA-based 3DP waste still presents great potential as biological nutrients 
due to its biodegradability and renewability under the assumption that decomposition 
conditions are properly controlled.

4.1.2 Challenges of PLA-based 3DP waste recycling

While PLA is biodegradable, it is also highly recyclable as technical nutrients, 
and recycling is by far the most practical approach to manage PLA-based 3DP waste 
[52]. Recycling PLA byproducts also presents some challenges. PLA is susceptible to 
thermal, thermos-oxidative, and thermomechanical degradation [12, 53]. Elevated 
temperatures during recycling causes PLA to degrade thermally. Thermo-oxidative 
degradation takes place when PLA is exposed to elevated temperatures in the presence 
of oxygen during the recycling process. Thermomechanical degradation also results 
from mechanical stress during the recycling process, leading to degrade PLA quality 
[53]. The challenge to precisely control temperature, oxygen levels and mechani-
cal stress during recycling often results to the PLA quality degradation, leading to 
deteriorated mechanical and thermal properties [8].

Numerous researchers have recycled PLA-based 3DP waste and examined their 
mechanical properties to verify reliability of PLA waste recycling and to determine 
if PLA can be continuously recycled without the quality degradation as technical 
nutrients. Studies found that mechanical recycling results in the property degrada-
tion, particularly when PLA is sourced from the blends of different grades [54]. 
However, when PLA comes from a high-grade, uncontaminated source, the recycling 
process only causes minimal degradation to the properties of recycled PLA [8, 54]. 
Researchers also investigated the effect of repetitive recycling processes on the PLA 
properties, resulting that both mechanical and thermal properties gradually declined 
as the number of recycling cycles increased [55].

4.1.3 Opportunities of PLA-based 3DP waste recycling

While previous studies found that the presence of elevated temperature, oxygen, 
and stress during the recycling process leads to the PLA property degradation, 
hindering its effective integration into a circular system of 3DP, PLA-based 3DP waste 
still present great potential to be used as technical nutrients in a closed-loop system 
[43]. Recycling high-quality, uncontaminated PLA can be a viable option as it does 
not experience the property degradation due to recycling [8]. In addition, blending 
a certain percentage of virgin PLA with PLA-based waste during recycling has been 
found to enhance the mechanical properties of recycled PLA [12]. Moreover, the 
precious control of parameters including temperature, oxygen levels and stress during 
recycling can result in recycled PLA with improved mechanical properties [56]. In the 
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light of these arguments, PLA still holds an excellent promise to function as techni-
cal nutrients in the C2C process towards achieving circularity in the 3DP fashion 
industry.

4.2 TPU-based 3DP waste and its recycling

4.2.1 Biodegradability of TPU-based 3DP waste recycling

TPU, a block copolymer composed of soft and hard segments, has gained 
significant attention in the 3DP fashion industry due to its excellent mechanical 
properties [15]. While the soft segments provide flexibility and elasticity, the hard 
segments can contribute to strength, rigidity, and durability to 3D printed wear-
able products, all of which are necessary for providing comfort to wearers and 
withstanding multidirectional forces that textiles experience during daily wear 
due to body movement [15, 57, 58]. TPU is not inherently biodegradable due to its 
chemical structure and composition that make it resistant to breakdown naturally 
[59]. Therefore, TPU-based 3DP waste cannot serve as biological nutrients in the 
circular fashion system.

4.2.2 Challenges of TPU-based 3DP waste recycling

Although TPU is not biodegradable, it is capable of withstanding thermal 
processing, making it a highly suitable material for recycling through melt-
ing, enabling it to function as technical nutrients within the C2C process [60]. 
While mechanical recycling is a viable option for managing TPU-based 3DP 
waste, it presents some challenges. The recycling process often negatively affects 
the mechanical performance of TPU [61]. Previous studies found that a single 
recycling does not significantly alter the mechanical and thermal properties of 
TPU. However, with a repeated recycling, the material begins to exhibit slight 
mechanical degradation [62]. In contrast, other studies revealed that even after 
three cycles of TPU recycling, there is no significant change in the mechanical and 
thermal performance of TPU [63]. Although recycling usually tends to degrade 
the mechanical properties of TPU, some studies have reported that the repeated 
cycles of recycling can enhance its mechanical performance, while its thermal 
properties remain consistent [61]. Such results display great potential for TPU 
waste recycling without any property degradation.

4.2.3 Opportunities of TPU-based 3DP waste recycling

Given that recycling TPU waste can sometimes lead to slight degradation in its 
mechanical properties, while in other instances it has no impact or even improves 
the properties, it is crucial to examine commonly used TPU filaments to determine 
which ones undergo property degradation and which ones remain unaffected through 
the TPU-based 3DP waste recycling process. In addition, as recycling high-grade, 
uncontaminated PLA results in recycled PLA without property degradation, a similar 
outcome may be achievable for recycled TPU. Furthermore, arguably blending virgin 
TPU with TPU-based 3DP waste during recycling could potentially yield recycled 
TPU without any property degradation. Hence, it is recommended for future stud-
ies to investigate recycling of high quality, uncontaminated TPU as well as potential 
benefits of blending virgin TPU while recycling TPU-based 3DP waste.
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5. �Conclusion

5.1 Summary

This chapter highlights the potential of achieving circularity in the 3DP fashion 
industry by retaining 3DP waste within a circular closed-loop system. Although 
3DP holds great potential to enhance sustainability in the fashion industry, it gener-
ates considerable plastic waste. As one of the most widely used 3DP techniques, 
FDM generates significant amount of waste in the form of failed prints and support 
structures primarily composed of PLA and TPU. This chapter first introduced the 
circularity principles and the closed-loop C2C process model, specifically focusing 
on the potential of managing different types of 3DP waste as biological and technical 
nutrients by addressing the current issues of 3DP plastic waste in the fashion industry. 
This chapter also discussed the challenges and opportunities associated with manag-
ing PLA- and TPU-based 3DP waste within a circular closed-loop system.

While PLA has the potential to function as biological nutrients in the C2C process, 
improper processing of PLA-based 3DP waste can result in additional waste and envi-
ronmental pollution, hindering its effectiveness as biological nutrients. In contrast, 
TPU is not inherently biodegradable, making it incapable of serving as biological 
nutrients. However, both PLA- and TPU-based 3DP waste are highly recyclable, which 
can be used as technical nutrients, offering a promising solution to promote circular-
ity in the 3DP fashion industry. Despite opportunities, the recycling process faces 
some challenges. The primary challenge in recycling PLA- and TPU-based 3DP waste 
is the polymer quality degradation, resulting in reduced mechanical performance, 
which could compromise their effectiveness to function as technical nutrients within 
the C2C process. Such a challenge can be overcome through preciously controlling the 
recycling process parameters, preventing contamination, and blending 3DP waste 
with a certain amount of virgin material during recycling. Such an effort can prevent 
the degradation of mechanical properties of recycled 3DP materials. In sum, PLA and 
TPU hold great promises to function as technical nutrients within the closed-loop 
system towards achieving circularity in the 3DP fashion industry.

5.2 Future research direction

Such proposed strategies to overcome the property degradation of recycled 3DP waste 
require a thorough practical examination to draw conclusive insights into the effective 
recyclability of PLA- and TPU-based 3DP waste, which should be the focus in future stud-
ies. Thus, the following three key areas are recommended for future studies to enhance 
the recyclability of 3DP waste towards achieving circular 3DP fashion industry. The future 
research should investigate the recycling potential of high-quality, uncontaminated 3DP 
waste to gain a better understanding of their performance. In addition, further research 
should be conducted to examine the effectiveness of blending virgin materials with 3DP 
waste to enhance performance and consistency of recycled materials. Moreover, future 
research should explore the impact of precisely controlled recycling process parameters 
on the quality and performance of recycled materials.

5.3 Action plan

Despite the potential of managing PLA- and TPU-based 3DP waste as biological 
and technical nutrients within the circular fashion system, circularity cannot be 
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achieved unless circularity principles and practices are holistically understood and 
adopted by all stakeholders involved in the fashion industry, from upstream manufac-
turers to downstream consumers. It is important to engage all stakeholders as change 
agents to move forwards circularity in the 3DP fashion industry, as small changes 
by individuals can create big impacts to the industry. For the betterment of the 3DP 
fashion industry, collective efforts from everyone need to be gathered, including 
enhancing production efficiency, minimizing resource depletion, practicing respon-
sible consumption and adopting return, repair, and recycling practices.

In particular, transparency between companies and consumers is crucial to achieve 
circularity in the 3DP fashion industry. Companies can accelerate circularity within 
the industry by implementing various sustainability initiatives, while consumers play 
an essential role as change makers for the sustainability movement. For example, 
labeling is a crucial part that can bridge brands and consumers. In the case of 3D 
printed wearable products, labels can offer transparency regarding material types, 
production process, and recyclability, thereby empowering consumers to make 
informed decisions. Proper labeling can also assist consumer insights by providing 
the essential knowledge and guidance on how to responsibly consume, recycle or 
decompose 3D printed wearable products after their use, which can facilitate cir-
cular practices in the 3DP fashion industry. Specifically, when 3D printed wearable 
products are made of using 3DP materials as technical nutrients, the product labels 
can guide consumers in keeping them uncontaminated. This is important because 
uncontaminated 3DP waste can be recycled into filaments without significant loss in 
mechanical performances. For instance, Patagonia uses recycled TPU in the produc-
tion of their Black Hole products to reduce dependence on virgin petroleum without 
compromising the product performance to optimize recycling conditions. Patagonia 
emphasizes that TPU can only be recycled if it remains uncontaminated and reminds 
consumers to properly separate it from other polyester materials after the primary use 
[64]. Care labels also can guide consumers properly decompose biodegradable prod-
ucts without contaminating them with non-biodegradable materials. For example, the 
fashion brand MATE manufactures all its products from sustainably made, non-toxic, 
natural, and organic materials which require proper decomposition into the soil as 
biological nutrients, supporting circularity in the fashion industry [65].

In addition to providing the 3DP waste management information through labeling, 
brands also have a responsibility to educate both consumers and recyclers through 
various channels, as they directly participate in 3DP waste management at the end of 
the product life cycle. For example, companies can promote sustainability initiatives 
through social media campaigns, share educational and accessible information on 
their websites, and offer educational workshops and printed materials in physical 
stores to better engage with consumers and potential recyclers.

Alongside fashion brands and consumers, the government as an external stake-
holder also plays a key role in transitioning the 3DP fashion industry towards the 
circular system. By supporting and regulating the fashion industry, the government 
can spearhead the sustainability movement in the 3DP fashion industry through 
implementing eco-friendly policies. For example, the government can proactively 
promote recycling initiatives by establishing and/or sponsoring recycling facilities 
and patronizing technologies that enhance recycling efficiency, while also implement-
ing regulations that mandate companies to manage 3DP waste responsibly, eventu-
ally raising awarenesses across the fashion industry. Moreover, the government can 
facilitate sustainability education by providing platforms and financial support, and 
incorporating sustainable 3DP practices into the curriculum, as young designers are 
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introduced to 3DP in school, making it an ideal stage to cultivate sustainable practices 
in 3DP waste management [66].

In sum, every individual in the supply chain must cultivate an awareness and 
mindset of circularity of 3DP waste, recognizing pollution and waste issues we face 
today. Thus, sustainability education plays a key role in this process by increasing 
awareness of 3DP waste and empowering stakeholders to embrace more sustainable 
practices.

This chapter deepens the understanding of challenges associated with recycling 
PLA- and TPU-based 3DP waste and their potential opportunities to be considered 
as biological and technical nutrients in the circular fashion system. By introducing 
conceptual ideas of 3DP waste management, this chapter stands as a platform for 
critical dialogs on 3DP material innovation and waste management by holistically 
integrating the C2C principles towards achieving circularity in the 3DP fashion indus-
try. It establishes the foundation for researchers and industry professionals to further 
explore PLA- and TPU-based 3DP waste recycling within the circular fashion system. 
This effort ultimately promotes circularity in the fashion industry by encouraging 
more responsible use of 3DP materials and the implementation of effective 3DP waste 
management strategies.

© 2025 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Abstract

The chapter introduces a new and innovative methodology of researching inter-
national business in the context of the Islamic world, which has not been explored 
properly due to the growing world interest in the business ethics of the Islamic world 
and the widening surface of globalization. Whereas research on international busi-
ness has advanced in other cultural areas, there is a little understanding on how the 
groundbreaking system of research can meet and/or support the Islamic tenet. This 
chapter is based on the systematic review of the available literature and qualitative 
design of research to examine the intersections of creativity and global business with 
the Islamic ethical foundations. It suggests the Islamic model of a creative business 
research that focuses on three main concepts ijtihad (independence of reasoning), 
istihsan (judicial preference), and maslaha (public interest). The chapter reveals 
that the practice of these principles leads to the development of both moral integrity 
and methodological novelty of scholarly work in international business. Besides, it 
provides experience-based advises to both research agencies as well as practitioners 
who have to work through the challenges of running business in culturally and reli-
giously varied contexts. Insights into the empirical results add more lenses to the ways 
in which creativity in cross-cultural business is understood and can thus show how 
Islamic jurisprudence can introduce ethical and innovative business research practices 
in global business environment.

Keywords: Islamic finance, Sukuk, Murabaha, Ijarah, Zakat, Waqf, Takaful, halal 
markets, Islamic banking, ethical research, design thinking, financial inclusion, 
business innovation, transparency, bias reduction

1. �Introduction

This is also because in a more globalized world of business, researchers are pre-
sented with complex issues requiring solutions beyond normal cultural and religious 
parameters and therefore requiring creative developments. The point where inter-
national business research and Islamic principles meet is a very rich and at the same 
time unexplored field of research. As there are about 1.8 billion Muslims globally and 
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Islamic economies currently play an enormous role in the international markets, it 
has now become critical to know how Islamic systems could be designed in a way that 
generates creativity among scholars and practitioners [1, 2]. The culture of creativity 
in business research traditionally promotes innovation, creative thinking, and innova-
tive methods. These methods should, however, be localized into the value system of 
cultures in which one intends to know. The Holy Quran and Sunnah are the basis of 
the Islamic principles that form a complete ethical system to govern every behavior 
in all spheres of life, including business and research activities. The difficulty is in 
balancing between the modern techniques of research in the art field and these deeply 
rooted Islamic positions [3].

