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Abstract

Sustainable product development is an emerging research domain at the outset of contemporary
climate change issues. Increasing customer demand for sustainable product attributes has set a
challenge for firms to develop products carrying environmental and social attributes. In this
regard, taking corporate social responsibility (CSR) initiatives is one potential option for
sustainable product development. However, uncertainties and crises (such as the global financial
crisis and the most recent Covid19 pandemic) left the firms in despair by lowering their liquidity
levels. Consequently, firms are facing resource constraints. Therefore, to pursue sustainability
objectives, firms are looking for ways to develop sustainable products, and with a balance between
environmental and social pillars of sustainability.

In the above-stated context, research exploring the possibility of pursuing sustainability
objectives is much needed. The existing literature of product sustainability is developed around
the environmental pillar. Hence, research studying determinants and performance outcomes of all-
inclusive sustainable product development is scarce. Therefore, to fill this gap, this dissertation
based on three research articles present an analysis of the potential role of research and
development (R&D), human capital, and corporate social responsibility strategy (CSRS) in the
sustainable product attributes (SPA) development and its performance outcome in a way that
contributes to theoretical implications and suggests managers the ways to develop sustainable
products in the ongoing Covid19 pandemic. A research sample of 433 United States (US)
manufacturing industry firms spanning 16 years-period (2002-2017) is used to investigate the
conceptual framework of this dissertation research.

Firstly, this dissertation research contributes to triple-bottom-line-based sustainability
literature by conceptualizing and operationalizing the sustainable product attributes construct.
Secondly, this research contributes to R&D literature by studying it under the knowledge-based
view and extending its implications to (aggregate and disaggregated) sustainable product
development. Thirdly, this research provides coherence to R&D contribution in (aggregate and
disaggregated) sustainable product development by studying the human capital complementarity
in R&D. Fourthly, this research contributes to CSRS literature by studying it with (aggregated and
disaggregated) sustainable product development under the theory-of-the-firm perspective. Fifthly,
this research contributes to the SPA-performance literature stream by studying the (aggregate and
disaggregated) SPA’s contribution to export performance and firm profitability of US
manufacturing industry firms. Lastly, this research contributes to SPA-performance literature by
studying the moderating role of marketing resource intensity.

Keywords: corporate social responsibility strategy, environmentally sustainable product
attributes, export performance, firm profitability, human capital, marketing resource
intensity, research and development, socially sustainable product attributes, sustainable
product attributes
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Tiivistelmä

Ilmastonmuutos on nostanut kestävän tuotekehityksen tieteellisen tutkimuksen keskiöön. Asiak-
kaiden kasvava kysyntä kestäville tuoteominaisuuksille on haastanut yritykset kehittämään tuot-
teita, jotka sisältävät ympäristön ja sosiaalisen kehityksen näkökulmista kestäviä ominaisuuksia.
Tässä mielessä yritysten yhteiskuntavastuulliset (CSR) aloitteet ovat yksi vaihtoehto edistää kes-
tävää tuotekehitystä. Monet epävarmuustekijät ja kriisit (kuten maailmanlaajuinen finanssikriisi
ja viimeisin Covid19-pandemia) ovat kuitenkin ajaneet yritykset epätoivoon. Niiden likviditeet-
titasot ovat alentuneet, minkä seurauksena yritykset kohtaavat nyt resurssirajoituksia. Kestävän
kehityksen tavoitteiden saavuttamiseksi yritykset etsivätkin uusia tapoja kehittää kestäviä tuot-
teita ja oikean tasapainon ympäristön ja sosiaalisen kestävyyden pilarien välillä.

Tässä kontekstissa tarvitaan kipeästi tutkimusta, jossa selvitetään mahdollisuuksia edistää
kestävän kehityksen tavoitteita. Nykyinen kestävän tuotekehityksen kirjallisuus on kehitetty
ympäristöpilarin ympärille, joten kokonaisvaltaisen kestävän tuotekehityksen taustatekijöitä ja
suorituskykyä tarkasteleva tutkimus on vähäistä. Tämän tutkimusaukon täyttämiseksi tämä kol-
meen tutkimusartikkeliin perustuva väitöskirja esittää analyysin T&K:n, inhimillisen pääoman ja
CSR-strategian mahdollisista rooleista kestävien tuoteominaisuuksien kehittämisessä sekä teki-
jöiden vaikutuksista tulokseen tavalla, joka edistää aiheen teoreettista ymmärrystä ja ehdottaa
johtajille tapoja kehittää kestäviä tuotteita meneillään olevassa Covid 19-pandemiassa. Tämän
tutkimuksen empiiriseen analyysiin käytetään 433 yhdysvaltalaisen teollisuusyrityksen tutki-
musotosta 16 vuoden ajalta (2002–2017).

Ensinnäkin tämä väitöskirjatutkimus edistää kolmoistilinpäätökseen perustuvaa kestävän
kehityksen kirjallisuutta käsitteellistämällä ja operationalisoimalla kestävän tuotteen attribuut-
tien konstruktion. Toiseksi tämä tutkimus edistää T&K-kirjallisuutta tutkimalla sitä osaamispoh-
jaisesta näkökulmassa ja laajentamalla sen vaikutuksia kestävään tuotekehitykseen. Kolmannek-
si tämä tutkimus tarjoaa johdonmukaisuutta T&K-osuudelle kestävässä tuotekehityksessä tutki-
malla inhimillisen pääoman roolia T&K:ssa. Neljänneksi tämä tutkimus täydentää CSRS-kirjal-
lisuutta tutkimalla sitä kestävän tuotekehityksen kanssa yrityksen teorian näkökulmasta. Viiden-
neksi tämä tutkimus edistää SPA-suorituskykyä koskevaa kirjallisuutta tutkimalla SPA:n osuutta
yhdysvaltalaisten teollisuusyritysten vientituloksesta ja kannattavuudesta. Lopuksi tämä tutki-
mus edistää SPA-kirjallisuutta tutkimalla markkinoinnin resurssi-intensiteetin moderoivaa roo-
lia.

Asiasanat: inhimillinen pääoma, kestävän tuotteen ominaisuudet, markkinoinnin
resurssi-intensiteetti, sosiaalisesti kestävän tuotteen ominaisuudet, T&K, vientitulos,
ympäristön kannalta kestävän tuotteen ominaisuudet, yrityksen kannattavuus, yritysten
yhteiskuntavastuustrategia
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1 Introduction 

1.1 Significance of the research 

The dawn of industrialization brought wealth, provided better living standards, and 

contributed to the advancement of human civilization. However, industrialization 

exploits planetary resources and contributes to the climate change issue 

(Mgbemene et al., 2016), and brings the world to the verge to collapse in the mid-

21st century if practical measures are not taken on time to tackle the climate change 

issue (Ahmad, 2014).  

In the 1992 Rio de Janeiro conference, the United Nations member states 

signed the commitment to tackle the climate change issue, resulting in increased 

pressure on the organizations to adhere to sustainability practices. The media 

propagation of climate change issues further heightened the public concerns about 

global warming (Malka et al., 2009). Resultantly, most firms adopted 

environmental practices to gain legitimacy and obtain competitiveness in the 

market (Miroshnychenko et al., 2017). However, in today’s global business markets, 

businesses are confronted with increasing environmental and social challenges 

(emphasis added). Customers increasingly demand environmental and social 

attributes in their products; thus, organizations need to integrate them into the 

product differentiation strategy (Cheng et al., 2021). In this regard, sustainable 

product development is one way to meet customers' demands and uphold 

sustainability practices in the organization. Sustainable product development 

emphasizes the inclusion of environmental, social, and economic dimensions under 

Elkington's (1997) triple-bottom-line (TBL) approach. Considering that a product 

itself is an economic dimension (Ketata et al., 2015) thus, disaggregated sustainable 

product attributes, consisting of environmentally sustainable product dimension 

and socially sustainable product dimension, need to be developed accordingly 

under the TBL approach. 

Firms undertake corporate social responsibility (hereafter as CSR) initiatives 

to adhere to sustainability practices based on triple-bottom-line theory. This can be 

seen from the mission statement of the 3M Corporation, stating the company’s 

commitment toward environmental protection, social responsibility, and economic 

progress. CSR is a route to sustainable innovations (Mahlouji & Anaraki, 2009). 

Therefore, firms promote environmental, social, and economic gains of sustainable 

innovations developed by strategically adopted CSR (Bacinello et al., 2020). 
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However, strategic CSR practices are costly and use Research and Development 

(R&D) resources, thus dimmish R&D efficiency in firms (Fu et al., 2020). The 

strategic need and market competitiveness requirements may lead the firms like 

Sanofi to cut the CSR budget and use it for enhancing (generic) R&D efficiency 

(Upton, 2017). This explains the performance-oriented approach of organizations 

aligned with the theory-of-the-firm perspective, where the extent of CSR 

implementation is based on its performance outcome (McWilliams & Siegel, 2001). 

Hence, the inclusion of CSR dimensions into product differentiation in a way that 

influences firms’ market performance or increases competitiveness is essential. 

Therefore, to highlight the gains of CSR-based product differentiation such as 

sustainable product attributes (SPA) in a current research context, this research 

studies the development of aggregate and disaggregated SPA by strategic CSR with 

performance implications of aggregate and disaggregated SPA.  