There are some key questions to be discussed in this chapter: How can innovative 
research methodologies be implemented in the case of international business, and 
at the same time be consistent with Islam? How can Islamic thinking be used to aid 
businesses in developing creativity in research? What are how will researchers avoid 
the possible conflict between the current research activities and the traditional Islamic 
values? The relevance of these questions is especially attributable to the fact that the 
Muslim-majority markets are gaining more and more importance in business, and ethi-
cal considerations are becoming more and more important in global business activity.

This chapter has three purposes: first, to critically evaluate available knowledge 
on creativity in international business studies with particular reference to Islamic 
communities; second, to come up with a model of research that integrates vital 
Islamic values; and third, to offer guidelines to usable by scholars on the path of 
conducting research in this arena of knowledge that is interdisciplinary. This chapter 
helps in clarifying the theoretical concept of the determination of research methods 
in international business by observing these objectives.

It is not just an academic piece of work. With a growing interest of businesses in 
working with various markets, it is becoming a current-day practice to know how to 
carry out creative research within reasonable cultural boundaries. As much as this 
chapter addresses the Muslims and non-Muslim researchers, it also provides research-
ers with reflections on how to carry out research that upholds the Islamic values, 
ensuring research innovation and creativity with cross-cultural applicability of the 
research in all aspects.

2. �Conceptual foundations of creativity in business research

Business research creativity is a compound phenomenon that has taken a different 
form in the current decades. In the center, creativity involves creating original ideas, 
strategy, or methods, which is personally attributable to insights in business phenom-
ena [4]. Creativity, in the research of international business, has more prospective 
dimensions to follow as it bears the cross-culture complexities and variety in the 
business dynamics. Conceptualization of creativity typical of the west is usually 
individualistic, disruptive, and contrarian to authority, factors which can be demand-
ing to recontextualize when transposed in varied cultural domains.

Modern-day studies on business have become aware of the fact that creativity is a 
crucial element in the solution of complex global issues. Results of this have taken the 
form of methodological advances in mixed-methods research, participatory research 
methods, and interdisciplinary methodologies linking formerly distinct spheres 
[5]. Creative methods in business research represent a more general change in the 
epistemological awareness that is taking place in business research that is shifting 
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its predominantly positivist focus in a direction taking heed of socially constructed 
nature of the business realities, and progress toward more interpretive and construc-
tivist perspectives.

Taking a closer look at creativity in the context of research methodology in par-
ticular, there are a couple of important things that can be considered. Unconventional 
strategies of research can include versatile designs, adjusting to new ideas on the fly, 
novel data gathering procedures capable of observing phenomena that were previ-
ously unseen, and new methods of analysis, which bring patterns and connections 
into focus otherwise unavailable using standard measures [6]. Such methodological 
innovations are especially relevant in cases of international business when investiga-
tors operate in alien cultural environments and relationships with a variety of mul-
tiple stakeholders.

2.1 Divergent thinking

There is a possibility to discuss various potential solutions and search strategies, 
rather than limiting the focus to already established methodologies. This reflects a 
readiness to explore alternative ideas and pursue different explanations in business 
research.

2.2 Interdisciplinary integration

Interrelating existing spheres of knowledge can lead to the creation of new 
insights. An extensive understanding often emerges when knowledge from other 
fields, such as psychology, sociology, and economics, is creatively applied in business 
research.

2.3 Contextual sensitivity

Reconciling research methodologies with cultural, social, and institutional con-
texts is essential, particularly when conducting international business studies across 
diverse cultural settings. These conceptual foundations provide the background 
against which Islamic views on creativity must be examined. The subsequent chapters 
will explore how these broad definitions of creative research interrelate with, and 
are subject to modification by, Islamic values and principles, ultimately forming a 
synthesis that aligns creative innovation with Islamic ethical frameworks.

The latter conceptual grounds present the background in which Islamic views on 
creativity have to be looked at. The subsequent chapters will introduce the manner 
through which these broad definitions of the concept of creative research interrelate 
with and are subject to being modified by the Islamic types of values and principles, 
creating the foundation of the synthesis that accords with both creative innovation 
and Islamic types of ethical frames.

3. �Islamic perspectives on creativity and knowledge creation

The Islamic view of creativity and generation of knowledge is unique, and it varies 
substantially with those in the West. Creativity (ibda) in Islam can be interpreted as 
human intellect and imaginations, used by humans within the context of the systems 
set out by divine guidance. The Islamic view differs from secular perspectives that 
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often perceive creativity as an act of free or autonomous discovery. In contrast, Islam 
understands creativity as the process of uncovering or discovering within a divinely 
ordered cosmos. Unlike the concept of ex-nihilo creation, creating from nothing, 
which is a power attributed to Allah alone, human creativity is seen as a means of 
exploring and expressing what already exists within God’s creation [7]. This theology 
has a great influence on the conceptualization and practice of creativity in Islam.

Islamic philosophy of knowledge production is based on some major principles as 
evidenced in the Holy Quran and Sunnah. Tawhid (Divine unity) generates the idea 
that all knowledge has only one source, namely, Allah, and thus represents a whole 
and not disintegrated discipline. This comprehensive perspective fosters cross-dis-
ciplinary thinking and interconnection of expertise from various fields. Ilm (knowl-
edge) is one of the core principles of Islamic thought, and knowledge acquisition 
is regarded as a religious duty. Importantly, the Islamic school of thought does not 
define knowledge on a religious-secular boundary but defines it as being beneficial or 
harmful depending on the effects it has on human well-being [8].

Some of the Islamic jurisprudential ideologies offer platforms to innovative 
problem-solving and knowledge-building. Ijtihad (independent reasoning) is 
the intellectual endeavor of coming up with answers to new cases that are not 
commonly tackled in the primary sources directly. The process promotes innova-
tive thinking within the accepted ethical premises. Istihsan (juristic preference) 
enables the scholar to pursue a solution that may technically lead to a technical 
violation of the established analogies, but is more effective with the spirit of the 
Islamic law. Maslaha (public interest) considers human welfare as a standard to 
check the novelty of any new concept or way [9]. A combination of these prin-
ciples creates a structure that not only fosters creativity in thinking but also puts a 
limit on such ethics.

3.1 Godly criteria of creativity

In Islamic philosophy, creativity in humanity is interpreted as discovery and inno-
vation with the confines set by God as opposed to ex nihilo. This perspective influ-
ences the manner in which Muslims go about the business of innovation by looking at 
innovating wisely, which does not disregard human weaknesses.

3.2 The knowledge as an entirety

Coming about based on tawhid (Divine unity), the Islamic epistemology considers 
all knowledge to be related and unified in a single origin. This fosters cross-disciplin-
ary research and integrative research in business research as opposed to increased 
specialization.

3.3 Ethical limits of the innovation

Islamic theories of creativity highlight that an innovation should work within 
the ethical context based on Quran and Sunnah. This offers a piece of advice 
to researchers who have to move between creative investigation and ethical 
responsibility.

All these Islamic views on creativity and generation of knowledge carry enormous 
implications toward studies in business. They propose a way of thinking that is both 
98



The Creative Approach in International Business Research (Islamic Context)
DOI: http://dx.doi.org/10.5772/intechopen.1012060

5

rooted in ethical ground and respects innovation, posits a whole way of thinking 
among boundaries between disciplines, and accords value to new ideas on the basis of 
their human welfare rather than economic payoff. This framework presents distinct 
opportunities in the improvement of creative strategies that can be utilized in interna-
tional business research with regard to the situations that involve the values of Islam 
economic dynamics and business operations.

4. �Literature review: Creativity in international business research

4.1 Traditional development of creative approaches

The development of the creative methods of international business research is trace-
able in several stages that can be outlined as a wider transformation of the management 
thought. The initial research studies on international business (1960s–1970s) were mostly 
carried out using methodologies that were in the positivist framework, including the study 
of measurable things like trade movements and foreign direct investment. Creativity was 
up to the theoretical modeling at the base of the established paradigms [10]. The cultural 
turn in studies of international business (1980s–1990s) and its most well-known repre-
sentative, the dimensional model of Hofstede [11] and later refined in the GLOBE project, 
brought more methodological variety and interdisciplinary conceptualization, and this 
was named as seeing a growth in novel ways of creative research, cross-disciplinary stud-
ies taking into account predominantly anthropological and sociological ideas.

There has been a considerable growth in innovative approaches to the research 
on international business today. Scholars such as Doz and Birkinshaw et al. consider 
the practice, which combines the strategies of qualitative and quantitative research, 
longitudinal analyses, and participatory mechanisms [5, 12]. Incessancy of context-
specificity in phenomena of international business has also motivated innovative 
adaptations of research techniques to various cultural environments. However, new 
research has emphasized the necessity of indigenous theoretical approaches that 
oppose the Western-based frameworks and that signify a conceptual resurgence in 
the production of knowledge in the discipline [13].

4.2 �Current state of research at the intersection of creativity, international 
business, and Islamic contexts

The study of specifically research about creativity in international business in 
Islamic circumstances is still in its immaturity stage, but there are a few influential 
works that have been published. Gümüsay discussed the issue of entrepreneurship 
in the context of the Islamic religion, indicating the influence of religious values 
on innovations in carrying out business [1]. Ramadani et al. analyzed the effect of 
Islamic values on family business innovation in Southeast Asian markets [14]. Hassan 
et al. explored the abilities of innovation in solving problems in Islamic financial 
institutions and discussed how the need to ensure compliance with Shariah limits and 
induces the innovative thinking process [15].

Evaluation of the existing literature shows several important gaps. To start with, 
the majority of research dwells on a particular industry (especially Islamic finance) 
instead of considering the research methods with innovations more generally. 
Second, it does not go far in considering how the Islamic epistemological viewpoint 
may even enhance the creativity in research, and not just provide ethical guidelines. 
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Third, scholars assume uniformity when they generalize the Islamic contexts without 
considering similarities and differences in the Muslim-majority markets. Lastly, the 
integration between the Western theories of creativity and Islamic values has proven 
to be rather inadequate as few studies do consider them a joint field, but rather treat 
them as distinct ones [3, 16]. This review of the literature suggests an increase in 
interest in the search of the answers to the question of how the business can become 
more creative based on Islamic grounds and how huge the potential is of the basic 
theory development and research. This premise will therefore be the basis of forming 
up frameworks in the succeeding sections aimed at closing these noted gaps.

5. �Theoretical framework: Integrating Islamic principles with creative 
research approaches

In order to fill the identified gaps in the literature review, in this section, the 
theoretical framework is proposed that incorporates the Islamic principles into the 
approaches of the modern creative research in the area of international business. Such 
an integration must take into account, on the one hand, the basic Islamic ideas appli-
cable to knowledge production and, on the other hand, the main aspects of innovative 
research practices, trying to find a common ground and effective conflict between 
these two traditions.

The essence of this paradigm is the theory of maqasid al-Shariah (higher objectives 
of Islamic law), which offers a moral dimension of weighing innovative approaches. 
Scholar Al-Ghazali, among other scholars, as well as modern translations by Auda 
[17], seems to assume that maqasid involves the conservation and benefaction of reli-
gion (din), self (nafs), mind (aql), posterity (nasl), and property (mal). More recent 
growths have entailed such concepts as justice, human dignity, and freedom. These 
goals capture not only the creative possibilities of inquiries but also the moral limits of 
research practices. As an example, the research methodologies, which advance human 
welfare and at the same time respect human relations, would meet the maqasid, 
although they would be based on innovative procedures that the classic texts do not 
directly cover.

5.1 Ethical foundation

Maqasid al-Shariah (concerns of Value).

5.2 Epistemological principles

Tawhid (Unity), Ilm (Knowledge), Amanah (Trust).

5.3 Methodological approaches

Ijtihad (Independent Reasoning), Istihsan (Juristic Preference), Shura 
(Consultation).

5.4 Research applications

Participatory Methods, Mixed Approaches, Contextual Adaptation, Ethical 
Reflection.
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5.5 Practical outcomes

5.5.1 �Socially beneficial research, ethical business practices, culturally appropriate 
innovation, sustainable development

The second layer of the framework refers to the epistemological principles. Divine 
unity, an Islamic understanding, goes by the name tawhid, implies that knowledge 
is not divided into disciplines, but constitutes one. This augers well with the current 
trend in international business research, which has been to focus on interdisciplinary 
studies and systems thinking. The importance of amanah (trust) similarly is aimed at 
researchers as the guardians of knowledge who have a duty to participants, communi-
ties, and societies and chimes with modern interest in research ethics and stakeholder 
involvement. These principles of epistemology define the conceptualization of the 
role of researchers and their relationship with creating knowledge.

Islamic concepts are also helpful at the methodology level where they could be 
used to design creative studies or research projects. Ijtihad (independent reason-
ing) warrants innovation in coming up with new methods of research in the case 
that existing ones are inadequate as long as the new approach does not conflict with 
essential principles. Istihsan (juristic preference) is an aid to methodological deci-
sions that will not follow traditional decisions when this is more suitable to research 
purposes. Shura (consultation) focuses attention on collaborative and participatory 
research design employing different stakeholders, especially the ones affected by the 
phenomenon being studied.

This holistic approach would imply various specific courses of actions that would 
embody creative research within the Islamic context, such as (1) participatory models 
of research in which the knowledge of the community would be valued and consider-
ing the stakeholders as co-researchers rather than as subjects; (2) mixed-method 
research that would serve the purpose of overcoming the limitation of a single 
methodology; (3) contextual trending of research tools that would help avoid the 
dangers of cultural and religious sensitivity of individuals; and (4) explicit consid-
eration of the ethics of the research process. Through this, researchers will be able 
to find innovative ways of performing the research, which does not compromise the 
originality of the research that propounds Islamic values that apply to international 
business practices.

6. �Methodology for researching creativity in Islamic business contexts

This part outlines a methodological approach to the culturally competent study 
of creativity in Islamic international business settings in an exhaustive way. The 
medley between religion, culture, and business is so complicated that a mixed-
methods approach, relying on methods based on qualitative and quantitative 
research, is suggested as a method for planning to consider depth, as well as to achieve 
generalizability.

The main research considerations are:

•	 Having in mind the diversity of the Islamic practices, as well as schools of 
thought, it is important to consider the following Islamic practices.

•	 And that, being careful not to generalize about cultures,
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•	 Engaging in reflexivity, particularly of non-Muslim researchers,

•	 Creation of ethical integrity that is in tandem with Islamic values.

This methodology is designed in a number of steps:
Exploratory phase: The exploratory phase employs qualitative methods such as 

interviews, focus groups, and observations to identify key themes and cultural 
underpinnings of creativity.

Instrument development: This is the development or adaptation of items appropri-
ate to the culture and religion so as to fit the needs of the research that is commonly 
done in cooperation with Islamic scholars and practitioners.

Quantitative investigation: Uses surveys or experiments to examine interrelation-
ships between key variables identified in the precedent quantitative investigation.

Integration and interpretation: a combination of the results of the two methods 
with an interpretation reducing them to international business theory and Islamic 
principles.

Good examples of data collection techniques are narratives, case studies, and par-
ticipatory research (based on the Islamic principle of shura). Such approaches bring to 
life the experiences and moral limitations of Islamic creativity in business.

Thought processes must also account for both intellectual and ethical consider-
ations. These considerations involve methodological approaches such as interpreta-
tion, phenomenological analysis, content and comparative analysis, and network 
analysis. Throughout this process, researchers should remain critically reflective of 
themselves and the potential biases and positional influences in their research.

To sum up, the presented flexible but solid framework can be used to investigate 
creativity within Islamic business in a locally contextualized way that must balance 
the rigor of the methodology and the Islamic ethical and cultural considerations.

7. �Ethical considerations in creative business research

The work at the interface between the creative practice and Islamic principles 
in the research on international business requires the necessity to focus on ethical 
considerations that go beyond the established norms of research ethics. This part dis-
cusses particular ethical issues that occur in this sphere and suggests what principles 
should be applied to cover those problems in Islamic ethics.

On a fundamental level, Islamic ethics in research is rooted in the broader Islamic 
moral and legal system, which is based on the Holy Quran and Sunnah. Among its 
important principles are respect for human dignity (karamah), justice (adl), benefi-
cence (ihsan), and non-maleficence (la darar). These values are consistent with most 
Western research ethics systems, but usually bear some other aspects or priorities. 
To give an example, the Islamic concept of justice goes beyond procedural fairness 
toward distributive justice, which involves sharing the benefits of research with the 
communities that participate in it [18].

In using innovative methods of research in Islamic business, several particular 
moral obstacles appear. To begin with, the need of innovative research techniques 
may imply the application of practices that would contradict with Islamic beliefs like 
deception in the research design, or some kind of incentives that can be interpreted as 
unethical or tantamount to gambling (maysir). Second, a creative way of thinking is 
often transgressive in terms of disciplines, which may be critical in terms of expertise 
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and authority, especially in light of a religious power influencing business activi-
ties. Third, the power differentials apparent in most research relationships can be 
compounded by the study of Islamic business in situations where the researchers are 
non-Islamic, and this poses the issue of representation and interpretation.

7.1 Transparency and informed consent

In addition to the regular informed consent practices, the researchers must be 
transparent concerning the objects, schemes, and possible applications of the research 
in the language that participants can understand. This is in line with Islamic propen-
sity toward trustworthiness (amanah) and truthfulness (sidq).

7.1.1 Dignified observation of religious values

Investigators are required to exhibit respect of the Islamic ideals in case they 
disagree with their own. This will involve meeting religious observances in provided 
research (e.g., prayer times), not using research designs that also pose cognitive 
incompatibility with Islamic ethos, and interpreting them to Islamic scholarship as 
opposed to use of obtuse paradigms.

7.2 Benefit to the community and information sharing

The research itself must support the communities being studied, and there must 
be concrete thought about how research can be disseminated to and possibly benefit 
Muslim business communities. This is based on the Islamic view of maslaha (public 
interest) and covers the case regarding extractive research practice.

7.3 Reflexivity and positionality

The researchers are advised to be critically reflexive concerning their own positional-
ity, especially in religion and culture. This involves accepting the fact that some questions 
are beyond understanding, and proper consultation is necessary with those who have the 
lived experience and religious knowledge that may help in answering the questions.

Researchers may take into consideration several pragmatic ways of operational-
izing these ethical principles. Forming advisory boards consisting of Islamic scholars 
and practitioners at the business can help in giving the answers to ethical questions in 
the entire course of the research process. Putting the Muslim business communities 
in positions of co-researchers as opposed to experimental subjects in collaborative 
research designs can help remove the problem of power imbalance. Accountability 
would be improved when results are reported transparently, together with methods 
used; thus, this should focus on the implementation of Islamic principles in making 
research decisions. Lastly, the ethical review process must be extended beyond the 
institutional needs of the particular Islamic communities within the country.

Through adherence to such ethical considerations, however, researchers can adopt 
innovative ideas that are sensitive toward the Islamic customs without compromising 
the useful information to the body of international business knowledge. This ethical 
framework does give limits to not merely ethical conduct but also positive direction to 
build research designs that reflect lessons of respect, justice, and beneficence, all of 
which are values that cut across research traditions with certain forms of expression 
in the Islamic ethics.
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8. �Case studies: Creative research approaches in Islamic business contexts

This part comes with three case studies that have some examples of creative 
research spaces in the Islamic business settings. These examples exemplify that 
researchers have managed to blend the innovative methodologies and Islamic prin-
ciples and offer real examples of the theoretical construct demonstrated above. Both 
cases show various facets of innovation in terms of research design, realization, and 
transmission of knowledge.

8.1 Case study 1: Islam and participatory action research on microfinance

A team of researchers working on the project entitled Innovation in Islamic 
microfinance Institutions in Indonesia used the participatory action research (PAR) 
approach to create new financial products that could better suit the local communi-
ties in the rural areas and remain compliant with Shariah. Instead of placing their 
outside models, researchers invited local Islamic scholars, microfinance practitioners, 
and members of the community to act as co-researchers. Using jointly organized 
workshops following the Islamic concept of shura (consultation), the group came up 
with conflict areas between current microfinance products and local economies. The 
process of conducting research allowed ijtihad (independent reasoning) by providing 
participants with an opportunity to observe anew conventional meanings of Islamic 
financial principles through a prism of contemporary pressures.

The innovative strategy came up with several innovative financial instruments, 
such as a variant of mudarabah (profits-sharing) structure, more appropriate to an 
agrarian environment where income is seasonal. The research methodology alone 
was rather innovative, provided that it represents the combination of Western PAR 
models and Islamic pathways of decision-making methods, visual mapping tools that 
are available to people with different literacy levels, and the creation of continuative 
boards of local reviews that could occasionally assess the ethical and religious aspects 
of the offered innovations. This example shows that even when using science in an 
Islamic manner, innovations that can be applied in practice and improve the well-
being of communities will be created as a result of creative research practices.

8.1.1 Indonesian microfinance participatory methods

Workshops on partnerships involving Islamic scholars, microfinance experts, 
and community participants are organized to develop Shariah, compliant financial 
products that address local economic needs.

8.1.2 Gulf banking: Ethnographic research

Ethnography in Islamic financial institutions in the states of the Gulf region, 
studying the process of work of creativity and innovation in highly regulated Shariah-
compliant systems.

8.1.3 Mixed-methods research Muslim tech entrepreneurs

Combining quantitative measures of creativity and qualitative narrative inter-
views to find out how Muslim entrepreneurs in the technology area become innova-
tive due to the religious context.
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8.2 Case study 2: Islamic banking innovation as an ethnographic research

The longitudinal ethnographic study of the innovation processes in Islamic 
financial institutions of countries included in the Gulf Cooperation Council showed 
creativeness in the research design process and approaches to analysis. The researcher 
was able to go behind the scenes of Shariah boards that are usually closed doors ses-
sions, and this could be attributed to the fact that the researcher had built trust within 
them after they realized he was respectful of the Islamic values as well as understand 
all his research intentions. The approach to it was shadowing important folks from all 
the departments, from product development to Shariah compliance, and witnessing 
how ideas went through several approval levels.

The critical imagination was the innovative development of a model of the process 
with which creative ideas are transformed according to the interaction with the 
structures of religion. Instead of just naming the Shariah constraints as a limiting fac-
tor in innovativeness, the analysis indicated the tendency of the religious parameters 
to impose more innovative solutions than would have arisen in the case of traditional 
banking. To convey these complicated interconnections between creative and 
religious sceneries, the researcher formulated visual mapping methods to show the 
process of accommodation of early thoughts as they were polished but not necessarily 
accepted or denied. This case shows how innovative research methods can drive out 
the subtle innovation process of knowledge in religiously informed settings and help 
dislodge simplistic accounts of religion as a curb on creativity.

8.3 Case study 3: Asking a mixed-methods research to Muslim tech entrepreneurs

A case study on Muslim technology innovators of Malaysia and the United 
Kingdom adopted a novel mixture of the method research methods to comprehend 
how religious values informed the innovative development of businesses. The study 
started with the modified psychometric scales of creativity, which include the dimen-
sion of Islamic values, and then the interview study was conducted based on narra-
tives to examine the experience of participants in trying to reconcile conflicts raised 
by technological advances and religious beliefs. These methods were supplemented 
by digital ethnography of online communities of the Muslim entrepreneurs, which 
documented the movement and appraisal of ideas through those networks.

The innovative aspect of this study was the use of approaches and techniques 
joined together. The researcher’s proposal an innovative method of analytical struc-
ture that traces associative links among quantitative patterns of creativity and qualita-
tive themes of narrative, locating trend lines in the manner entrepreneurs of diverse 
creative styles negotiated religious factors. The results overturned the dichotomous 
characterizations of the so-called traditional and innovative methods and highlighted 
the importance of the fact that Islamic values were frequently used not as limitations 
but rather as a source of creativity. The case demonstrates that methodological creativ-
ity can help create finer insights about the connection between religious values and 
business innovation than would have been possible using traditional research designs.

9. �Challenges and limitations in applying creative approaches

Although innovative research methods can provide good understanding of 
the foreign business in the context of Islamic conditions, it has rather significant 
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epistemological, methodological, and practical limitations that should be of great 
attention.

9.1 Epistemological challenges

There is a major tension between innovative research paradigm and orthodox 
Islamic epistemology. Traditional Islam scholarship emphasizes established interpre-
tive systems and agreement (ijma) that can be opposed to innovative approaches 
that seem to focus on novelty instead of orthodoxy [19, 20]. This is more prominent 
in the areas where the religious and business motives meet as is the case of Islamic 
finance and the halal industries. Moreover, unlike creative research, Islamic theory 
of knowledge takes into account the importance of certainty and textual fidelity. In 
the absence of a proper foundation of Islamic jurisprudence, the risk of researchers 
becoming excessively inclined toward nonreligious approaches is high.

9.2 Methodological challenges

The inherent assumptions in creative approaches designed in the Western context 
might not be compatible with Islamic morals, such as conducting a study with decep-
tion, a reward system that is similar to riba (interest) or maysir (gambling), which are 
both expressly prohibited in Islam. It takes innovation and literacy in religious matters 
to accommodate these methods to Islamic contextual realities without sacrificing the 
integrity of research. There are also issues regarding positionality: Muslim researchers 
can be suspected of bias, and non-Muslim researchers can be ill-versed on cultural 
and theological levels. Yes, interreligious joint-research partnerships could be a 
productive middle ground, but power relationships and interpretive control have to 
be managed [21].

9.3 Practical constraints

Researchers might find conservative business communities hard to access, have 
little institutional support from secular and Islamic institutions, and have a hard time 
publishing the religion-oriented studies in the professional journals.

9.4 Ethical dilemmas

The conflicting issue of ethical tension can be seen within the academic freedom 
and the sacredness of the religious fiber. The proper reflection of the diversity of the 
Islamic interpretations and the lack of misuse of the findings to create a stereotype is a 
central issue.

9.5 Issues of knowledge translation

These problems can be associated with the clear expression of findings over the 
religious and cultural borders and with the formulation of theoretical frameworks 
that not only are based on Islamic values but also can be applied to mainstream 
thought. Besides, the criteria of creative research assessment in Islamic environments 
are not satisfactorily developed.

However, such demerits aside, such impediments should not deter the scholar-
ship research. Instead, they need reflexivity, cultural sensitivity, and development of 
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conceptually and culturally suitable research designs that not only respect values of 
Islam but also do not abdicate on the principles of academic integrity.

10. �Opportunities for innovation at the intersection of research traditions

However, despite the barriers, the interaction between creative research and 
Islamic business environments has an appearance of potential contribution to theory 
and methodology. The tensions between the Islamic traditions and the practice 
of research today are not the inevitable points where conflicts may appear; they 
may become rather productive sources of innovation in the study of international 
business.

The most notable opportunity is the development of new theoretical models, 
which combine Islamic ethical concepts, including maslaha (public interest), maqasid 
al-Shariah (objectives of Islamic law), and tawhid (Divine unity), and the current 
business theories. These norms promote humanistic and ethical approaches toward 
innovation and creativity that do not conform to the Western capitalist demonstrated 
profitability model [1, 3]. As an example, the concept of maslaha shifts the grounds 
of evaluation to consideration of the common good, whereas tawhid associates the 
concept of a thinking integrated thinking, which provides new opportunities and 
introduces new perspectives on how to reconsider business creativity and ethical 
governance.