Though CSR and R&D functions compete for resource acquisition and firms 

like Sanofi may use CSR budget into R&D functional areas (Upton, 2017), however, 

it does not diminish the need of firms to pursue sustainability objectives. Regardless 

of resource constraints, R&D relatedness to CSR allows firms to incorporate CSR 

dimensions into product-differentiation strategies such as SPA development. 

Knowledge relatedness (of R&D with CSR) diminishes the associated costs (Fu et 

al., 2020; Tanriverdi & Venkatraman, 2005) and allows firms to develop aggregate 

and disaggregated SPA through the efficient use of R&D relatedness under the 

knowledge-based view (KBV).  

KBV assumes that knowledge integration and coordination create synergies; 

however, it is challenging to materialize synergies of firm-specific specialized 

knowledge due to its limited applicability in distinct SPA domains. To resolve this 

inherent assumption, human capital complementarity to R&D synergizes the R&D 

relatedness in this regard (Riley et al., 2017). This research emphasizes that under 

the KBV, organizations may develop aggregate and disaggregated SPA by 

materializing the R&D relatedness; however, a firm’s human capital synergizes 

R&D contribution in distinct SPA domains. Therefore, this research studies the 

contribution of R&D in the development of aggregate and disaggregated SPA and 

the complementarity of human capital in synergizing R&D contribution to the 

development of aggregate and disaggregated SPA. 

Notwithstanding the SPA development, the performance-oriented approach of 

firms inflicts that SPA development is associated with its performance outcome. 

From a theory-of-the-firm perspective, the question of undertaking an activity or 

continuity of activity is bound with the performance outcome (McWilliams & 
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Siegel, 2001). It has been established that a firm is a profit-maximizing entity that 

seeks to grow continuously. Traditionally, firms have pursued growth through 

differentiation-focused and/or efficiency-focused marketing and management 

strategies. However, increased customer awareness of sustainability led the firms 

to incorporate social and environmental dimensions into product-differentiation 

strategy (Cheng et al., 2021). Therefore, to assume the United States (US) 

manufacturing firms’ viability to adhere to sustainability, this research also studies 

the performance implications of aggregate and disaggregated SPA of US 

manufacturing firms. Furthermore, to maximize the firm profitability of US 

manufacturing firms, this research examines the moderating role of marketing 

resource intensity.  

West and Lansang (2018) reported that the US is a top R&D performer globally 

and, specifically, the manufacturing sector is a top R&D spender (with a 70% share) 

within the US. The US manufacturing sector drives 60% of exports and contributes 

above $2 trillion to the US economy, and the US manufacturing sector’s 

contribution to world manufacturing output is 18%. On the other hand, the US 

manufacturing sector is also one of the largest carbon emitters globally (Moussa et 

al., 2020). Awan et al. (2021) emphasize that the manufacturing sector must adhere 

to sustainability practices such as sustainable product development. Considering 

the significant share of the US manufacturing sector and its possible impact in 

controlling climate change (Bogue, 2014), this research focuses on the US 

manufacturing sector to study the determinants and performance-outcome of SPA. 

1.2 Research gap and study questions 

A sustainable product consists of economic, social, and environmental dimensions 

under the TBL (Ketata et al., 2015); thus, a disaggregated sustainable product 

consists of environmentally and socially sustainable product dimensions. However, 

Papagiannakis et al. (2019), Severo et al. (2017), and De Medeiros et al. (2014) has 

been studying the environmental attributes only under the sustainable product 

concept while overlooking the incorporation of social attributes into it. Studying 

the sustainable product construct without including the social dimension is 

incoherent to the TBL approach. Researchers have been overlooking the 

importance of socially sustainable product attributes for a long time. In the 1970s, 

Varble (1972) highlighted the need to bring the social dimension into new product 

development efforts. However, the researchers shifted their focus toward 

environmental improvement in their succeeding research activity (Simon et al., 
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2000). Subsequently, Aguilera et al. (2007) emphasized the importance of the social 

dimension in products, but researchers have been neglecting it for a long time (Mu 

et al., 2011). In the most recent literature reviews, da Cunha Bezerra et al. (2020) 

recommended studying the social pillar of sustainability, and Bangsa and 

Schlegelmilch (2020) identified that current research predominantly focuses on 

environmental product attributes and ignores the social attributes, hence calling for 

future research to incorporate social attributes while studying product sustainability. 

Therefore, to provide coherence to sustainable product construct under the TBL 

approach and fill the identified gaps, this research studies the environmentally 

sustainable product attributes (ESPA) and socially sustainable product attributes 

(SSPA) dis-aggregately and combine them to study the sustainable product 

attributes.  

Traditionally, CSR has been viewed as a socially valuable firms activity, but 

inconsistent with shareholders' interests (McWilliams & Siegel, 2001). However, 

CSR evolved over the years into strategic CSR and now has a strategic importance 

in the firms. CSR engagement strategy (CSRS) is how firms use CSR activities for 

commercial output (Tang et al., 2012). Earlier research (e.g., Bacinello et al., 2020; 

García-Piqueres & García-Ramos, 2020; Poussing, 2019) has been studying CSR 

with (generic) sustainable innovation, not specifically with sustainable product 

innovation. Scant literature such as Ning et al. (2017) studied CSR with sustainable 

product innovation but was limited to the environmental dimension and overlooked 

the social dimension. Therefore, to fill the identified gap, it is crucial to study the 

influence of CSRS on the development of environmental and social attributes dis-

aggregately and on sustainable product development inclusive of environmental 

and social attributes in line with the TBL approach.  

A vast R&D literature (e.g., Costantini et al., 2015; Demirel & Kesidou, 2011, 

2019; Ghisetti et al., 2015; Horbach, 2008; Jové‐Llopis & Segarra‐Blasco, 2018; 

Melander, 2018) studied the role of R&D in environmental innovation in the 

general and environmental product (or ESPA in current study context) specifically 

from different theoretical lenses except for KBV. Prior research overlooked 

studying the social dimension alongside the environmental dimension, thus limiting 

the understanding of the role of R&D in SSPA. The lack of inclusion of SSPA 

further hinders the understanding of the R&D-SPA relationship under the TBL 

approach. Therefore, to fill the identified theory-related and research-related gaps, 

it is vital to study the role of R&D in aggregate and disaggregated SPA development. 

Wright et al. (2001) call the human capital as part of knowledge stock. A 

plethora of research studied the human capital role in green or environmental 
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innovation (Chang, 2018; Chang, 2016; Costa-Campi et al., 2017; De Medeiros et 

al., 2014). Scholars (e.g., Duque‐Grisales et al., 2020; Gmelin & Seuring, 2014; 

Hart, 2005; Ketata et al., 2015; Melles et al., 2011; Severo et al., 2017; Tischner & 

Nickel, 2003)  have been discussing the significant role of human capital in 

sustainable and socially sustainable product designs and development. In addition, 

extensive literature (e.g., Kijek & Kijek, 2020; Ma et al., 2019; Riley et al., 2017; 

Scicchitano, 2010; Zhang et al., 2019) has studied the human capital 

complementarity in R&D as well. However, none of the studies explored the human 

capital complementarity synergizing R&D’s contribution to aggregate and 

disaggregated SPA. This literature gap emphasizes the need to study the role of 

human capital complementarity in R&D to contribute to aggregate and 

disaggregated SPA development. 

Literature has studied performance outcomes of environmental or green 

products (Amores-Salvadó et al., 2014; Ar, 2012; Lin et al., 2013). Dangelico (2016) 

stated the mixed findings of environmental products' relation with firm 

performance in a literature review. Many scholars (e.g., Dangelico et al., 2017; 

Dangelico & Pontrandolfo, 2015; Marín-Vinuesa et al., 2020; Tang et al., 2018; 

Tariq et al., 2019) found a positive link of environmental products with firm 

performance. Contrary to that, scholars (e.g., Driessen et al., 2013; Duque‐Grisales 

et al., 2020; Liu et al., 2011) also found a negative link between environmental 

products and firm performance. These mixed findings call for further research on 

the environmental product and firm performance relationship, as suggested by 

Tariq et al. (2017). The reported literature shows that existing research 

encompasses the environmental domain and overlooks the broader sustainable 

product construct (Bangsa & Schlegelmilch, 2020). Considering the significant 

difference between mere environmental domain and broader sustainable product 

construct, an inquiry of sustainable product construct is necessary. Moreover, 

existing literature also lacks studying the performance implications of SSPA. da 

Cunha Bezerra et al. (2020) highlighted that research of SSPA is at preliminary 

stages, thus requiring further inquiry.  

The literature on export performance also lacks an in-depth understanding of 

aggregate and disaggregated SPA relationship with the firms' export performance. 

The study of Boehe and Cruz (2010) provided an insight of aggregate SPA and 

export performance relationship but limited to Multilatinas context. Research (e.g., 

Tatoglu et al., 2020) has studied the relationship of environmental products with 

export performance. However, specific research studying the influence of the SSPA 

construct (as defined in the current study) on export performance is currently 
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missing. Boehe and Cruz (2010) studied the effect of product quality on export 

performance; however, the operationalization of the product quality construct used 

by Boehe and Cruz (2010) was generic and distant from the SSPA definition of 

current research grounded in the TBL approach. Therefore, it is vital to study the 

export performance outcome of aggregate and disaggregated SPA based on the 

identified gaps.  