Methodologically, Islamic ethical restrictions, for example, the rule against deceit 
or focus on the welfare of the community, may generate more open, involved, and 
liberating research designs. These modifications not only follow the guidelines of the 
Islamic precepts but also increase the authenticity, relevance of the research process, 
and ethical rigor of research [15].

Also, Islamic interpretations continue to vary within geographical and cultural 
settings, including Southeast Asia, the Gulf, Turkey, and Western Muslim minorities, 
which is a rich comparative environment. The exploration of the local interpretation 
and operationalization of Islamic values enables the researchers to go beyond the 
notion of the concept of Islamic business and to discover situational manifestations of 
faith-based entrepreneurship [14].

Most importantly, the practical experience with Islamic epistemologies will lead 
to epistemic inclusivity in the international business study. Offering critical challenge 
to the hegemonic position of the Western paradigms, scholars will be able to stretch 
the scope of the possible knowledge creation, moving toward the pluralistic repre-
sentation of the global business phenomena that are both ethically sound and locally 
applicable [1].

Hence, this intersection is not a peripheral niche, but a productive space to specu-
late business theory and practice. Islam-based creative research has the capability of 
enhancing the international business research discourse in terms of newer knowledge 
and more accommodating frameworks, both on a global level.

11. �Research findings: Patterns of creativity in Islamic business contexts

Empirical research at the intersection of creativity, international business, and 
Islamic contexts reveals distinctive patterns that reshape prevailing notions of innova-
tion. These patterns reflect a values-driven orientation, collaborative social processes, 
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and integrative knowledge practices that distinguish creative approaches within 
Islamic business environments.

11.1 Values-based innovation

Across contexts, innovation in Islamic settings is primarily guided by ethical 
considerations rooted in Islamic principles rather than purely market-driven log-
ics. For example, research on Muslim entrepreneurs in Malaysia demonstrates that 
innovation is assessed through the framework of maqasid al-Shariah, often leading to 
the rejection of profitable ideas conflicting with Islamic values, while encouraging the 
development of ethically compliant alternatives [15].

Similarly, studies in Islamic financial institutions in the UAE reveal that Shariah 
compliance fosters deeper structural innovation by challenging conventional finan-
cial assumptions, positioning Islamic principles not as constraints but as creative 
stimuli [3].

11.2 Collective and collaborative creativity

Islamic business contexts tend to privilege collaborative over individualistic mod-
els of creativity. Empirical work from Indonesian Muslim-owned firms highlights the 
centrality of shura (consultation) in innovation processes, wherein collective wisdom 
is prioritized [14]. This collective ethos extends to external religious networks, such 
as mosques and charitable bodies, which function as informal innovation ecosystems 
facilitating knowledge exchange and community-driven idea generation.

11.3 Stages of ethical-creative practice

Innovation unfolds through identifiable stages:

•	 Idea generation: Emerges from community needs, evaluated against Islamic ethi-
cal standards.

•	 Collaborative refinement: Ideas are shaped through shura, often involving scholars 
for religious validation.

•	 Ethical evaluation: Projects undergo formal review via Shariah boards or 
consultants.

•	 Implementation: Execution involves ethical oversight and community feedback to 
ensure ongoing alignment.

11.4 Knowledge integration

A defining feature is the integration of religious knowledge with business, sci-
entific, and technological expertise. Multinational firms developing halal products, 
for instance, employ structured mechanisms, such as interdisciplinary teams or 
early-stage religious consultation, to blend R&D with Shariah compliance [16]. In the 
Gulf, Muslim business leaders adopt ambidextrous strategies, maintaining fidelity to 
Islamic norms while selectively adapting modern business practices [22]. This selec-
tive integration fosters context-sensitive innovation that avoids the binary of full 
assimilation or rejection.
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These patterns reflect a distinctive model of creativity shaped by Islamic epis-
temologies and socio-ethical frameworks. Recognizing these empirical dynamics 
contributes to both the refinement of international business theory and the develop-
ment of culturally grounded innovation practices.

12. �Implications for international business theory

Theoretical contributions or insights of creative research in Islamic business con-
texts provide significant contributions in international business research, questioning 
assumptions prevailing in the international business research carried out in the West.

12.1 Creativity and innovation reconsidered

The Eastern models of ethical creativity exist in Islamic contexts, where innova-
tion is frozen with regard to the religious beliefs and to group consultation, but not to 
individualism and market disruptiveness.1 Such results indicate that a Universalist to 
context-specific theories that take into account cultural and moral aspects of creativ-
ity is needed.

12.2 Development of institutional theory

The religious institutions can be easily ignored by the traditional institutional 
theory. It is observed that actors such as Shariah boards and Islamic legal authori-
ties have key influences on how businesses operate, or at least, how finance-related 
businesses and entrepreneurship businesses are waged [3, 16]. This necessitates 
models that consider the interrelationships among the religious, market, and state 
institutions.

12.3 His/her promotion of cross-cultural management

The Islamic conduct of business contests definite cultural limits as it demonstrates 
the contextually applied practice of religious values. Islamic ethics combine world 
strategies put on by entrepreneurs and display multi-dynamic and pluralistic contem-
poraries [14].

In short, innovative work on Islamic environments contributes to the world theory 
of business by providing ethically based, culture-specific, and institutionally layered 
points of view.

13. �Practical applications for business researchers

The integration of creative and context-sensitive research approaches has signifi-
cant implications for scholars studying international business in religiously informed 
environments. For Islamic contexts, methodological rigor must be paired with ethical 
and cultural sensitivity. Researchers are advised to begin with consultations involving 

1  Gümüsay [1], Hassan et al. [15, 23], and Ramadani et al. [14] offer empirical investigations of how Islamic 
principles influence business practices, particularly regarding entrepreneurship, innovation, and financial 
services.
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religious scholars and local business actors to identify appropriate methods and 
potential sensitivities. Mixed-method designs are particularly effective in capturing 
the complexity of these environments, while ethical reflection should be embedded 
throughout the research process [21].

Instrument development requires both linguistic and conceptual adaptation. 
Standard business constructs, such as innovation, risk, or success, may carry differ-
ent meanings within Islamic worldviews. Researchers should engage in iterative pilot 
testing with local participants and collaborate with cultural and religious experts to 
ensure instruments reflect appropriate conceptual frameworks. Instruments should 
be revised based on participant feedback to maintain both validity and contextual 
relevance.

During data collection, researchers must respect religious practices, such as prayer 
times or gender norms, and remain aware of power dynamics between themselves 
and participants. Flexible, responsive fieldwork strategies are crucial. Incentives and 
acknowledgments should align with cultural expectations, and researcher behavior 
must reflect humility and sensitivity to local norms.

Collaborative partnerships with local scholars are vital for enhancing access, interpre-
tation, and ethical legitimacy. These partnerships should be built on trust, mutual respect, 
and shared ownership of research processes and outcomes. Non-Muslim researchers 
should avoid extractive approaches and instead engage in inclusive, equitable collabora-
tion that values local epistemologies and acknowledges diverse contributions [24].

Finally, effective dissemination must address both academic and community 
audiences. Findings should not only extend theoretical debates but also benefit local 
stakeholders. Translating findings into accessible formats, including summaries in 
local languages, and aligning with the Islamic ethic of “ilm nafi” (beneficial knowl-
edge), ensures research contributes to community welfare. This approach enhances 
both the scholarly impact and social value of research in global business contexts.

14. �Pedagogical implications: Teaching creative approaches

Insights from creative approaches in Islamic business contexts offer valuable con-
tributions to business education, particularly in curriculum development. Rather than 
limiting Islamic perspectives to niche areas such as Islamic finance, core courses on cre-
ativity, ethics, and research methods should incorporate comparative frameworks that 
reflect diverse cultural and religious understandings of innovation. Practical recommen-
dations include adapting research methods for religiously informed contexts, developing 
case studies from Islamic settings, and designing interdisciplinary courses that link busi-
ness with religious studies and international relations [1, 15]. Such curricular integration 
fosters deeper student understanding of global diversity in business practices.

Innovative teaching methodologies can further support this integration. 
Comparative case analysis, dialog-based learning, reflexive journaling, and immer-
sive experiences help students critically engage with how values influence business 
decisions. These methods promote cognitive flexibility and cross-cultural competence 
by encouraging students to reflect on their assumptions and learn from others. Such 
approaches not only enrich learning about Islamic contexts but also prepare students 
for navigating religious diversity in global business environments.

Assessment strategies must align with these pedagogical goals. Instead of relying 
solely on standardized testing, educators should employ case-based evaluations, 
reflective writing, and collaborative projects that challenge students to apply diverse 
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ethical and cultural frameworks. These assessment methods reinforce critical think-
ing and ethical awareness, equipping students to engage with religiously pluralistic 
markets and organizations. Collectively, these curriculum and pedagogical reforms 
ensure business education reflects the complexity of global practice and fosters 
inclusive, values-informed innovation.

15. �Future research directions

The study of Islamic business and creativity leads to the necessity of a more 
theoretical development. Future studies ought to develop models that explicate the 
effect of religious values on innovation when the forces of institution and market are 
utilized. The comparative models of the Islamic tradition and other religious tradi-
tions can lead the innovative and joint processes of values-based innovative creativity, 
and this will enrich the general mainstream theories of innovations [1, 3].

Empirical studies are needed to explore to variability in the creative processes 
in diverse Islamic environments, which include majority-Muslim nations, minor-
ity populations, and cross-national markets. With time series longitudinal studies 
on innovation, Islamic values on business development stages can be understood, 
whereas comparison of different religions could identify general trends on issues of 
morality of an innovating entrepreneur. Incorporation of Islamic insights into the 
theory of creativity might contribute to the cultural representation and universality 
thereof.

Methodologically, it can be recommended that in the future, mixed-methods, 
longitudinal designs, and the collaboration of scientists and practitioners should be 
used. It is also required to create culturally applicable instruments to gauge creativ-
ity in Islamic settings since all available instruments are, in most cases, Western in 
their assumptions. In parallel, the applied research can investigate the ways of how 
organizations incorporate religious values into innovation processes, how policies 
may contribute to the effectiveness of the activities, and how business students can be 
educated regarding exercising value-sensitive creativity in religiously diverse condi-
tions of global markets (Table 1).

These prospective research directions propose an abundant agenda upon which 
the knowledge about the creative approaches to international business in the Islamic 

Research domain Short-term priorities Long-term agenda

Theoretical 
development

Refine models of how Islamic 
principles influence specific business 
domains

Develop comprehensive frameworks 
integrating religious perspectives into 
mainstream creativity theory

Empirical studies
Case studies of creative approaches 
in underexplored Islamic business 
contexts

Longitudinal and comparative studies across 
diverse religious and cultural settings

Methodological 
innovation

Adapt existing research instruments 
for application in Islamic contexts

Develop new methodological approaches that 
integrate Islamic epistemological perspectives

Practical 
applications

Develop guidelines for practitioners 
navigating creative processes in 
Islamic contexts

Create and evaluate training programs and 
organizational systems for religiously diverse 
business environments

Table 1. 
Research priorities for advancing creative business practices in Islamic contexts.
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environment may be furthered. With the directions, the scholars will be able to dis-
cover new ways of theory development and assist in bridging the gap between theory 
and practice that can help to improve the business practice in a religiously diverse 
environment.

16. �Conclusion

This chapter reviewed the implementation of creative research methods into 
international business in the Islamic regions, with the emphasis on meeting of meth-
odological approach novelty, ethical guidelines, and global business strategy. The 
principles of Islamic theology, including ijtihad, maslaha, and istihsan, are the exact 
opposite of a contradictory notion and help to establish an ethnically based creativity. 
The chapter also helped in developing the theory, since it questioned the universality 
of models of innovation, provided context-specific principles that take into account 
the role played by religious values, and applied institutional theory by considering 
religious authorities and religious norms [3, 16, 20]. It also illustrated how modified 
methods like participatory, value-sensitive, and collaborative methods cover more 
ethical integrity and research validity of the Muslim business environment.

The empirical evidence highlighted the existence of different values-based innova-
tion, collective creativity, and knowledge integration patterns in Islamic environ-
ments compared with the mainstream Western one that is based on individualism 
and market focus [14, 23]. The insights form the basis of theories and curriculum on 
inclusive business, which develops global competence of understanding how to live or 
conduct business in the context of religious diversity. Future research directions, such 
as comparative and longitudinal research, methodological advancements, and direct 
applications of the study in business education and organizational design, were also 
suggested in the chapter. All in all, it places Islamic contexts not in the margins but at 
the center of developing the internationally relevant theories and practices in interna-
tional businesses [1, 2, 16].

17. �Recommendations for researchers and practitioners

The chapter concludes with specific recommendations to the main stakeholders 
in the international business involving the Islamic environment. As far as academic 
researchers are concerned, they have to further learn Islamic ethical principles by 
studying or working with a scholar and be able to analyze research designs as to 
whether they are biased toward the West. Establishment of interdisciplinary and 
culturally diverse research teams, creation of context-sensitive research protocols, 
and dissemination of research findings to local communities are also in line with the 
Islamic priorities of seeking “ilm nafi” (useful knowledge) [18, 21]. Islamic voices 
should be considered to be part of the core curriculum by providing updated case 
studies, experience-based learning, and reflective pedagogies, which will develop 
cross-cultural competence among business educators [14, 16].