Tariq et al. (2019) suggested the integral role of moderating variables to inspect 

the inconclusive findings and resolve the green product and firm performance 

relationship inconsistency. Considering that the purpose of the current study is to 

increase performance implications of aggregate and disaggregate SPA; therefore, 

this research focuses on marketing resource intensity (MRI), a firm’s resource 

dedicated to draw customer’s attention towards firm strategy (Slotegraaf et al., 

2003), to enhance the firm performance, under the resource-based view (RBV). 

MRI is a less researched moderating variable in the sustainable development and 

firm performance relationship setting. Tariq et al. (2019) studied the moderating 

role of MRI but was limited to green product and firm performance settings. The 

influence of MRI on enhancing SSPA’s performance implication and SPA’s 

performance implication is under-explored in the literature. This identified research 

gap calls for inquiry of the moderating role of MRI in the aggregate and 

disaggregated SPA on manufacturing firms.  

Based on the above-identified research gaps, this dissertation intends to answer 

two main research questions empirically analyzed by six sub-questions in the series 

of three research articles, as shown in Fig. 1.  

RQ1. What are the determinants of aggregate and disaggregated SPA in 

manufacturing firms? 

RQ1.1. To what extent R&D contribute to aggregate and disaggregated SPA 

development? 

RQ1.2. To what extent human capital synergizes R&D’s contribution to 

aggregate and disaggregated SPA development? 

RQ1.3. To what extent CSRS influence the development of aggregate and 

disaggregated SPA? 

RQ2. What is the performance outcome of aggregate and disaggregated SPA in 

manufacturing firms? 
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RQ2.1. To what extent aggregate and disaggregated SPA contribute to firm 

export performance? 

RQ2.2. To what extent aggregate and disaggregated SPA contribute to firm 

profitability? 

RQ2.3. To what extent MRI moderates the contribution of aggregate and 

disaggregated SPA in firm profitability? 

Each article analyzes two sub-research questions. Article 1 answers RQ1.1 by 

empirically studying the influence of R&D on aggregate and disaggregated SPA 

development. Furthermore, Article 1 also answers RQ1.2 by empirically studying 

the moderating influence of human capital between R&D and aggregate and 

disaggregated SPA development. Article 1 used the panel dataset of US 

manufacturing firms to analyze the study hypotheses. While answering the RQ1.1, 

Article 1 contributes to the R&D-SPA literature stream under the KBV by 

hypothesizing R&D under the KBV theory to study the aggregate and 

disaggregated SPA based on the TBL approach. By studying the moderation of 

human capital between R&D and SPA. Article 1 answers RQ1.2 and resolves the 

KBV assumption that materializing synergy is difficult in firm-specific specialized 

knowledge.  

Article 2 answers RQ1.3 by empirically analyzing the influence of CSRS on 

SPA, and distinct dimensions of SPA disaggregated based on the TBL approach. 

Article 2 also answers RQ2.1 by empirically analyzing the influence of aggregate 

and disaggregated SPA on export performance. Article 2 also used the panel dataset 

of US manufacturing firms to analyze study hypotheses. Thus, article 2 contributed 

to TBL, CSR, and firm performance literature streams by conceptualizing the 

aggregate and disaggregated SPA, empirically studying the influence of CSRS on 

an aggregate and disaggregated SPA development, and empirically studying the 

export performance implications of aggregate and disaggregated SPA.  

Article 3 answers RQ2.2 by empirically examining the performance 

implications of aggregate and disaggregated SPA. Article 2 also answers RQ2.3 by 

empirically examining the moderating role of MRI. Article 3 used the panel dataset 

of US manufacturing firms to study the research hypotheses. Article 3 contributed 

to TBL and theory-of-the-firm by conceptualizing the aggregate and disaggregated 

SPA under the TBL approach by studying the profitability implications of aggregate 

and disaggregated SPA under theory-of-the-firm and complementing theory-of-the-

firm with RBV by studying the moderation of MRI.  
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Overall, all three articles answer the two main research questions. Precisely, 

article 1 answers the RQ1 of the dissertation by studying R&D as a determinant of 

aggregate and disaggregated SPA development and article. Article 3 answers the 

RQ2 by studying the firm profitability as a performance outcome of aggregate and 

disaggregated SPA. However, article 2 answers both RQ1 and RQ2 by studying 

CSRS as a determinant of aggregate and disaggregated SPA development and 

export performance as performance-outcome of aggregate and disaggregated SPA.  
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Fig. 1. Contribution of articles in answering research questions   
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Table 1. Contributions of authors in articles 

Author  Article 1  Article 2 Article 3 

Z. Ullah    

Conceptualization of theoretical 

background 

ⅹ ⅹ ⅹ 

Research design ⅹ ⅹ ⅹ 

Data collection and analysis ⅹ ⅹ ⅹ 

Finalizing the article for journal 

submission 

ⅹ ⅹ ⅹ 

Publication process 

responsibility  

ⅹ ⅹ ⅹ 

V. Puhakka    

Advising the research plan  ⅹ ⅹ 

Providing insights into the 

writing process 

 ⅹ  

Before submission, providin 

comments on the manuscript.  

 ⅹ  

Advising about the submission 

and publication process 

 ⅹ  

A. Arslan    

Advising the research plan ⅹ ⅹ ⅹ 

Providing insights into the 

writing process 

ⅹ ⅹ  

Before submission, providing 

comments on the manuscript. 

ⅹ ⅹ  

Advising about the reviewers’ 

comments 

ⅹ ⅹ ⅹ 

Advising about the submission 

and publication process 

ⅹ ⅹ  

The primary responsibility of writing articles, starting from organizing, planning, 

conceptualizing, analyzing, and ending at finalizing the contents of the articles, is 

on the present author. Nevertheless, co-authors gave advice and provided valuable 

insights on the content of the articles while writing the initial draft of articles and 

continued their support in the submission and review process for publication in the 

journals. Furthermore, co-authors continued their support in the form of advice and 

comments on the compendium of the dissertation until finalized. The specific 

contributions of each author in all three articles are further shown in Table 1. It is 

important to mention that article 3 is a solo author research work. Therefore, the 

present author got advice and approval of the research idea. Later in the review 



 

27 

process with the journal, the present author also got advice only on the reviewers’ 

comments from A. Arslan. 

Table 2. Structure of the dissertation 

Chapter  PART I 

Overall summary of the thesis  

1 Introduction 

 Significance of the research 

 Research gap and study questions 

2 Literature review 

 Sustainable product attributes  

 Research on R&D, CSRS, and product differentiation 

 R&D and CSR knowledge relatedness 

 Human capital complements R&D 

 Sustainable product attributes and firm performance literature 

 Marketing resource intensity and firm performance literature 

3 Research design 

 Research philosophy 

 Study contribution stemming from the use of the method 

 Data collection and analysis 

4 Summary of articles findings 

 Article 1 

 Article 2 

 Article 3 

 Synthesis of the findings 

5 Study contributions 

 Theoretical contributions 

 Managerial contributions 

 Research limitations and future research recommendations 

 PART II 

 Research papers 

 Paper No. 1 R&D contribution to sustainable product attributes development: The 

complementarity of human capital. 

 Paper No. 2 Corporate social responsibility strategy, sustainable product attributes, and 

export performance 

 Paper No. 3 Sustainable product attributes and firm performance: The moderating role 

of marketing resource intensity 
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2 Literature review 

2.1 Sustainable product attributes 

Literature has been using the environmental product (Choi & Yi, 2018; Kammerer, 

2009), green products (Chen & Liu, 2020; Dangelico, 2016, 2017; Qiu et al., 2020; 

Song et al., 2018; Xie et al., 2019), eco-product (Rashid et al., 2014; Rashid & 

Shami, 2017) and sustainable product (Severo et al., 2017, 2020) terminologies 

interchangeably. These terminologies have trivial differences in meaning and are 

nearly synonymous (Pacheco et al., 2018). In this regard, Hojnik and Ruzzier (2016) 

clarify that environmental, eco, and green innovations only make up the 

environmental dimension. Scholars (e.g., Delmas & Pekovic, 2018; Severo et al., 

2020) empirically studying the sustainable innovation concept have focused on the 

environmental dimension and continuously ignored the social dimension. Though, 

Zubeltzu‐Jaka et al. (2018) clarified that the sustainability concept adopts a broader 

focus that contains the environmental as well as a social dimension. Therefore, this 

research includes the social dimension alongside the environmental dimension in 

the aggregate multidimensional SPA by following the TBL approach. TBL 

approach explains sustainability as it encompasses the impact of all three 

(environmental, social, and economic) dimensions. 

Extant literature (e.g., Cillo et al., 2019; Inigo et al., 2017) uses radical and 

incremental typologies for sustainable product differentiation. However, this study 

focuses on distinct attributes of sustainable products besides aggregate 

multidimensional SPA under the TBL. Based on the TBL approach, this research 

disaggregates the sustainable product attributes into ESPA and SSPA. An ESPA 

involves positive environmental characteristics in a product; likewise, SSPA 

involves positive social characteristics in a product (Luchs et al., 2010). The 

manifestation of product attributes may evolve at the stage of product innovation, 

product development, or product design (Gmelin & Seuring, 2014a; Marxt & 

Hacklin, 2005). Extant literature establishes that environmental product attributes 

evolve from environmental product innovation (Papagiannakis et al., 2019), 

environmental product development (Guo et al., 2020; Hafezi & Zolfagharinia, 

2018), or in the eco-design phase (Gutierrez et al., 2020). Socially sustainable 

products possess product quality characteristics, e.g., customers' health and safety, 

fair trade, labeling, product warranty/guarantee (Bangsa & Schlegelmilch, 2020; 

Catlin et al., 2017).  
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In summary, the aggregate SPA (a CSR or TBL-based product differentiation) 

is a multidimensional construct consisting of economic, social, and environmental 

dimensions under the TBL approach, as shown in Fig. 2. Considering that product 

(itself) is an economic dimension thus, this research disaggregates the SPA into 

ESPA and SSPA based on the TBL approach. TBL explains the scope of firms’ CSR; 

therefore, this study uses the TBL-based product differentiation and/or CSR-based 

product differentiation terms interchangeably, where necessary.  

 

Fig. 2. Sustainable product attributes 
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2.2 Research on R&D, CSRS, and product differentiation 

Chamberlin (1965) defined product differentiation in his first published theory of 

monopolistic competition in 1933 as “it is a distinction between goods/services of 

one seller from other sellers (competitors) on any basis of importance to the buyer 

and leading to preferences.” Product differentiation has long been considered an 

alternative to market segmentation or a means to implement market segmentation 

(Dickson & Ginter, 1987). In this regard, R&D has long been considered a product 

differentiation factor.  

Extensive prior research has studied the significant role of R&D in product 

differentiation in an organization, as shown in Table 3. It has been established that 

R&D is a fundamental factor contributing to product differentiation. On the other 

hand, the leading work of McWilliams and Siegel (2001) in the CSR domain 

postulated under the resource-based view that strategic CSR positively correlates 

to product differentiation carrying social attributes. Though CSR and R&D 

contribute to product differentiation, the resulting product differentiation, such as 

generic product differentiation based on R&D and SPA (in current study context) 

TBL-based product differentiation, is distinct from each other. However, literature 

is evidence that scholars (e.g., Dangelico, 2016, 2017; Dangelico et al., 2017; De 

Medeiros et al., 2014; Demirel & Kesidou, 2019; Hojnik & Ruzzier, 2016; Horbach 

et al., 2012; Melander, 2018, 2020; Rehfeld et al., 2007; Tumelero et al., 2019; 

Ziegler & Rennings, 2004) have been studying the role of R&D in the product 

differentiation carrying environmental attributes. 

Studies on the relation between R&D and environmental products are diverse 

in setting and theoretical underpinning. Ziegler and Rennings (2004) and Rehfeld 

et al. (2007) conducted a study on German manufacturing firms and reported the 

strong effect of R&D on environmental products by using binary data. Horbach et 

al. (2012) also studied the determinants of product eco-innovation. The study 

results identify that the technological-push factor, specifically R&D is an important 

determinant of eco-product innovation of German firms.  

Dangelico (2017) surveyed the Italian firms and highlighted in-house R&D as a 

strong motivation for developing green products. In another study, Dangelico et al. 

(2017), studying the Italian manufacturing firms under the dynamic capability 

theory, identified the involvement and integration of R&D in green product 

development. Their study results identified that firms with a higher level of R&D 

investment perform better in green product development. Demirel and Kesidou 

(2019) studied the technological-push driver of UK firms under the natural 
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resource-based view. They concluded that investment in eco-R&D results better in 

boosting eco-innovation compared to generic R&D. 

Melander (2018) used the case study method and identified the important role 

of internal and external R&D collaboration in green product innovation. Tumelero 

et al. (2019) used the survey data of Brazilian electrical and electronics 

manufacturing firms to study the role of R&D cooperation in eco-product 

innovation. The study results concluded the significant role of R&D cooperation in 

introducing eco-product innovations. tried to bridge the gap of TBL-based product 

differentiation by studying the product eco-innovation influence on social and 

economic firm performance. However, studying the influence of eco-product 

innovation on social and economic firm performance is different from studying the 

influence of all-inclusive TBL-based product differentiation on firm performance.  

The above-identified research studied the R&D with environmental product 

innovation in diverse settings and theoretical standing. Still, it overlooked studying 

the R&D under KBV and its contribution to product differentiation from an all-

inclusive TBL-based product differentiation perspective such as SPA development. 

Therefore, this dissertation research focuses on studying the extent of R&D 

contribution in developing aggregate and disaggregated (environmental and social) 

SPA under the KBV.  

In recent decades, CSR emerged as a significant product differentiation factor 

in the organizational research after McWilliams and Siegel's (2001) work. Scholars 

(e.g., Bocquet et al., 2013, 2017; Chang, 2015, 2016; Chkir et al., 2021; Gallego‐

Álvarez et al., 2011; García-Piqueres & García-Ramos, 2020; Hadj, 2020; Ji et al., 

2019; Li & Wang, 2021; Martinez-Conesa et al., 2017; McWilliams & Siegel, 2001; 

Mukhopadhyay & Ye, 2016; Reverte et al., 2016; Siegel & Vitaliano, 2007; Ueki 

et al., 2016; Wei et al., 2012; Zhou et al., 2020) have been studying CSR as a 

product differentiation factor. Thus, it has been established that CSR is a 

determining factor of environmental, social, and all-inclusive (environmental, 

social, and economic) sustainability-based product differentiation. However, the 

above-stated research was conducted in a diverse context and different perspectives, 

yielding mixed findings.  
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Fig. 3.  Theoretical framework of the dissertation 
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Table 3. Literature studying the role of CSRS and R&D in product differentiation 

Product differentiation Explanation Studies 

R&D-based product 

differentiation 

Role of R&D in (generic) product 

differentiation 

Bourreau & Doğan, 2010; Ebina & Shimizu, 

2012; Guo et al., 2018; Heij et al., 2020; Hise 

et al., 1990; Hoberg & Phillips, 2016; 

Hoefele, 2016; Hombert & Matray, 2018; Lin 

& Saggi, 2002; Nabin et al., 2017; Olson et 

al., 2001; Sharma et al., 2016; Souder, 1988; 

Stock & Reiferscheid, 2014; Theilen, 2012; 

Walter & Peterson, 2017 

 Role of R&D in product 

differentiation carrying 

environmental attributes 

Dangelico, 2016, 2017; Dangelico et al., 

2017; De Medeiros et al., 2014; Demirel & 

Kesidou, 2019; Hojnik & Ruzzier, 2016; 

Horbach et al., 2012; Melander, 2018, 2020; 

Rehfeld et al., 2007; Tumelero et al., 2019; 

Ziegler & Rennings, 2004 

CSR-based product 

differentiation 

Role of CSR in product 

differentiation carrying 

environmental and social attributes 

Bocquet et al., 2013, 2017; Chang, 2015, 

2016; Chkir et al., 2021; Gallego-Álvarez et 

al., 2011; García-Piqueres & García-Ramos, 

2020; Hadj, 2020; Ji et al., 2019; Li & Wang, 

2021; Martinez-Conesa et al., 2017; 

McWilliams & Siegel, 2001; Mukhopadhyay 

& Ye, 2016; Reverte et al., 2016; Siegel & 

Vitaliano, 2007; Ueki et al., 2016; Wei et al., 

2012; Zhou et al., 2020 

Siegel and Vitaliano (2007) studied the likelihood of strategic CSR incorporation 

into product differentiation. The findings showed that organizations selling 

credence or experience goods are likely to incorporate CSR into product 

differentiation strategy. The study of Mukhopadhyay and Ye (2016) provides 

contrasting findings regarding CSR and product differentiation strategy. They 

studied two firms, one practicing CSR and the other is a non-CSR practicing firm. 

The study results reported the reduction in product differentiation when CSR was 

practiced.  

Gallego‐Álvarez et al. (2011) studied the CSR relationship with innovation 

under the resource-based view. The study results identified a statistically less 

significant effect of CSR practices on innovation. However, Ueki et al. (2016) 

investigated the safety-oriented CSR in the Thai trucking industry context. The 

study findings show a positive relationship between CSR and innovation. Likewise, 

Reverte et al. (2016) found a positive influence of CSR on innovation in the Spanish 



 

35 

firm’s context. They found this relationship consistent across manufacturing and 

non-manufacturing firms, proactive and reactive, young and older organizations, 

and large and small firms. Similarly, Martinez-Conesa et al. (2017) studied the role 

of CSR in Spanish SMEs’ innovation performance consisting of product and 

process innovation. The study results supported that CSR positively contributes to 

a firm’s innovation performance.  

The study of Chang (2015) found that in Taiwanese firms, proactive CSR is 

positively related to green product innovation performance. However, reactive CSR 

is found to be an insignificant driver of green product innovation performance. 

Bocquet et al. (2017) revealed the effect of strategic CSR and responsive CSR on 

product innovation under the evolutionary perspective. In this way, they intend to 

study the distinct behavior of strategic and responsive CSR in different types 

(product and process) innovations. However, Bocquet et al. (2017) found a mixed 

finding that strategic CSR is an insignificant determinant of product innovation. 