To the business practitioners, effective involvement would imply the transition of 
compliance-related interpretations of Islamic concepts into the proactive inculcation 
of religious values into the innovation agenda. The organizations need to allow liai-
sons between religious councils and the business people to encourage ethically rooted 
innovativeness [3]. Policy makers, on their part, can assist value-sensitive innovation 
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Chapter 7

Frontline Employees’ Emotional 
Displays in Service Encounters: 
A Framework Enabling Design and 
Further Research 
Florian Urmetzer and Peter Wunderlich 

Abstract 

We found that emotional displays by frontline employees in labour environments 
and service interactions are understudied. We focus on the design of environmental 
factors and body and face movements, which are in line with emotional displays 
in service interactions. This chapter uses data from opera performers to develop a 
framework for service managers to manage and design customer emotions during 
the “moment of truth”. Emotions arising in service interactions strongly influence 
customer experience and satisfaction. Interviews with opera singers and observations 
from live opera performances are employed to study emotional displays and factors 
influencing them among artists. The resulting framework contains a portfolio of diag-
nostic cues of emotions, provides new insights into the requirements for emotional 
labour environments and is the first attempt to solve the dilemma of authenticity 
versus effectiveness in emotional display. It will support further research as well as 
practitioners understanding. 

Keywords: emotions, design, service interaction, service encounter, tool 

1. Introduction

Managing and designing customer experience have increasingly been recognized
as important strategies for companies, especially service organizations, as they 
influence customer satisfaction [1, 2]. Satisfaction is generally understood as the 
comparison between prior expectations and actual perceived performance [3, 4]. 
The comparison, resulting in customer satisfaction, includes cognitive and affec-
tive (emotional) evaluations [5–10]. In turn, customer satisfaction strongly impacts 
loyalty and positive word-of-mouth [1, 2, 6, 11–16]. Meanwhile, dissatisfaction can 
lead to switching behavior, negative word-of-mouth and complaints [17–19]. The 
two above-mentioned effects, loyalty and positive word-of-mouth, can increase 
companies’ profitability through enhanced revenue, decreased costs of gaining new 
customers, willingness to pay more, and reduced costs of serving clients familiar with 
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the delivery system [20, 21]. Furthermore, a positive association between customer 
satisfaction and cash flow [22, 23], and shareholder value, is evident [22]. 

Hence, customer satisfaction is impactful on companies’ profitability – emo-
tions play a key role in customer satisfaction [7, 11, 24–29]. This study seeks to better 
understand emotional elicitation during service encounters. 

1.1 Customer experience 

According to Carbone and Haeckel [30], customer experience can be defined as 
“the takeaway impression formed by people’s encounters with products, services, 
and businesses”. They also propose that sensory information during the encounter is 
consolidated by humans and produces a perception. This is consistent with Holbrook 
and Hirschman’s [31] description of experience as a reaction to environmental 
stimulations resulting from participation or observation. Meyer and Schwager [32] 
state that all aspects of a company’s offering influence customer experience: qual-
ity of customer care, advertising, packaging, product and service features, ease of 
use and reliability. Increasingly, firms have developed customer experience in their 
core offering – a business model called experience-centric services [1, 2, 33, 34]. 
Experience-centric service companies proactively create customer experiences to 
craft a distinctive service or product offering [34]. In summary, customer experience 
can be considered the internal and subjective customer reaction to any direct inter-
action with an enterprise (purchase, usage or service prompted by customers) or 
indirect interaction with an enterprise (unplanned interaction with product, services 
or brands from a company through word-of-mouth, advertising or news reports) [15, 
32, 35, 36]. Pullman and Gross [1] consider anticipation, emotional engagement and 
progression over time crucial parts of experience, with a series of individual experi-
ences culminating in customer satisfaction [32]. These experiences occur intensively 
and in numerous service encounters, especially in situations where the service 
component plays a major role in the overall offering [37], such as the hotel industry, 
entertainment or amusement parks. 

1.2 Service encounters 

Shostack [38] defines a service encounter as a “period of time during which a 
consumer directly interacts with a service”. Cook et al. [39] refine it to an “interaction 
process between the server and the served”. Similarly, Solomon and Surprenant [37] 
see service encounters as a “dyadic interaction between a customer and service pro-
vider”. Thus, during this “moment of truth”, customer experience is created through 
interaction. A service encounter, however, is not limited to personal interaction; it 
includes personnel and physical facilities and other tangible elements [40]. Since the 
evaluation of a service encounter strongly influences the evaluation and perception of 
the whole organization, factors influencing “the moment of truth” are important, and 
understanding them is critical [40–42]. 

1.3 Context of services 

Service-providers create a context, the service-scape [40], within which the 
service encounter takes place and the customer experience occurs. This consists of 
relational and physical elements [43]. 
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The relational context includes two types of interaction: customer-to-employee 
and customer-to-customer. The latter impacts through social facilitation and intru-
sion [44]. Both interpersonal relations not only influence the “moment of truth” and 
its elicited emotions but also create an emotional context for future encounters. The 
emotions accruing through this relational context can be seen as a key driver for a 
positive customer experience and therefore for loyalty. 

The physical context comprises all tangible aspects of a service set-up and should 
compel and engage all five senses: sight, sound, smell, taste and touch [1, 2, 15]. 
Emotions or affect are also relevant in the physical and relational context [45, 46]. 

1.4 Emotions, trust and control in services 

Dasu and Chase [47] suggest that emotion, trust and control can strongly affect 
customer evaluation of service experiences. These factors drive or strengthen the 
assessment of the customer experience and therefore the overall picture of the service 
provider. To some extent, emotions determine what people remember, how they 
evaluate a service interaction and their decisions. Trust triggers a feeling of comfort 
and engagement and prevents anxiety or frustration. Control refers to a fundamental 
psychological need for certainty, and uncertainty is assessed negatively by custom-
ers [47]. Dasu and Chase [47] argue that the “soft side” of customer service should 
receive the same attention from high-level executives as, for example, supply chain 
redesign. A solid understanding of these factors enables firms to deliberately design 
a particular service offering to create and evoke customer emotions, trust and control, 
resulting in a more positive service perception [1]. Furthermore, Cronin et al. [48] 
state that emotions are a significant attribute in customer satisfaction. 

1.5 Experience design in services 

Experience design actively builds an emotional connection with customers 
through thorough planning of tangible and intangible service elements. Enterprises 
rely on this approach to find new ways of achieving competitive advantage through 
managing customer experiences [1]. Vargo and Lusch [49] argue that customer 
experience is co-created rather than designed, while Forlizzi and Ford [50] state that 
situations can be designed for a desired experience through co-creation. Hence, orga-
nizations may not design customer experiences directly; however, services, or parts of 
a service, can be designed to enhance customer experience [39, 50, 51]. 

1.6 Service managers can benefit from environments where strong emotions occur 

In summary, customer satisfaction and experience are crucial for service compa-
nies, having implications for revenue, profit, and shareholder value. Emotions occur-
ring in service interactions seem to strongly influence perceived quality and customer 
satisfaction. A service, or parts of a service encounter, can be designed to enable an 
enhanced customer experience in which emotions are key. Therefore, it is critical to 
understand how emotions can be displayed, elicited and detected by employees and 
what the influencing factors are. This can help to improve customer experience and 
enhance evaluations of services and service organizations as a whole. Investigating 
and learning from environments where strong emotions are evoked, such as opera, is 
a promising research area in service management. 
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Using a grounded theory approach, this study seeks to provide managers in the 
field of service operations with a clearer understanding of how emotions are displayed 
and detected during service encounters, and the factors influencing service staff 
who interact with customers directly. These factors are particularly important, since 
service interaction is emotional labour and driven by human interaction [52, 53]. 

Hence, the objective of this research is twofold. First, it seeks to provide a portfolio 
of diagnostic cues for emotions. Second, it looks for internal or external factors that 
can hinder or enhance employees’ emotional engagement within a service encounter. 
This perspective aims to help managers create a better work environment for service 
staff, thereby enhancing customer experience through a more sophisticated service 
operation. 

2. Literature review 

This section describes the process and content of the Literature Review. In the 
first section, emotions, mood and affect, and conceptualizations of emotions, are 
discussed. The next section reviews detailed literature on the influence of emotions 
on customer service evaluations. Furthermore, the concept of emotional contagion 
and its occurrence in services are investigated. In the next section, we introduce opera 
as an emotionally intense form of art, discussing research on emotions in opera. 
As a significant gap in scholarship emerges from this review, a research question is 
designed to fill the gap. 

2.1 Literature review approach 

The rigorous three-step process of Tranfield et al. [54] is not entirely suitable for 
this study because of its highly interdisciplinary character and the numerous semi-
independent or autonomous sub-fields and outliers observed. It is therefore necessary 
to adjust this three-step approach to ensure a structured review process. The fol-
lowing literature review includes three stages: planning and conducting the review, 
analysis and reporting. 

2.1.1 Planning the review 

Prior to the review, discussions and meetings were held with experienced 
researchers with practical experience in the field of servitization. Four major litera-
ture areas were identified in this process: service, design, emotions and opera. 

2.1.2 Conducting the review 

The systematic review began with the definition of search strings. Synonyms and 
related topics for the four areas (service, design, emotions and opera) were added 
to the search string, which was designed to find literature that is important for one 
distinctive category or includes at least two of the four major areas. Then, a keyword 
search was carried out in two databases: Web of Science and Scopus. 

A first list of resulting literature was created and narrowed down through a 
holistic elimination process of title and abstract screening. The resulting list was 
complemented through backwards snowballing [55], and the new literature was fur-
ther investigated. Finally, based on knowledge gained through the literature review, 
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a second investigation of the first list was conducted, to counteract initial biases, 
resulting in three papers being added to the second list. 

2.1.3 Analysis and reporting 

The last step broke down literature into its constituent parts and extracted key 
ideas, theories and concepts. Connections were drawn between the ideas, theories 
and concepts, and the information was re-cast into new or different arrangements. 
Finally, a table with the most important papers on emotional studies in service 
encounters was created to investigate measures and used emotions. This table pro-
vided further evidence of the research gap. 

2.2 Emotion, mood and affect 

Before focusing on the connection between emotions and customer behavioral 
intentions, it is crucial to understand and characterize emotions, mood and affect. 
There is currently no general consensus among organizational behavior researchers 
on a definition of emotions, and there are various theoretical perspectives [56–58]. 
Bagozzi et al. [59] define emotions as “mental states of readiness that arise from 
appraisals of events or one’s own thoughts”. This is consistent with the perspective 
offered by Oatley [60] and Lazarus [61]. Most definitions of emotion assume that an 
external stimulus influences a human being, leading to a physiological or psychologi-
cal change. Emotions should be distinguished from moods, which are characterized 
by lower intensity and last longer [59]; they are usually not associated with an exter-
nal stimulus, object, event or referent [59, 62]. Both Bagozzi et al. [59] and Erevelles 
[62] understand “affect” as an overarching term encompassing emotions and mood. 

2.3 Conceptualizations of emotions and scales for measuring emotions 

Marketing and behavior scholars have expressed different opinions on the con-
ceptualization of emotions and the approach of measuring customer emotions [57]. 
This may be partly because of a lack of general agreement on the definition of emo-
tions. Researchers have identified various sets of distinct categories of experiences 
and expressions with unique features. Important studies on the conceptualization of 
emotions are: Plutchik [63], Ekman and Friesen [64], Izard [65], Watson et al. [66] 
and Richins [67]. Service, marketing or management literature often uses these five 
studies, parts of them, or a combination of at least two. Using these studies in empiri-
cal research on emotions occurring in services, customers are usually asked, using a 
Likert scale, how often, or to what extent, they have experienced certain emotions 
during a service encounter. 

2.3.1 Plutchik’s conceptualization of emotions 

It seemed reasonable to use one complete emotional conceptualization in the 
interviews to gain a holistic view on this topic, although certain literature in servitiza-
tion tends to use only parts of a conceptualization, or combines parts of different 
concepts, because of prior knowledge in this research field. 

This study uses Plutchik’s conceptualization of emotions for several reasons. It is a 
prototype for other conceptualizations; preliminary informal interviews with artists 
indicated that this conceptualization was the most promising framework; and in the 
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interviews, it seemed feasible to ask artists about eight different emotions. Plutchik 
[63] identified in his psycho-evolutionary theory of emotions eight “primary” 
emotions (see Figure 1). The framework includes: fear, anger, joy, sadness, anticipa-
tion, surprise, trust and disgust. These emotions are interrelated and can be seen as 
prototype sources for all other states observed in animals and humans. 

2.3.2 Four additional conceptualizations of emotions 

The following briefly describes the remaining four conceptualizations of emo-
tions. Ekman and Friesen [64] propose the term “basic emotions” for the following 
states: anger, disgust, fear, happiness, sadness and surprise. They consider these six 
states when describing emotional families with shared characteristics. 

Izard [65] introduced the differential emotions scale (DES), which is driven by a 
biological perspective and assumes that survival instincts affect emotions. It includes 
30 items representing 10 fundamental emotions: anger, disgust, fear, contempt, joy, 
shame, guilt, surprise, sadness and interest. Plutchik [63] sees contempt as a combi-
nation of anger and disgust. He also states that fear and disgust lead to shame, while 
fear and joy lead to guilt. It seems reasonable to conclude that Plutchik’s conceptual-
ization is the basis for DES. Watson et al. [66] developed the positive affect negative 
affect scale (PANAS), consisting of 10 positive and 10 negative items. 

Richins [67] argues that most of the commonly used emotion scales developed 
by psychology and behavior researchers are not well suited to studies investigat-
ing consumption-related emotions because they do not capture certain emotions 

Figure 1. 
Emotional wheel of Plutchik (2001). 
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occurring in consumption situations, and they include irrelevant emotions [67]. To 
overcome these limitations, Richins developed the consumption emotions set (CES), 
including 17 emotions and “other items” such as guilt, relief, pride and eagerness. She 
suggests that CES better represents emotions experienced by consumers in consump-
tion situations. 