However, responsive CSR is a significant determinant of product innovation.  

García-Piqueres and García-Ramos (2020) found a non-homogeneous relation 

of CSR with different innovation types such as product, process, and organizational 

innovation under the KBV. However, they studied the effect of CSR's social, 

environmental, and economic dimensions on product innovation and found a 

positive effect of all three dimensions of CSR on product innovation. Likewise, 

Zhou et al. (2020) reported a positive effect of CSR on product innovation 

performance in manufacturing firms under the resource-based view. Recently, Li 

and Wang (2021) investigated the environmental CSR effect on green products and 

found an increase in green product innovation when firms give weight to pollution.  

The above-discussed literature has been studying CSR and product 

differentiation under different theoretical research streams and reported 

inconsistent empirical findings. These studies were conducted under diverse 

perspectives and settings but away from the theory-of-the-firm perspective and 

overlooked, contributing to the fundamental question asked by McWilliams and 

Siegel (2001) that “how much should a firm spend on CSR.” Baron (2001) and 

McWilliams and Siegel (2001) were the first who modeled “profit-maximizing 

CSR,” where Baron (2001) firstly used the “strategic CSR” phrase and emphasized 

that firms link their social contribution to product sales for acquiring more and more 

socially responsible customers. McWilliams and Siegel's (2001) theory of the firm 

perspective on CSR implementation used the simple cost and benefit analysis to 

determine the optimal level of CSR possessed by a firm. The research on CSR-

based product differentiation needs more attention to answer the fundamental 
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question “how much should a firm spend on CSR” under the theory-of-the-firm 

perspective. It has been established that a CSR strategy is a product differentiation 

strategy (such as SPA) in an organization (Hadj, 2020).  However, to what extent 

CSR strategy contributes to aggregate and disaggregate SPA development is yet to 

answer. Therefore, this research studies the extent of contribution of CSR strategy 

in the development of aggregate and disaggregate SPA. 

Table 4. Definitions of key terms 

Key Terms  Definitions/Descriptions  Authors 

Sustainable product attributes 

(SPA) 

A sustainable product consists of economic, 

social, and environmental dimensions.  

Ketata et al. (2015) 

Environmentally sustainable 

product attributes (ESPA) 

An ESPA involves positive environmental 

characteristics in a product 

Luchs et al. (2010) 

Socially sustainable product 

attributes (SSPA) 

An SSPA involves positive social 

characteristics in a product 

Luchs et al. (2010) 

Corporate social responsibility 

engagement strategy (CSRS) 

CSR engagement strategy is a way managers 

identify CSR-related activities, organize 

resources to conduct these activities, and use 

the knowledge acquired from these activities 

for commercial outputs 

Tang et al. (2012) 

Human capital The cumulative knowledge, skills, talent, 

and know-how of the firm’s employees. 

Somaya et al. 

(2008) 

Marketing resource intensity (MRI) Marketing resource intensity is defined as an 

the extent of firms' investment in drawing 

customer attention toward a 

firm's strategy 

Slotegraaf et al. 

(2003) 

Research and development (R&D) It is a firm’s R&D intensity, measured by the 

R&D to sales ratio. 

Fu et al. (2020) 

Firm performance It is a parameter quantifying the effectiveness 

and/or efficiency of past action/s of an 

organization. 

Kennerley and 

Neely (2002), Neely 

et al. (2002) 

Export performance A firm's export performance is related to its 

total international sales, export market share, 

and/or profit from export sales. 

Lages et al. (2008) 

Firm profitability It is a firm’s profitability level measured by the 

return-on-asset ratio. 

García-Sánchez et 

al. (2019),  



 

37 

2.3 R&D and CSR knowledge relatedness 

It is established that KBV is an extension of RBV (Grant, 1996). Knowledge is the 

most important resource under the KBV (De Carolis, 2002) and the knowledge-

based assets form the resource-base of a firm under the KBV (Sveiby, 2001). 

Knowledge-based resources are difficult to imitate, thus providing the foundation 

for sustainable differentiation and competitive advantage (Wiklund & Shepherd, 

2003). The economic change towards information-based production (from 

material-based production) realized (to organizations) the importance of 

knowledge-based organization (Curado & Bontis, 2006). To become a knowledge-

based organization, firms need to capitalize on knowledge-based assets, which 

entails knowing what the organizations do and why and how they perform in a 

specific way (Zack, 2003). The literature on KBV has developed significantly over 

the years. In this regard, knowledge relatedness is recognized as an important 

element concerning achieving superior performance (Tanriverdi & Venkatraman, 

2005).  

Knowledge relatedness leads to firms' economies of scope through common 

knowledge usage across multiple business units (Tanriverdi & Venkatraman, 2005). 

McWilliams and Siegel (2001) stressed that R&D and CSR knowledge integration 

and combination activity might result in heterogeneous resources and capabilities 

bundles over time, created through causally ambiguous and socially complex 

combinations, making it difficult for rivals to imitate (Barney, 1991). In this study’s 

context, knowledge relatedness occurs when R&D and CSR share similar 

knowledge, such as customers' demand for new product characteristics relevant to 

environmental or social sustainability attributes. For instance, in 2019, a petition 

was filed against car manufacturers in Pakistan, demanding airbags and other safety 

equipment installed in cars to avoid fatalities in road accidents (PakistanToday, 

2019). The court ruling made airbags mandatory (Tribune, 2020). This airbag 

lawsuit case explains the customer's demand for a product's safety feature, 

explicitly falling under the SPA's social dimension. Considering that different 

stakeholders can have similar interests; thus, specific knowledge can create value 

for multiple stakeholders (Fu et al., 2020). Knowledge of customers’ preferences 

drives product development and design; hence, the knowledge relatedness leads to 

implementing generic or specialized CSR dimensions into products. For instance, 

the "NeighborNest” program, where Twitter used the knowledge for software 

development and ended up integrating the social attributes into the “NeighborNest” 
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program, such as promoting education through the “NeighborNest” program 

(Ramanathan, 2016).  

Tanriverdi and Venkatraman's (2005) work provides theoretical ground to 

study knowledge perspective in the R&D-SPA context. Three mechanisms drive 

the knowledge-relatedness between R&D and CSR. Firstly, knowledge 

accumulation is expensive and time-consuming, resulting in higher knowledge 

costs. Similarities of knowledge in R&D and CSR diminish this associated cost. 

Secondly, different stakeholders' shared interest in specific knowledge also creates 

synergy (Tanriverdi & Venkatraman, 2005). Several stakeholders place a high value 

on including certain features (Pujari et al., 2003); for instance, in the case of the 

airbag, the public, customers, and regulatory authorities demanded safety features. 

Thirdly, specific knowledge may address different interests of the same stakeholder 

(Fu et al., 2020). For instance, a less stressed working environment, high job 

security, healthy working conditions are all related to employees. This can spur new 

process development resulting in improved working conditions leading to higher 

CSR performance (Orlitzky et al., 2003). From the product perspective, the 

example of the NeighborNest program, where knowledge similarities increased the 

synergies in software development and SSPA, explains how NeighborNest software 

development served the firm's social responsibility interest. Hence, economies of 

scope of knowledge increase the synergies in the context of R&D and CSR. Thus, 

the knowledge-based view creates the possibility of R&D influence on SPA. 

2.4 Human capital complements R&D 

The human capital construct captures an individual’s characteristics such as stock 

of knowledge, abilities, and skill that can be exploited to yield value (Becker, 2009). 

High R&D intensity in an organization is often considered an indication of 

technology and knowledge. Human capital performs advanced operating 

procedures and interacts with advanced technology. Therefore, human capital is 

often considered a significant complement to knowledge obtained through R&D 

activity. This emphasizes the importance of human capital in an organization with 

high R&D intensity (Campbell & Banerjee, 2012).  

Strategic assets are those resources that generate organizational returns 

(Raphael & Schoemaker, 1993). However, these resources are likely to be tacit and 

intangible, firm-specific, and are complementary with other organizational 

resources (Riley et al., 2017). Teece (1986) emphasized that innovations must be 

accompanied by a collection of complementary resources that allow organizations 
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to implement innovations successfully. Innovative organizations build a resource 

base that includes (critical) complementary resources, such as human capital 

(Campbell & Banerjee, 2012).  

The idea of complementarity is based on the work of Milgrom and Roberts 

(1995); they described complementarity as "activities are complementary if doing 

(more of) any of one activity increases the return of (each of) the other activities." 

To simplify it, resource A and resource B are complementary if an increase in 

resource A marginally increases the benefit of resource B. The organizations 

possessing complementary assets outperform competitors with no complementary 

assets (Campbell & Banerjee, 2012). Yu et al. (2019) state that investment in 

complementary resources increases firms' financial performance.  

Recent literature studies the positive effect of human capital complementarity 

with other firm resources (such as R&D) on firm performance (Crocker & Eckardt, 

2014; Mackey et al., 2014; Riley et al., 2017). Particularly, in the innovation context, 

human capital extracting value from innovations, such as in the form of selling a 

product being a salesman or implementing innovation as an engineer through 

efficient use of production technology, are identified as significant complementary 

resources/assets to R&D investment (Campbell & Banerjee, 2012). Leiponen (2005) 

found the employee skills and abilities as an important factor in innovation, and 

complementarities exist among innovation, employees’ skills, and R&D activities. 