2.4 Influence of emotions on customer evaluations during service encounters 

Pine and Gilmore [15] state that in the “experience economy” an exceptional 
experience is distinctive, personal, engaging, memorable and sustainable over time. 
By contrast, Arnould and Price [24] characterize extraordinary experiences as emo-
tionally intense. The far-reaching, influential role of emotions for consumer behavior 
and decision-making has increasingly been recognized by marketing scholars [59]. 
Earlier studies have insisted on the positive correlation between customer mood and 
evaluations and satisfaction [8, 69]. Several studies propose that customer satisfac-
tion and perception of service experience are significantly influenced by emotions 
evoked during service interactions [7, 11, 24–29]. In their research on retailers, Menon 
and Dubé [26] propose that customers’ perception of treatment by sales staff and the 
types of emotion displayed by employees influence customer emotions. 

During a service encounter, customers often experience negative and positive 
emotions. Experiencing negative emotions does not necessarily lead to dissatisfaction 
[7, 24, 26]. In their study on river rafting, Arnould and Price [24] suggest that some 
of the people experiencing strong negative emotions during the activity were very 
satisfied with the service encounter. This is consistent with findings by Liljander and 
Strandvik [7]. Customers experiencing negative emotions of sadness or anger during 
movies, operas or live music performances may evaluate the service as satisfying [7]. 

Liljander and Strandvik [7] further propose that negative emotions have a stron-
ger impact on customer satisfaction than positive emotions. They are among the 
few researchers to argue that the influence of strong positive emotions on customer 
satisfaction is negligible, a claim rejected by most scholars. 

Services can be divided into two sub-categories: hedonic and utilitarian [70]. 
Hedonic services focus on the consumption experience [31], while utilitarian services 
focus on the functional nature of the service delivery. 

In hedonic service businesses, such as luxury, entertainment and tourism, cus-
tomer emotions are considered very important for quality evaluation and customer 
satisfaction [11, 24, 42, 53, 71–73]. Kim et al. [72] discuss strategies to manage 
customer emotions in luxury retail, Arnould and Price [24] investigate the impact of 
emotions on customer satisfaction in white-water river rafting, and Jani and Han [71] 
find positive correlations between emotions and loyalty in the industry. 

In utilitarian services, such as health care or basic banking services [74], emotions 
still play a noticeable role in experience and satisfaction, although less than hedonic 
services [14, 27, 75–77]. In their study on brief and mundane service encounters, 
Mattila and Enz [76] argue that customer evaluations of service encounters correlate 
with their displayed emotions, creating affects during the service and mood states 
directly after the interaction. Ladhari et al. [14] show that in an optometry clinic 
positive emotional satisfaction is associated with high perceived quality, loyalty and 
recommendation intention. Wong [77] presents the positive association of emotional 
satisfaction and perceived service quality in a study in a departmental store chain. 
However, Rust and Oliver [78] propose that delight, a very positive emotion, cannot 
be evoked in customers without a top performance by the firm or its staff. 
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Hochschild [79], Price et al. [42] and Rafaeli and Sutton [80] state that a dilemma 
exists in emotional displays in service encounters. There are two conflicting characteris-
tics in emotional displays: on the one hand, an authentic emotional display is important; 
and, on the other hand, the effectiveness of an emotional display should be ensured. To 
date, none of the researchers have stated specific actions to solve the dilemma. 

2.5 Influence of emotional contagion on emotion elicitation 

Emotional contagion is among the reasons why customer emotions are elicited. 
Emotional contagion describes the phenomenon of a corresponding emotional 
change in a person following exposure to displayed positive or negative emotions 
from another person [81]. 

Organizational behavior studies have shown that emotional contagion occurs 
in work situations among employees, and between employers and employees [82, 
83]. Pugh [84] discusses the occurrence of this phenomenon in service encounters 
between customers and employees. His study shows that positive emotions displayed 
by service-providers positively affect customers’ emotional states. In turn, this influ-
ences evaluation of the service quality favorably. 

Further studies in service marketing have also investigated emotional contagion. 
Tsai [85] demonstrates the rewarding impact of positive emotions displayed by 
retail employees. Through laboratory studies, Luong [86] demonstrates that positive 
perceived service display leads to higher positive moods and lower negative moods in 
customers, while Du et al. [87] suggest that negative emotional contagion also occurs 
in service encounters. 

Du et al. [87] and Mattila and Enz [76] propose that effective emotional training 
of frontline employees should be provided by companies, because of their rewarding 
impact on customer emotions through emotional contagion. However, neither study 
mentions specific training content. 

2.6 Opera as an emotionally intensive form of art 

Brown and Novak [88] describe art as “a conduit for emotion, a vessel for trans-
mitting feelings, beliefs and values between the creators and performers of the work 
and the audience”, and live art performances arguably strengthen these characteristics 
[88]. The researchers also assess motivations for attending live performances such as 
plays, musicals, classical concerts, ballet or opera. The second most important reason 
for the 19,000 respondents attending live performances was “to be emotionally moved 
or inspired”, and the more often they attended performances, the more important the 
emotional component was. Performances with music, such as classical concerts or 
operas, tend to be compared emotionally to dance or theater plays [88]. O’Neill et al. 
[89] researched what opera-lovers most appreciate and why they attend opera perfor-
mances. The regular opera-goers who were interviewed displayed a strong emotional 
connection to opera, and three key reasons for attending emerged: emotion, truth and 
other people. 

The art of opera is a combination of libretto, music, singing and production 
(stage, play and light) [90] and can be considered one of the most complex and 
esthetic forms of art [89]. Opera includes several dimensions, and one can assume 
that it multiplies the mechanisms of emotional induction in listeners [91]. This is 
in line with Felsner [92], who considers opera the most intense and emotional form 
of art and argues that emotions constitute the core of operas. It seems reasonable to 
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assume that live opera performances represent an environment where strong emo-
tions are triggered. 

2.7 Research on emotions occurring in operatic live performances 

Balteş and Miu [93] conducted a study on the influence of live opera perfor-
mances on listeners’ emotional states. The study was conducted with 120 partici-
pants at a live performance of Giacomo Puccini’s opera Madama Butterfly at the 
Romanian National Opera House in Cluj-Napoca. The two main contributions 
of Balteş and Miu [93] may illustrate the generally intense emotional experience 
and offer proof of feasibility for emotional investigations in live performances. 
However, no research has been done on how artists skilfully or deliberately induce 
emotions in visitors in an operatic context. Hence, scholars lack a scientific under-
standing of this process [93]. 

2.8 Research gap 

Literature has described and measured the occurrence of emotional changes in 
service encounters. Emotional contagion is seen as one of the reasons for emotional 
change in customers. Customer emotions during the “moment of truth” impact 
service satisfaction and evaluations, in turn impacting loyalty, word-of-mouth and 
companies’ financial success. Isolated studies have attempted to explore the impact of 
employees’ behavior delivering the service, for example, Pugh [84] and Tsai [85]. 

The literature review discussed 22 studies on service encounters with a specific 
measure for emotions. Twenty set the customer as the unit of analysis. They measured 
customer emotional states or affect before and after the service encounter through 
questionnaires answered by customers on a Likert scale. The PANAS emotional scale 
was used six times and the DES emotional scale four times exclusively, or in combi-
nation with other scales. The rest used other scales or single emotions without any 
obvious reasoning. Researchers sought to investigate customers´ emotional changes, 
their impact on service evaluation and their further implications. The reasons for 
emotional change were not investigated. 

Only Pugh [84] and Tsai [85] connect employee behavior with changes of cus-
tomer emotional states and set the employee as the unit of analysis. When measuring 
the impact of employee behavior, however, the two studies use the rudimentary mea-
sures provided by Rafaeli and Sutton: greeting, smiling, eye contact and thanking [94, 
95]. These four measures are hardly connected to emotional display by the employee. 
So far, scholarship has not developed an effective strategy to measure the impact of 
emotional display by employees. This may be because of the absence of a portfolio of 
diagnostic cues to help observers assess the emotional display of service employees. 
Hence, the process whereby emotions can be consciously displayed and created by 
service-deliverers has not been fully understood. 

Literature about emotions in opera has focused on the customer, audience and 
emotions elicited during a performance, or on identifying why people attend opera. 
Thus, the unit of analysis has been the customer. Opera can be seen as an extreme case 
of emotional elicitation, combining several different forms of art, potentially making 
it worthwhile to study. The ways in which opera actors can skilfully display or create 
emotions during opera performances have not been investigated. 

Neither literature stream, in service management and opera, has conducted inves-
tigations with service-deliverers as the unit of analysis. Scholars have acknowledged 
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this gap and emphasized the importance of pursuing such research. An additional 
lacuna exists in opera and management literature about internal and external factors 
influencing employees or artists performing. This study is the first attempt to fill 
these gaps and seeks to understand emotional display in operatic live performances 
and its influencing factors. 

2.9 Research question 

This study seeks to answer the following question: Can frontline employees in 
service environments authentically display emotions and better assess emotional 
states through diagnostic cues in the context of operatic live service encounters? 
And what are the internal and external factors influencing the emotional labour of 
service-deliverers? 

Answering this question may produce novel and rewarding findings, which could 
be applied and transferred as a best-practice approach to service industry. Apart 
from service industry, the vast majority of companies that sell any kind of product to 
customers have a company-customer interaction. Since emotions play a crucial role in 
customer experience, which influences customer satisfaction, a better understanding 
of emotional elicitation during an interaction is beneficial for a company’s financial 
success. 

3. Methodology 

This section outlines my general research philosophy and the specific research 
methodology adopted for this study. The methodological fit of this research is dis-
cussed and research instruments chosen accordingly. For this study, semi-structured 
interviewees with a research protocol were introduced as the main research instru-
ments. This section also describes additional sources of data and data triangulation. 
The next sections introduce the methodology whereby data was coded and analyzed 
and how hypotheses were shaped and theory developed. Finally, the limitations of the 
methodology are critically reflected. Figure 2 provides an overview of the method-
ologies adopted in each stage of this study. In the following section, these methodolo-
gies are analyzed in more detail. 

3.1 Methodological fit of this research with prior knowledge 

Both theory and research are nascent in the field of emotional design in opera 
with artists as the unit of analysis. The aim of this study was to provide a description 
and generate a grounded theory of emotional design in opera, which represents a 
novel research context. The investigation of the methodological fit of this study with 
the methodology used followed Edmondson and McManus [96]. The researchers 
compared, in a structured manner, prior theories and research with the objective of 
planned studies. 

Eisenhardt [97], Voss et al. [34] and Yin [98] consider qualitative research, espe-
cially case studies, an appropriate approach for developing theories, gaining new 
insights and creating knowledge in fields without existing theories. Additionally, 
case-study research is appropriate in the context of this project, which includes 
complex processes and constructs that are hard to measure [97]. Eisenhardt [97], Voss 
et al. [34] and Yin [98] also state that qualitative data is especially valuable for finding 
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answers to “how” and “why” questions. Data was gathered through semi-structured 
interviews because this kind of interview provides rich, detailed and evocative data 
[96]. The grounded theory resulting from inductive case-study research is presum-
ably empirically valid because of the intimate linkage with empirical evidence 
[97]. Therefore, it is likely that the emerging theory accurately reflects empirical 
observations. 

3.2 Research instruments 

The main research instrument for this study was multiple semi-structured 
interviews with a research protocol – a typical prime source of data in this research 
methodology [34]. Replication logic was applied and cases selected with the rationale 
of predicting similar results to achieve robust findings and strengthen conclusions 
[97, 98]. This process is characteristic of the grounded theory approach [99]. Theory-
building case research offers the possibility to adjust and alter the data-collection 
process should new and promising lines of thinking emerge. These new insights can 
strengthen the resulting theory [96]. In this study, the processes of data collection and 
analysis overlapped to provide a better resulting theory. 

Figure 2. 
Methodologies used in this study. 
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3.3 Interviewees 

The aim of this study was to investigate how emotions are displayed in opera; 
opera singers were the unit of analysis and the interviewees. Singers are an essential 
part of the “moments of truth” in opera performances. Orchestral music is another 
essential component influencing emotions during opera. Interviews with orchestra 
musicians were also carried out to assess their influence on emotional elicitation. 

Interviewees were opera singers or orchestra musicians associated with leading 
opera houses in central Europe, whose performances are appreciated by international 
critics. Hence, it may be assumed that artists working with these opera houses are 
among the most skilled, trained and qualified in their field, who can be considered 
experts, thereby enhancing the study’s reliability. 

3.4 Additional sources of data and triangulation 

Additional sources of data were used, on the one hand, to develop and adjust 
the research protocol, and, on the other hand, to triangulate data [97, 98]. Informal 
conversations with orchestra musicians and opera singers contributed to shaping 
the research protocol and provided a deeper understanding of the topic. In addition, 
further data was collected through observation to triangulate the primary data. The 
investigator attended 26.5 hours of opera performances to assess and validate in a 
structured manner information given by interviewees. 

3.5 Research protocol 

In this study a research protocol was used to enhance the data’s reliability and 
validity [98]. An additional objective of the protocol was to provide prompts to the 
interviewer and to ensure that all planned aspects were covered during interviews 
[34]. The research protocol consists of a set of interview questions and was built fol-
lowing the notion of the funnel model, starting with broad and open-ended questions 
and gradually moving to more specific questions during the interview [34]. 

The open questions were designed to find internal and external factors influencing 
actors’ performances. The more specific questions sought to determine how the eight 
emotions introduced in Section 2 could be displayed. The interview ended with an 
open-ended question about ideas, knowledge and thoughts not previously addressed. 

The set of interview questions was informed by current literature, informal 
conversations with artists, knowledge from past opera visits, and workshops with 
experienced service-management researchers. Yin [98] lists the essential skills that 
are needed by the field researcher. Prior to conducting the interviews, the author was 
trained by experienced researchers to obtain such skills. 

3.6 Methodology of data coding 

Data coding was conducted through the three-step coding scheme recommended 
by Strauss and Corbin [100]. In the first step – open coding – collected data was 
fragmented or broken down into separate parts. Open coding is a process used to 
identify basic concepts, which are assigned names and rearranged into categories. The 
second step was axial coding, which includes regrouping and linking the data in a new 
and rational manner. Finally, selective coding chose core categories and related other 
categories to the core category [100]. 
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3.7 Methodology of data analysis 

The data analysis was twofold. Following the suggested approach of Eisenhardt 
[97], analysis was conducted through within-case analysis and then cross-case analysis. 