Based on the above-discussed literature, it is considered that R&D is a firm’s 

strategic resource and human capital likely complements R&D. 

The technological-push factors/determinants of green product development 

consist of R&D and human resource quality (Tariq et al., 2017). Literature studying 

human capital as part of R&D (e.g., Corral, 2003; De Medeiros et al., 2014; 

Montalvo, 2008) highlights the significance of human resources in R&D. Cohen et 

al. (2000) studied R&D intensity and identified the knowledge (human capital) and 

technology as an indicator of R&D in a firm. Kor and Mahoney (2005) further 

emphasized the level of employees' interaction with technology to conduct 

operating procedures. Riley et al. (2017) also stated that employees need to engage 

with suppliers and customers. Kor (2006) stressed that human capital significantly 

complements R&D. In this regard, González et al. (2016) empirically supported 

that employee training complements R&D, further contributing to firm innovation. 

Riley et al. (2017) further emphasized the effective use of human capital to increase 

the likelihood of R&D success and the deployment of R&D resources to generate 

higher margins leading to sustainable competitive advantage (Kor, 2006). 
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Therefore, based on these arguments, current research recognizes R&D and human 

capital as distinct factors and emphasizes that human capital complements R&D.  

2.5 Sustainable product attributes and firm performance literature 

The literature recognizes firm performance as a parameter to judge the efficiency 

and effectiveness of an organization (Kennerley & Neely, 2002). Neely et al. (2002) 

defined firm performance as a parameter used to measure the effectiveness and 

efficiency of a past action/s. According to Daft and Marcic (2004), it is a firm’s 

ability to attain its goals by using its resource/s effectively and/or efficiently 

(Kneipp et al., 2019). Scholars have been using various measures/indicators to 

analyze business performance, such as financial performance, innovative 

performance, production performance, and market performance used by Gunday et 

al. (2011). Various indicators or measurements, composed of one or more variables 

revealing a wider meaning of a phenomenon to which they refer, are used to 

operationalize business performance (Kneipp et al., 2019). Financial performance 

is one significant and widely used measure of business performance in business 

management research (Kennerley & Neely, 2002). Therefore, this dissertation 

research focuses on different measures of financial performance to study the 

performance outcome of US manufacturing firms concerning SPA. 

A vast literature tried to understand the relationship between sustainable 

innovation and firm performance (Cillo et al., 2019). Sustainable innovations (in 

the product, process, technology, or organizational processes/models) possess 

economic, social, and environmental values, thus improving firm performance 

(Bacinello et al., 2020). However, sustainable innovation literature studying its 

performance implications provides mixed findings. Russo and Fouts (1997) found 

a positive effect of sustainable innovation on firm performance. In the last decade, 

Gallego‐Álvarez et al. (2011) and Anser et al. (2018) stated that sustainable 

innovation positively adds net value to a firm and is an engine to a firm’s 

competitive advantage. On the contrary, Walley and Whitehead (1994) found a 

negative association of sustainable innovation with firm performance. The mixed 

findings of Russo and Fouts (1997) and Walley and Whitehead (1994) stimulated 

McWilliams and Siegel (2001) to study the CSR-based product differentiation with 

profitability under the theory-of-the-firm. Precisely, McWilliams and Siegel (2001) 

used the cost/benefit analysis under the theory-of-the-firm perspective to answer 

how much a firm should spend on CSR?  
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Firms use Porter's (1985) product differentiation strategy to compete in 

markets. In this regard, Tatoglu et al. (2020) emphasized adopting a product 

differentiation strategy for market positioning. Firms position themselves in the 

markets as socially sustainable and/or environmentally sustainable products 

producers to gain a reputation (Fombrun & Shanley, 1990). SPA is a CSR or TBL-

based production differentiation encompassing social and environmental product 

attributes used by firms to increase locally and internationally (Boehe & Cruz, 

2010). Sustainable products carrying environmental and social attributes become 

attractive to consumers/customers (Bangsa & Schlegelmilch, 2020) hence, improve 

firm performance (Bos-Brouwers, 2010). Firms adopt SPA to meet customers’ 

demands of social and environmental sustainsability, which in return increases 

customers’ satisfaction and loyalty, resulting in enhanced firms performance in 

international markets (Bıçakcıoğlu et al., 2019).  

After the McWilliams and Siegel (2001) work, a vast literature studies the 

product differentiation and firm performance relationship (Zhang et al., 2017). 

Most studies focused on the environmental domain of CSR-based product 

differentiation, hence studying the relation of environmental product attributes with 

firm performance (Dangelico, 2016). In their literature review, Tariq et al. (2017) 

concluded the firm performance as the most pertinent outcome of environmentally 

sustainable products. Scholars reported mixed findings (e.g., Ar, 2012; Dangelico 

et al., 2017; Dangelico & Pontrandolfo, 2015; Jabbour et al., 2015; Marín-Vinuesa 

et al., 2020; Tang et al., 2018; Tariq et al., 2019) reported a positive association 

between environmental product and firms’ financial performance. On the contrary, 

few scholars such as (Amores-Salvadó et al., 2014; Driessen et al., 2013; Duque‐

Grisales et al., 2020; Liu et al., 2011) found a negative relationship between 

environmental products and firms’ financial performance.  

Extant literature studied the environmentally sustainable product and firm 

performance phenomenon from different theoretical perspectives. In this regard, 

the study of Munodawafa and Johl (2019) synthesized the literature studying 

environmentally sustainable products and firm performance relationships. It 

asserted that resource-based view, natural resource-based view, and stakeholder 

perspective are the dominant theoretical approaches used by the researchers. 

However, Tariq et al. (2019) also used the contingency theory to study the green 

product innovation and firms’ financial performance relationship alongside the 

resource-based view. Boehe and Cruz (2010) used institutional and resource-based 

theories to study CSR-based product differentiation and firm performance. Ma et 

al. (2018) used the business model theory to study the relationship between green 
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products and economic performance. Dangelico et al. (2017) used the dynamic 

capability theory to study the relationship between green products and market 

performance. McWilliams and Siegel (2001) used the theory-of-the-firm 

perspective to study the product differentiation and firm profitability phenomenon.  

Scholars pointed out that research should move from studying environmentally 

sustainable product innovation towards sustainable product innovation inclusive of 

social product attributes (Bangsa & Schlegelmilch, 2020; Cillo et al., 2019). A 

socially sustainable product comprise fair trade, health and safety, product 

guarantee, product warranty, and labeling to delineate customers’ social concerns 

(Bangsa & Schlegelmilch, 2020; Cillo et al., 2019; Johnson & Greening, 1999; 

Mallin et al., 2013; Shapiro, 1982). These product attributes play a critical role in 

creating a differential image of a product (Fu et al., 2020). Customers evaluate the 

product attributes based on their preferences (Wen Wan et al., 2017) and purchase 

decisions (Hasanzade et al., 2018). Customers give weight to product ethicality and 

sustainability certification while finalizing purchases (Cillo et al., 2019). Therefore, 

a product carrying environmental and social attributes attracts more customers 

(Bangsa & Schlegelmilch, 2020) and results in increased sales and improved firm 

performance (Bos-Brouwers, 2010). In this regard, Fischer (2010) and Rodrigue 

and Tan (2019) also found a positive association between product quality-firm 

performance relationships. Specifically related to firm profitability, Boehe and 

Cruz (2010) reported a positive relation of product quality, a socially sustainable 

product attribute.   

Earlier studies identified various reasons regarding inconsistent results of 

environmentally sustainable products and firm performance. For instance, 

operationalization of environmentally sustainable products is difficult (King & 

Lenox, 2001), availability of several measures of financial performance makes it 

difficult to study (Albertini, 2013). Regarding the socially sustainable product, 

Bangsa and Schlegelmilch (2020) and Cillo et al. (2019) identified that earlier 

researchers overlooked studying it or incorporating it into sustainable product 

construct. Therefore, to address the inconclusive findings of Tariq et al. (2017), this 

dissertation research follows Duque‐Grisales et al.'s (2020) recommendation and 

uses a precise measure of an environmentally sustainable product. This study 

answers Bangsa and Schlegelmilch (2020) and Cillo et al.'s (2019) calls and studies 

the socially sustainable product and extends the research to aggregate SPA. 

Though extant literature has studied the performance implications of CSR-

based product differentiation, however, during the last two decades, the precise 

answers to McWilliams and Siegel's (2001) question “how much should a firm 
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spend on CSR” under the theory-of-the-firm’s cost and benefit analysis are limited. 

Therefore, based on the above-discussed literature, Article 2 in Fig 1. of this 

dissertation research studies the extent of contribution of aggregate and 

disaggregated SPA in the export performance under the theory-of-the-firm 

perspective. Article 3 in Fig 1. of this dissertation research studies the extent of 

contribution of aggregate and disaggregated SPA into firm profitability under the 

theory-of-the-firm perspective.  