The general notion of within-case analysis regards each case as a standalone 
entity, understands each case properly and identifies patterns within cases. Then, a 
generalization across all cases was carried out [97]. Within-case analysis provided the 
researcher with an in-depth understanding that was required for the second step [34]. 

Cross-case analysis is a crucial step in case research, since it is key for general-
izing conclusions resulting from individual cases and enhancing internal validity. It 
also allowed the researcher to move beyond initial impressions through structured 
and diverse lenses [97]. Cross-case analysis was conducted by selecting case pairs 
and checking for similarities and differences [34, 97]. Looking for similarities also 
produced a more sophisticated understanding of the findings and captured possible 
novel findings in the data [97]. 

3.8 Shaping hypotheses and developing theory 

The research objective was to formulate hypotheses and develop a theory in the 
field of study. This was achieved through an iterative cross-case analysis of constantly 
comparing arising themes with data drawn from the within-case analysis. This itera-
tive process created a tight link with the collected data and enhanced internal validity 
[97]. The rationale behind this approach is replication logic, whereby a series of cases 
is treated as a series of experiments. Each case is tested to confirm or disconfirm 
the hypotheses that emerged [98]. Cases that confirm the emerging theory enhance 
confidence in the theory, while disconfirming cases provide an opportunity to adjust 
or extend the theory [97]. 

3.9 Limitations of the methodology 

The first limitation lies in the intensive use of empirical evidence, which may lead 
to an overly complex theory [97]. Additionally, building a theory from individual 
cases may lead to narrow theories, which only describe and apply to a very idiosyn-
cratic phenomenon or lack overall perspective, since it is a bottom-up approach [97]. 
Qualitative data does not provide statistical significance, with decision-makers in 
industry tending to make decisions depending on statistics and figures. 

Furthermore, case-study research that requires interview transcription is time-
consuming and expensive if travel is also required. Therefore, the number of inter-
views was limited. In future, additional interviews may enhance the reliability of both 
data and findings. 

The interviewing skills of the investigator impact the knowledge gained from the 
interview [97]. Gaining tacit knowledge from artists during an interview can be con-
sidered the key challenge in this regard. The information gap between the interviewee 
and interviewer might limit insights drawn from the conversation. Furthermore, 
interviewees may decide to deliberately provide specific information to cast them-
selves in a good light or to hide certain details. Hence, data reliability might be reduced. 

Most of the interviews were conducted by a single investigator. Additionally, data 
coding, data analysis, and the formulation of hypotheses were carried out by one 
investigator. This may limit creativity and the convergence of observations because of a 
lack of multiple perspectives. In turn, it may decrease confidence in the findings [97]. 
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4. Data collection 

The following section discusses how the topic of this project was identified, how 
the interviews were structured and conducted, and the research protocol developed. 
Figure 3 provides an overview of the data-collection process. Before data was gath-
ered, preliminary informal talks were held with singers, musicians and dramaturges. 
The main data collection consisted of two data-gathering instruments, the first 
being semi-structured in-depth interviews. Two interview stages were carried out. 
First, three interviews with opera singers and two interviews with orchestra musi-
cians were conducted; and second, five opera singers were interviewed. The second 
data-gathering instrument was observation. Furthermore, the author attended seven 
operas to triangulate primary data. 

4.1 Development of the research topic 

The first data set for this research was gathered through preliminary informal 
conversations with people involved in opera productions, such as singers, musicians 
or dramaturges, in March 2018 and May 2018. These conversations revealed that 
emotional display in opera is unconscious, something that has never been investigated 
or discussed in the industry. Additionally, these talks suggested that singers have tacit 

Figure 3. 
Overview of data-gathering process. 
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knowledge of this unconscious process. These findings triggered further interest in 
the field. 

4.2 Conducted interviews 

The main research instrument were multiple semi-structured in-depth interviews; 
overall, 10 interviews were conducted. The research protocol was sent to interviewees 
prior to interview so that they could prepare [34]. The interviews were conducted in 
person, via phone or Skype. They were voice-recorded with interviewees’ consent, 
and relevant sections were transcribed and translated into English. Apart from the 
recording, notes were taken by the investigators when required. Following the inter-
views, the principal investigator listened to the recordings to identify ambiguities, 
detect gaps in the data and formulate follow-up questions. Table 1 gives an overview 
of all the interviews. It provides information about the identity of the interviewees, 
their associated opera houses and professional roles. Furthermore, it indicates the 

Name Associated opera 
house(s) 

Role Performances Interview 
duration in hours 

Number of 
investigators 

Anna-
Katharina 
Tonauer 

Gärtnerplatztheater 
Munich 

Mezzo-
Soprano 

100 2 1 

Dean Power Bavarian State Opera 
Munich 

Tenor 500 3 1 

Christoph 
Seidl 

Gärtnerplatztheater 
Munich 

Bass 300 2 1 

Gaël 
Gandino 

Orchestra of the 
Bavarian State Opera 

Munich, Mahler 
Chamber Orchestra, 

Lucerne Festival 

Orchestra 
Musician 

1250 1 1 

David Ott Orchestra of the 
Bavarian State Opera 

Munich 

Orchestra 
Musician 

750 1 1 

Marie-
Claude 
Chapuis 

Salzburg Festival, Opera 
Zurich, Teatro alla Scala 

Milano 

Mezzo-
Soprano 

1000 1 2 

Kristofer 
Lundin 

Salzburg Festival, Opera 
Zurich, Bavarian State 

Opera Munich 

Tenor 300 1 2 

Andreas 
Winkler 

Opera Zurich Tenor 1000 1 2 

Jennifer 
O’Loughlin 

Gärtnerplatztheater 
Munich, Volksoper 

Wien 

Soprano 600 1.25 1 

Christoph 
Filler 

Gärtnerplatztheater 
Munich 

Tenor 300 1 2 

Sum 6100 14,25 

Table 1. 
Overview of conducted interviews. 
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number of live performances that interviewees were involved in, the duration of the 
interviews and the number of investigators conducting them. 

In total, eight interviews with opera singers and two interviews with opera orches-
tra musicians were conducted in two data-collection stages. In the first stage, three 
interviews with opera singers and two interviews with orchestra musicians were car-
ried out by a single investigator in Munich in June 2018. After the first data-collection 
stage, the interview protocol was slightly revised, as the initial findings from the 
interviews with the orchestra musicians indicated that the unit of analysis should 
focus on opera singers. The second stage, including five interviews with opera singers, 
took place in Cambridge in July 2018 via Skype or phone. 

We are keen to declare detailed timelines in this chapter; The data and findings were 
used for teaching purposes in between. However, we would also argue that the phenom-
ena under study have not changed since 2018. We would argue that the structural charac-
teristics of emotions have remained consistent over the past decades and likely longer. 

4.3 Interview content 

A research protocol was used in the interviews to ensure repeatability, validity and 
reliability, and to mitigate biases. The protocol, outlined in Figure 4, consists of 15 

Figure 4. 
Interview protocol. 
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questions. Question 1 is meant to gather information about the interviewee. Question 
2 leads to the core of the interview. Questions 3–6 investigate the preparation process 
of emotion elicitation, and internal and external factors influencing the performance 
or the role of the artist. Questions 7–14 focus on how each of Plutchik’s eight emotions 
[63] is displayed by the interviewed singers. 

4.4 Questioning process 

The use of semi-structured interviews allowed us to ask follow-up questions when 
ambiguous answers were given or new topics emerged. This instrument was used 
often, and follow-up questions provided further insights and new findings. 

Questions 7 to 14, which focus on specific emotions from Plutchik’s conceptualiza-
tion, rarely led to enlightening insights when the question was asked, as noted in the 
protocol (see Figure 4). When the formulation of questions 7–14 proved unsuccessful 
in an interview, a different formulation was used. The revised version of the question 
reads as follows: “What would the audience see if you genuinely felt the emotion xyz 
and you were displaying it authentically?” This version led, in many cases, to rich 
and detailed cues. One possible explanation is that artists might not accept the idea 
that emotions are displayed on purpose or faked. At some point during the interview, 
each artist mentioned that their displayed emotions resulted from a genuine feeling 
experienced during the performance. Hence, the revised question avoided giving the 
interviewee the impression that we were insinuating that emotions were staged. 

During the first interview, the interviewee mentioned that, through their reac-
tions, other artists on stage prove or disprove the authenticity and effectiveness of 
displayed emotions from other persons. The issue of the impact that other people 
on stage may have on displayed emotions was embedded in the interview process in 
all subsequent interviews. The question is not mentioned in the research protocol 
because it was asked only when it seemed to lead to promising findings. Usually, this 
question was asked in the second half of the interview (questions 7–14). 

4.5 Triangulation of data through observation 

The triangulation process carried out by attending live opera performances was 
divided into two stages, which consisted of three and four opera visits, respectively. 
The objective was to validate the interview findings. Concepts and cues for display-
ing emotions, mentioned in interviews, were compared in a structured manner with 
observations made by the investigator during live performances. These observations 
were written down for the second comparison following the data-gathering process. 
Research, preparation and conversations with artists were carried out before attend-
ing the performance. The preparation process elicited a deeper understanding of 
characters’ emotional states, allowing the author to evaluate the emotional state of the 
role. 

For both triangulation processes, the author chose the Bavarian State Opera in 
Munich and pieces by Richard Wagner. This opera house, its ensemble and guest sing-
ers are considered world-leading by critics. Richard Wagner’s pieces were also chosen 
because of the broad range and intensity of the main characters’ emotional states. The 
combination of extremely skilled singers and emotional depth of the pieces seemed 
promising for the triangulation process. 

The first triangulation stage took place after three interviews with singers and 
two interviews with orchestra musicians had been conducted at the end of June 2018. 
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The investigator attended 11.5 hours of live performance, including two opera perfor-
mances and one final rehearsal. Twelve different main characters were observed on 
stage, each with different and changing emotional states during the opera. Richard 
Wagner’s Parsifal was attended at a live performance and a final rehearsal, while the 
Flying Dutchman was attended at a live performance. One of the interviewed singers 
performed at these three opera events. For time and organizational reasons, no other 
performance featuring interviewed singers was attended. 

The second triangulation stage was carried out after interviews had been com-
pleted at the end of July 2018. The author attended Richard Wagner’s Ring of the 
Nibelung, which consists of four operas and lasts 15 hours. On this occasion, 20 main 
characters with different emotional states were observed. 

After each performance, the investigator compared, in a structured manner, 
findings from the interviews with observations from the live performance. Upon 
completing the data analysis and refining the framework, a second comparison was 
performed. All concepts used in the final framework (see Section 5) were observed 
during live performances and confirmed by this triangulation process. The influence 
that other people on stage had on displayed emotions was also confirmed; therefore, 
the validity of the data was enhanced. External and internal influences on singers, 
and the preparation process of emotional display, could not be assessed through this 
form of triangulation. 

5. Data analysis and findings 

Section 5 discusses data analysis and findings. The data-analysis process was 
divided into three stages and overlapped the data-collection stage, as described in 
Section 3. This section also shows key findings in a resulting framework. 

5.1 Data analysis 

Figure 5 provides a chronological overview of the process of data analysis and 
shows its connection with the interviewing and triangulation stages. 

The first stage of data analysis was carried out after the first interview stage and 
prior to the first triangulation stage. The transcribed qualitative data were systemati-
cally analyzed. First, the data were coded by the author following Strauss and Corbin’s 
procedure [100], which includes open, axial, and selective coding. After coding, 
within-case analysis was conducted following Eisenhardt’s procedure [97] to under-
stand each case in greater depth. 

The first data-analysis results showed that conducting interviews with opera sing-
ers is an effective strategy to understand how emotions are displayed and to identify 
factors that influence artists’ performance. Contrary interviews with orchestra musi-
cians yielded negligible results for this study. 

The second stage of analysis occurred after eight interviews with singers and 
before the second triangulation stage. It involved transcribing interviews, data coding 
according to Strauss and Corbin [100] and within-case analysis following Eisenhardt 
[97]. Cross-case analysis using pairs of cases was partly carried out at this stage. 

The third data-analysis stage followed the second triangulation stage, including 
comprehensive cross-case analysis using pairs of cases. This led to a deeper under-
standing of the data and showed that no contradictory findings regarding influences 
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on singers and cues for emotional elicitation occurred in any of the compared pairs. 
At this stage, the research framework was finalized. 

The key findings from this study can be divided into four categories and will be 
described and critically evaluated: 

1. Cues for emotional display 

2. Internal and external influences on singers 

3. Influence of preparation process on emotional display 

4. Influence of other artists being on stage on emotional display 

5.1.1 Cues for emotional display 

This study investigated how eight different emotions conceptualized by Plutchik 
[63] may be displayed by opera singers on stage: joy, sadness, trust, disgust, fear, 
anger, surprise and anticipation. Table 2 shows a detailed split of the number of 
concepts analyzed from interviews for displaying emotions. 

Figure 5. 
Overview of data analysis. 
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In the interviews, 74 distinct concepts were mentioned: for example, “looking 
down” was mentioned four times regarding how artists could display “sadness”. Thus, 
“looking down” was counted four times within the total number of 135 concepts. 
Some concepts are similar; for example, “shoulders dropped” or “hanging body” 
describe similar physical manifestations of “sadness”. 

Table 2 also shows that the data gathered from the interviews provides most 
concepts for “joy”. The emotion “sadness” was described using 14 concepts. The high 
number of concepts and the multiple mentions of several of them suggest that the 
results for “joy” and “sadness” are most valid in this study for displaying particular 
emotions. A high degree of validity can also be claimed for “anger” (12 concepts), 
“fear” (5), “trust” (7), and “anticipation” (3). 