2.6 Marketing resource intensity and firm performance literature 

Studying the development and exploitation of marketing resources have been an 

important theme in the field of marketing (e.g., Bharadwaj et al., 1993; Davcik & 

Sharma, 2016; Day, 1994; Fahy et al., 2006; Gibbert et al., 2006; Hooley et al., 

2005; Hunt & Morgan, 1995, 1996; Raassens et al., 2014; Sacui & Dumitru, 2014; 

Srivastava et al., 2001; Tariq et al., 2019). Marketing resources are critical drivers 

of an organization’s business strategy (Davcik & Sharma, 2016).  Organizations 

leveraging marketing resources will have a higher possibility to succeed in the 

market (Srivastava et al., 2001). In this regard, the resource-based view provided a 

strong standing to studying the role of marketing resources in creating competitive 

advantage. In the resource-based view, a firm’s competitive advantage stems from 

possessing and deploying resources that are superior to those of rival firms (Barney, 

1991), and the possibility of sustainable competitive advantage lies in the resistance 

to duplication of firm resources by the rival firms (Dierickx & Cool, 1989; Reed & 

DeFillippi, 1990).  

Earlier studies (e.g., Angulo-Ruiz et al., 2014; Capron & Hulland, 1999; 

Gibbert et al., 2006; Hooley et al., 2005; Kor & Mahoney, 2005; Mariadoss et al., 

2011; Nath et al., 2010; Wang et al., 2015; Zhao et al., 2015) have addressed 

marketing resources from resource-based view and dynamic capability theory 

perspectives. Marketing resources represent a broad range of resources, consisting 

of human or physical resources, intangible or tangible value propositions, and 

relational or intellectual properties under the resource-based view (Fahy et al., 

2006). In this regard, Hooley et al. (2005) distinguished the marketing resources 

into market-based resources and marketing-support resources. They studied the 

market-based resources as immediately deployable to create and/or maintain a 

firm’s competitive advantage. Fahy et al. (2006) identified the customer-linking 

capabilities, reputational assets, human resource assets, and market innovation 

capabilities as marketing-based resources that are likely to directly influence the 
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firm performance outcome under the resource-based view. Davcik and Sharma 

(2016) recognized the market-based resources as critical success factors of 

organizational performance because of their crucial role in creating customer 

relationships, developing brands, and acquiring customer and competitor 

knowledge.  

Raassens et al. (2014) identified the marketing resource intensity as an 

organization’s investment in marketing activities such as advertising, branding, and 

customer awareness and services. McWilliams and Siegel (2000) included 

advertising in the estimation model of the CSR-performance relationship. 

Afterward, scholars studied the moderating role of marketing activities between 

CSR and firm performance and found mixed findings. Hull and Rothenberg (2008) 

developed the theoretical argument regarding the important role of advertising 

intensity in sustainability and firm performance. However, the empirical results 

provided an insignificant finding. Likewise, Javed et al. (2016) found that 

advertising intensity does not strengthen the relationship of corporate social 

performance with firm performance. On the other hand, Servaes and Tamayo (2013) 

and Wagner (2010) contended and found the positive moderation of advertising 

intensity between corporate sustainability and a firm’s (economic and market) 

performance. Similarly, (Rahman et al., 2017) reported that advertising intensity 

positively moderates the CSR activities and the firm’s marketing performance 

relationship. Marketing resource intensity signals and communicates a firm’s 

sustainability efforts to the customers. Therefore, it amplifies the effect of corporate 

sustainability on firm performance (De Boer, 2003; Valiente et al., 2012). Despite 

years of academic research, scant literature has explored the moderating role of 

marketing resource intensity in the holistic sustainability-based product 

differentiation and performance outcome relation. Therefore, this dissertation 

research explores the moderating contribution of marketing resource intensity in 

the (aggregate and disaggregated) sustainable product attributes and firm 

profitability.  
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3 Research design 

3.1 Research philosophy 

Research is a systematic inquiry of a phenomenon to establish facts and reach a 

new conclusion. In this regard, the paradigm and research philosophy guide the 

path for the researcher towards research design. The research philosophy defines 

the nature of knowledge and the path taken to develop knowledge. It contains 

assumptions about the way the world is viewed (Saunders et al., 2009). These 

assumptions lay down the researcher's research approaches, strategies, and 

methodological choices. It explains the ways data should be collected, analyzed, 

and used.  

A research paradigm is a framework guiding how the research or inquiry 

should be carried out. Positivism is one of the most important paradigms used in 

business research (Collis & Hussey, 2013). The positivism paradigm entails that 

reality (out-there) is objective and exists in the natural order, independent of the 

researcher (Guba & Lincoln, 1994; Neuman, 2014). The researcher is supposed to 

develop knowledge of reality based on quantified evidence of the phenomenon, and 

the interpretation of reality is independent of the researcher's biases (Tolley et al., 

2016). The positivist paradigm supports the deductive approach to study cause and 

effect relationships to produce reliable and valid results (Neuman, 2014). The 

quantitative research method (for collecting data) is associated with the deductive 

approach and is typically used under the positivism paradigm (Saunders et al., 

2009).  

This dissertation research aims to develop knowledge of determinants and 

outcomes of SPA (by studying causal and effect relationships) based on evidence 

derived from observable data, independent of researcher biases. Therefore, the 

assumptions of the positivism paradigm guide the research of this dissertation. 

Following the deduction approach, this study developed the hypotheses of the 

phenomenon based on existing theory. The researcher used the quantitative 

research method for panel data collection. The data and observations of the 

phenomenon are available and quantifiable, thus allowing the researcher to remain 

independent and fetch objective and evidence-based results to draw new 

conclusions.  
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3.2 Study contribution stemming from the use of the method  

The positivism paradigm allowed the researcher to use the quantitative research 

method. Earlier studies have been using quantitative methods but limited to 

questionnaire-based or binary values-based datasets to study eco-innovations, as 

Del Río et al. (2016) highlighted. Furthermore, Bangsa and Schlegelmilch (2020) 

highlighted that only 1% of sustainable product studies used panel data for analysis. 

This dissertation research contributes to the sustainable product literature stream 

by using the panel dataset to study aggregated and disaggregated SPA's 

hypothesized relations with the determinants and performance outcomes. The panel 

dataset allowed the researcher to use lagged values of variables such as CSRS, 

R&D, and Human Capital, materializing the firm’s conduct in the following year 

to better forecast causality. In addition, the panel dataset allowed the researcher to 

control for unobserved heterogeneity without observing (including as regressor) it 

in the fixed-effect regression estimation to provide more accurate estimates.  

3.3 Data collection and analysis 

This dissertation research uses the Refinitiv Eikon (of Thomson Reuters) to fetch 

the dataset for all the research articles comprising this dissertation. The Thomson 

Reuters ESG database, formerly known as Asset4, is accessed through Refinitiv 

Eikon to gather environmental, social, and governance (ESG) information. The 

WorldScope database is also accessed through Refinitiv Eikon to gather the 

financial information of the study variables.  

Table 5. Sector-wise data description 

Name Percentage share 

Agriculture sector 0.21 % 

Mining sector 6.50 % 

Construction sector 2.21 % 

Manufacturing sector 30.71 % 

Transport sector 10.17 % 

Trade sector 3.39 % 

Retail sector 6.64 % 

Financial sector 25.73 % 

Services sector 14.45 % 

Total Firms 1446 
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This dissertation uses the renowned term "Asset4” instead of "ESG" in the 

subsequent discussion. Another reason for using Asset4 is that the dataset is limited 

to 2017, when the (term) Asset4 database was used. Asset4 database comprises four 

pillars: economic, social, environmental, and governance. These four pillars are 

further expanded into 18 different categories. Asset4 database provides auditable 

extra-financial (corporate sustainability and/or non-financial) information, which 

is systematic, objective, relevant, and transparent (Semenova & Hassel, 2015). 

Asset4 comprise information from publicly available resources such as CSR reports, 

annual reports, company website, or information directly contributed by the firms. 

Qualified personnel further scrutinize this information to verify the contrasting 

values; thus, the Asset4 database provides verified and standardized values that 

facilitate statistical analyses (Duque‐Grisales et al., 2020). Asset4 database 

comprises the information of above 10,000 firms from 76 countries starting from 

2002.  

Asset4 provides information for 1446 US firms from different sectors, as 

shown in Table 5. In the Asset4 database, the manufacturing sector holds the largest 

share of US firms with a percentage value of 30,71%, as shown in Table 5. The US 

manufacturing sector's dataset comprises 20 industries, as shown in Table 6. The 

industry-wise number of US manufacturing sector sample firms are shown in Table 

6 of Study 1 (referring to table 6 in the published article 1), where 2-digit Standard 

Industrial Classification (SIC) codes depict each industry starting from 20 and 

ending at 39. In addition, Table 6 of Study 1 illustrates the year-wise number of 

firms in each industry from 2002 to 2017 (shown column-wise). Because of 

changes in the Asset4 data points after 2017, this dissertation research sample 

comprises of 16-years period. As Table 6 of Study 1 illustrates the yearly inclusion 

of firms, thus due to newly entrant firms and missing values in the dataset, this 

dissertation research uses an unbalanced panel dataset.  