In addition, the richness of findings varied across cases. One participant con-
tributed 6 of the overall 135 concepts, whereas 2 participants introduced 29 and 31 
concepts, respectively. 

5.1.2 Internal and external influences on singers 

Analysis of the internal and external influences on singers produced the follow-
ing results. Regarding internal influences, the concept of “technical problems” was 
mentioned by four interviewees, while the second most popular concept was “life 
experience”, mentioned three times, followed by “stage experience”, mentioned twice. 
Regarding external influences, the two most important concepts were “colleagues” 
and “whole team works towards the same objective”, with five and three mentions, 
respectively. 

5.1.3 Influence of preparation process on emotional display 

This can be described as the conscious-preparation-unconscious-playing pro-
cess: preparation is a conscious approach, whereas playing on stage is unconscious. 

Emotion Number 
of 

different 
concepts 

Mentioned 
concept one 

time 

Mentioned 
concept two 

times 

Mentioned 
concept 

three times 

Mentioned 
concept 

four times 

Number of 
different 
concepts 

used in 
framework 

Joy 16 6 9 1 0 12 

Sadness 14 6 3 3 2 10 

Trust 7 7 0 0 0 6 

Disgust 7 3 4 0 0 7 

Fear 7 1 1 3 2 6 

Anger 12 4 6 2 0 8 

Surprise 8 5 2 1 0 7 

Anticipation 3 0 2 1 0 3 

Sum 74 32 27 11 4 59 

Table 2. 
Concepts in the final framework. 
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Preparation for the emotional display with libretto, score or background reading 
was cited by interviewees five, six and seven times, respectively. Following this stage 
of gaining an understanding of the content, the singers do mental work. All eight 
interviewees stated that they transfer the content and its associated emotions to their 
personal life experiences and the emotions felt during these experiences. 

5.1.4 Influence of other artists being on stage on emotional display 

All eight interviewees emphasized the crucial influence that other artists on stage 
have on their emotional display. Other solo singers, opera choirs, and extras prove 
or disprove displayed emotions. Two singers specifically stated that “One person on 
stage can destroy everything”, and three singers said that “A king cannot be played, it 
is played by the others”. Hence, other service participants have a significant influence 
on emotional display. 

5.2 Summary of data analysis 

The data analysis was carried out in three stages that overlapped with data gather-
ing, and two stages of data triangulation were conducted. The overlapping process of 
data gathering, analysis and triangulation proved successful because emerging topics 
and ideas could be included in the study. Additionally, this iterative process ensured 
an in-depth understanding of the research study and enabled a solid, grounded 
theory approach with high validity. In general, the validity was evaluated by con-
sidering the number of mentions and the triangulation process of the data, where 
applicable. 

The framework, shown in Figure 6, consists of four main sections. Central to 
this framework are cues for emotional display, which can be used to detect a person’s 
emotional state or to consciously display an emotional state, whether the person 
displaying it feels so or not. The latter is strongly influenced by the authentic dis-
play of emotions. The preparation process of emotional display highly influences the 
authenticity of displayed emotions. Singers tend to consciously tap into felt emotions 
and then display them unconsciously, which tends to increase the authenticity of the 
emotion. The credibility of emotions displayed on stage is influenced by not only how 
artists display them but also the influence of other artists on stage. With their reactions, 
other artists either prove or disprove the displayed emotion. According to the singers 
interviewed, this has a huge impact on the credibility of the emotions. Additionally, 
there are internal and external influences on singers, which affect the role of the singer. 
These influences can strengthen or weaken singers’ emotional display. 

The data used in the final framework is characterized by a high degree of validity 
for the four emotions of “joy”, “sadness”, “fear” and “anger”. The information about 
displaying “disgust” and “surprise” can be considered highly valid, while the validity 
of “anticipation” and “trust” may be evaluated as medium-high. The influence of 
other artists being on stage and of the preparation process on emotional display also 
has very high validity. Both influences, or parts of the influence, were mentioned by 
all interviewees, who emphasized the importance of these two influences. Regarding 
internal influences on singers, “life experience” and “technical problems” had high 
validity. The same characterization applied to “colleagues” and “same objective of the 
whole team in an opera house”. Overall, the validity of the framework may be evalu-
ated as high. 
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Figure 6. 
Research framework. 
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5.3 The research framework 

The qualitative data analyzed were summarized in a research framework developed 
during the data-gathering, data coding, data-analysis (within-case and cross-case) and 
triangulation process. Data coding provided concepts and relations between concepts, 
which were systematically organized, structured and generalized where necessary. 
Four key criteria were considered to establish whether a particular concept should be 
included in the framework: the number of times a concept or related concept was men-
tioned, the results of the triangulation process, the results from cross-case analysis, 
and the investigator’s judgment. Figure 6 shows the final research framework. 

6. Discussion 

This study contributes to the current scholarly debate on managing and designing 
customer experience, which is considered crucial for companies, since it critically 
impacts their financial success [1, 2, 6, 10]. In particular, the portfolio of diagnostic 
cues helps to better design the relational context in terms of intangible service ele-
ments such as personal interaction between employees and customers [39, 40, 43, 50, 
51]. Literature has argued that displaying emotions in a service encounter represents 
a dilemma, since it should be spontaneous, authentic and effective [42, 79, 80]. The 
research framework developed in this study contributes to solving this dilemma by 
increasing the authenticity of displaying emotions through its novel information 
about the conscious-preparation-unconscious-playing process. In addition, this 
research enables a better working environment design to accomplish emotional 
labour. This work could influence the selection process of new employees through 
findings about internal influences on service-deliverers. By providing a portfolio of 
diagnostic cues, the framework could lead to more sophisticated research on emo-
tions in service encounters. In future, emotional states of the unit of analysis could 
be observed without being measured by questionnaires answered by respondents. 
Furthermore, this study advances current knowledge about emotions in opera [93]. 

6.1 Training frontline employees 

Du et al. [87], Mattila and Enz [76] and Menon and Dubé [26] suggest that 
frontline employees should receive effective emotional training and that a portfolio of 
diagnostic cues should be developed to understand how customers typically display 
emotions, but none provide details about the training content. The findings from 
this study are the first attempt to fill this gap. The framework shows how people can 
display eight different emotions. These cues can be used in training frontline employ-
ees in service operations either to display a particular emotion during the “moment 
of truth” or to detect customers’ emotional states. Detecting emotional cues and 
properly assessing customer emotional states is the first step to customizing service 
delivery. Furthermore, it can potentially counteract unwanted emotional states in 
customers. In services, mitigating negative emotions or reinforcing positive emotions, 
irrespective of the cause of emotional change, has a positive impact on customer 
satisfaction [11, 24, 26, 27]. According to the concept of emotional contagion [81, 
84], displaying a particular emotion leads to a corresponding emotional change in 
the receiver. For example, emotions displayed by the sales clerk influence customer 
emotions during the service encounter. It is likely that the customer “catches” the 
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triggered emotions [26, 84]. Hence, the framework can help to train frontline employ-
ees to send desirable emotional cues or avoid sending cues that may lead to negative 
emotions through emotional contagion. 

6.2 Solving the dilemma between authenticity and the effectiveness of emotional 
display 

Moreover, the theory on the preparation process’ influence on emotional display pro-
vides service companies with guidance on how emotions can be displayed authentically. 
This is crucial because it can potentially solve the dilemma of authenticity and effective-
ness [42, 79, 80]. The first step is a conscious preparation process to thoroughly under-
stand each possible emerging emotion in the “moment of truth” and to transfer this to 
personal experiences and emotional states. The second step, which takes place before 
the emotional display, taps into the feeling and helps to display authentic emotions. 

6.3 Enhancing work environment and recruitment of emotional labour staff 

Mattila and Enz [76] highlight that the work environment must be adjusted to 
foster positive affect on employees. This study offers service companies necessary 
insights for creating an environment suitable to perform emotional labour. Internal 
and external influences on singers were collected and systematized, and requirements 
for the work environment can be derived from these findings, mostly from external 
influences. Regarding internal influences, the importance of life experience for 
emotional labour is yet to be discussed in management literature. This new finding 
may affect the selection process of employees, since life experience positively affects 
individuals’ ability to display emotions. 

6.4 New measurements for assessing emotional states 

In this research, we set out how emotional states can be measured through 
observation using the portfolio of diagnostic cues. This knowledge can significantly 
advance research on the importance of emotional displays by employees in service 
encounters. Measuring the impact of employee behavior, Tsai [85] and Pugh [84] use 
the rudimentary measures by Rafaeli and Sutton: greeting, smiling, eye contact and 
thanking [94, 95]. Using the portfolio of diagnostic cues in future research will allow 
scholars and companies to better assess emotions displayed by employees and enable 
them to explore their impact. 

This research also contributes to current scholarship on emotions in opera, which 
remains a relatively niche field of study. Balteș and Miu [93] stated that scholars do 
not possess a deep scientific understanding of the process of emotional display and 
elicitation in operas. The resulting framework is the first attempt to systematically 
provide information on emotional displays. The framework can be used in future 
research to investigate more thoroughly and systematically the impact of stage perfor-
mance on customer emotions. 

7. Conclusions and future research 

Emotions occurring in service interactions seem to strongly influence perceived 
quality and customer satisfaction. Therefore, managing and designing emotions 
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better during the “moment of truth” is beneficial for companies. This study explored 
how direct service-deliverers can authentically display emotions and better assess 
emotional states through diagnostic cues. Additionally, this work investigates internal 
and external factors influencing the emotional labour of service-deliverers. Finally, 
this section describes the impact of findings on industry and academia and discusses 
how future research may build on this study. 

The thesis presents a comprehensive framework for emotional design in opera, 
based on data gathered from interviews with renowned experts in the field and 
validated through observation. The framework provides a wealth of diagnostic cues 
for the emotions conceptualized by Plutchik [63], incorporating internal and exter-
nal influences on service-deliverers. It also represents the first attempt to solve the 
dilemma of authenticity and effectiveness in emotional display. 

From an industry perspective, this work provides crucial information about 
emotional displays, elicitation and their influence on internal and external factors. 
This can help managers to build a better service environment emphasizing the 
importance of emotions. The portfolio of diagnostic cues for emotions helps to detect 
customers’ emotional state or to give guidance on how certain emotions can be dis-
played. Assessing customers’ emotional states is a necessary first step to customizing 
services according to customers´ emotional states. Customers can “catch” emotions 
displayed by employees through emotional contagion. Hence, the sender of cues can 
either intentionally send desired cues or avoid sending undesired cues. Employees 
should be trained to control or send emotions, and the portfolio of diagnostic cues 
provides a scientific foundation for this. This work also helps to solve the dilemma of 
authenticity and effectiveness in emotional display thanks to the development of the 
conscious-preparation-unconscious-playing process, a tool that enables the display 
of emotions perceived to be authentic by the receiver. This work also demonstrates 
that the authenticity and effectiveness of displayed emotions are influenced by others 
on stage. Transferred to service encounters, this means that the reaction of indirect 
serving employees on direct serving employees influences customers’ perceptions of 
emotions displayed by direct service employees. 

7.1 Implications for academia 

From an academic perspective, the main contribution of this work lies in the possi-
bility to generate new and more sophisticated research designs on emotions in service 
management and service operations using the framework developed. The portfolio 
of diagnostic cues allows scholars to assess emotions displayed by service actors, 
providing the opportunity to study the impact of emotions displayed by employees on 
customer emotions triggered during service encounters. Studies built on this portfolio 
may offer new and important information for managing and designing emotions, 
enhancing customer experience. 

7.2 Future research 

This study has several limitations that should be addressed in future research. 
First, interviewing more singers and others involved in opera, such as conductors, 
set designers, costume designers and stage directors, may enhance the findings’ 
generalizability. Second, conducting interviews with artists working in different 
contexts may also enhance generalizability. Future research fields could be ballet, 
modern dance, spoken theater or stand-up comedy. Studying ballet or modern dance 
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may shed light on body language, whereas investigating spoken theater or stand-up 
comedy may lead to further insights into voice, language and facial expressions. 
Third, the validity of the research framework may be enhanced through additional 
triangulation. This study focused exclusively on sending and displaying emotions. 
While the data was triangulated through observation by the author, the effectiveness 
of the cues may be further evaluated with the help of studies using the audience as 
the unit of analysis. This can be done in a laboratory setting, with video excerpts or 
during live performances. Moreover, action research or accompanying the whole 
rehearsal process of a new opera production may provide new, rich and enlightening 
information about the display of emotions, its process and requirements for artists. 

This work represents a first attempt to provide scholarship on the service industry 
and management with a comprehensive framework on emotional design. We hope it 
will encourage scholars in the fields of service management and opera to collaborate 
and pursue further research on emotional cues and on the internal and external fac-
tors that influence service-deliverers and their emotional displays. 

© 2025 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Edited by Maria Bartekova
Globalization, climate change, and digitalization are fundamentally changing the 

business environment. Companies face growing challenges that require new approaches 
to internationalization, sustainable development, and innovation. This publication 

provides a comprehensive overview of the current trends and strategies that are shaping 
the future of business in the 21st century. In the first section of the book, the authors 

examine internationalization in the current business environment – from the influence 
of top management on the performance of Indian companies to the dynamics of global 
labor mobility and its impact on trade and investment. The second section is dedicated 
to sustainable business practices. Readers will find an analysis of innovative solutions 

in road freight transport, a discussion of the possibilities for sustainable business in the 
European petrochemical industry, as well as an examination of circular fashion and 
the recycling of 3D printing waste. The third section focuses on innovative business 
approaches. The chapters present creative approaches to international research in an 
Islamic context and provide a framework for exploring human emotions in musical 
performances as a source of new insights for design and research. The publication 

combines theoretical insights with practical examples from diverse cultural and regional 
settings. It is intended for academics, researchers, students, and practitioners seeking a 

deeper understanding of current trends and future perspectives in business.

Taufiq Choudhry,  
Business, Management and Economics Series Editor
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