Table 2 of Study 1 illustrates the year-wise availability of manufacturing firms' 

datasets in Thomson Reuters. In 2002, there were 312 manufacturing firms, which 

increased to 433 manufacturing firms in 2017 concerning dataset availability. The 

variation in the number of sample firms led to the unbalanced dataset, and missing 

values in the dataset also led to the unbalanced dataset. This unbalanced dataset of 

433 manufacturing firms comprises 127097 observations for the 16 years (from 

2002 to 2017) for all the 21 variables (including control variables) used in all three 

studies. The highest number of observations (6498) are recorded for the SPA 

variable, and the lowest number of observations (5345) are recorded for MRI 

among the studied variables (including control variables) in all three studies. 
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Table 6. List of manufacturing industries with SIC codes 

Serial 

No. 

Industry Name 2-digit 

SIC 

Code 

1 Food and Kindred Products 20 

2 Tobacco Products 21 

3 Textile Mill Products 22 

4 Apparel and Other Finished Products Made From Fabrics and Similar Materials 23 

5 Lumber and Wood Products, Except Furniture 24 

6 Furniture and Fixtures 25 

7 Paper and Allied Products 26 

8 Printing, Publishing, And Allied Industries 27 

9 Chemicals and Allied Products 28 

10 Petroleum Refining and Related Industries 29 

11 Rubber and Miscellaneous Plastics Products 30 

12 Leather and Leather Products 31 

13 Stone, Clay, Glass, And Concrete Products 32 

14 Primary Metal Industries 33 

15 Fabricated Metal Products, Except Machinery and Transportation Equipment 34 

16 Industrial and Commercial Machinery and Computer Equipment 35 

17 Electronic and Other Electrical Equipment and Components, Except Computer 

Equipment 

36 

18 Transportation Equipment 37 

19 Measuring, Analyzing, And Controlling Instruments; Photographic, Medical and 

Optical Goods; Watches and Clocks 

38 

20 Miscellaneous Manufacturing Industries 39 

All three studies described the data characteristics under descriptive statistics. 

Mean, and standard deviation values are analyzed to identify the average value of 

a particular variable's data and the dispersion range of data from the mean value. 

The correlation matrix is used to identify the potential correlation between study 

variables. Considering that regression estimation of highly correlated variables is 

unreliable, the Pearson product-moment correlation coefficient is used in all three 

studies to diagnose the level of correlation between study variables. Furthermore, 

to test the multicollinearity, Variance Inflation Factor (VIF) analysis is used to 

diagnose the potential collinearity in the study variables. All the studies used 

multiple regression models; therefore, it is essential to diagnose the occurrence of 

multicollinearity beforehand. Lastly, it is crucial to determine the unobserved 

heterogeneity in the regressors or independent variables to identify the appropriate 

regression model for the study analysis.  
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3.3.1 Hausman Test 

Hausman test is performed to determine the appropriateness of the fixed-effect 

regression model or random-effect regression model selection for the study analysis.  

The Hausman test specifies if there is a correlation between the error term and 

the independent variables. The correlation between regressors and error term states 

the problem of unobserved heterogeneity, resulting in misleading results of 

ordinary least squares (OLS) (Baltagi et al., 2003). When an error term correlates 

to independent variables, it violates the basic assumption of OLS; thus, OLS 

regression cannot estimate consistently (Cohen et al., 2014). This emphasizes the 

need to control for unobserved heterogeneity. Unobserved heterogeneity is when a 

correlation exists between observable (independent variable) and non-observable 

variables (error term). In this regard, the fixed-effect model deems appropriate to 

deal with unobserved heterogeneity. 

The null hypothesis of the Hausman test is “no correlation between the 

independent variables and the error term.” Therefore, the p-value lower than 0.05 

rejects the null hypothesis and uses the fixed-effect regression model. However, the 

Hausman test p-value higher than 0.05 accepts the null hypothesis and uses the 

random-effect regression model. The random-effect model assumes that error term 

value is uncorrelated with regressors (Gujarati, 2011, p 303). Therefore, the 

random-effect model is appropriate in the absence of correlation between the error 

term and independent variables.  

The Hausman test results (p-value higher than 0.05) for Study 1 and Study 3 

support the acceptance of null hypotheses; thus, random-effect models are used for 

study analysis. However, the Hausman test results (p-value lower than 0.05) for 

Study 2 reject the null hypothesis; thus, a fixed-effect regression model is analyzed.  

3.3.2 Article 1 

Sixteen years (starting from 2002 to 2017) panel datasets of 433 US manufacturing 

firms are used in this study. This study uses a one-year lag value; thus, the useful 

dataset consists of 15 years. There are 73394 observations (for twelve study 

variables including control variables) available in the 15 years unbalanced panel 

dataset, as shown in Table 7. There are five main variables (top-five) and seven 

control variables (below-seven), as shown in Table 7. The highest number of 

observations for an individual variable is 6498 for SPA. The lowest number of 

observations for an individual variable is 5737 for R&D in this unbalanced panel 
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dataset. However, the common (standard) observations used in the analysis are 

5047 for each variable, including control variables, and the useful sample size is 

comprised of 406 manufacturing firms. Total 60564 observations of twelve 

variables are available for use in all the study models, as shown in Table 7.  

There are three dependent variables; therefore, this study uses three sets of 

analysis. Four regressions models are studied under each set of analyses. The first 

model examines the control variables, the second regression model examines the 

independent variable R&D, the third model examines the human capital as an 

independent variable alongside R&D, and the fourth regression model examines 

the moderating effect of human capital alongside control variables and R&D and 

human capital as independent variables. All three sets of analysis use ten variables 

(including variables) for study analysis. Hence, a standard 50470 observations are 

used in all three sets of analysis.  

Hausman test is applied to determine the appropriateness of regression analysis. 

The higher p-value (then 0.05) of the Hausman test led to the acceptance of the null 

hypothesis; hence this study uses a random-effect regression model for study 

analysis. The first set of analyses examines the H1 and H4 hypotheses, the second 

set of analyses examines the H2 and H5 hypotheses, and the third set of analyses 

examines the H3 and H6 hypotheses. Firstly, all the seven control variables are 

analyzed through the random-effect regression model in all three sets of analysis: 

model 1, model 5, and model 9. Secondly, the random-effect regressions models 2, 

6, and 10 examine the influence of R&D on SPA, ESPA, and SSPA, respectively. 

Thirdly, models 3, 7, and 11 examine the influence of R&D and human capital on 

SPA, ESPA, and SSPA, respectively. Lastly, the random-effect regressions models 

4, 8, and 12 examine the moderation of human capital.  

3.3.3 Article 2 

This study uses a panel dataset of 433 manufacturing firms from 2002 to 2017. 

Considering that the output of firm strategy is materialized in the following year 

(Maria et al., 2018), this study uses one-year legged values for data analysis by 

following the Papagiannakis et al.'s (2019) study. Therefore, the useful dataset is 

comprised of 15 years. The unbalanced panel dataset of 15 years is comprised of 

72197 observations for the twelve variables (including control variables), as shown 

in Table 7. There are five main variables (top-five) and seven control variables 

(below-seven), as shown in Table 7. The individual variable’s highest number of 

observations (6498) is recorded for the SPA variable. The individual variable’s 
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lowest number of observations (5539) is recorded for the Age in this unbalanced 

panel dataset. This study uses two sets of analyses; therefore, the number of firms 

in each set of analyses and the number of common (standard) observations vary in 

each set of analyses. The "individual" observations are comprised of observations 

available in an unbalanced dataset; however, the common (standard) observations 

are those used in the regression models. 

The first set of analyses is comprised of four models. The first set of analyses 

uses a dataset of 400 firms. The first set of analyses models the influence of SPA. 

ESPA and SSPA on export performance, thus excluding the CSRS variable. 

Therefore, the first set of analyses includes the eleven variables. 4854 (standard) 

observations for each variable are used in the first set of analyses. In total, 53394 

observations of all the eleven variables are available for use in the first set of 

analyses, as shown in Table 7.  

The second set of analyses is comprised of six models. The second set of 

analyses models the influence of CSRS on SPA. ESPA and SSPA, therefore, 

exclude the export performance variable. Each model uses a dataset of 401 firms. 

5008 (standard) observations for each variable are used in all six models. In total, 

55088 observations (for all the eleven variables) are available for use in the second 

set of analyses, as shown in Table 7.  

The null hypothesis is accepted based on the Hausman test p-value higher than 

0.05. The accepted Hausman test null hypothesis states no correlation between the 

regressors or independent variables and the error term. Therefore, this study uses 

the random-effect regression model for the study analysis. The first set of study 

analyses examines the H1, H2, and H3 hypotheses in a set of four models. This 

study uses seven control variables; therefore, the first model uses the random-effect 

regression model to study the effect of control variables on export performance. 

The remaining three models use the random-effect regression model to analyze the 

effect of SPA, ESPA, and SSPA on export performance.  

The second set of analyses examines the H4, H5, and H6 hypotheses in three 

sub-sets of regression models. All the three sub-sets analyze the influence of CSRS 

on three dependent variables, namely SPA, ESPA, and SSPA. In addition, all three 

sub-sets use a random-effect regression model to estimate the effect of control 

variables on SPA, ESPA, and SSPA. Lastly, all three sub-sets use the random-effect 

regression model to analyze the effect of CSRS on the SPA, ESPA, and SSPA 

individually.
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3.3.4 Article 3 

This study uses 433 manufacturing firms panel dataset consisting of 16 years period 

(from 2002 to 2017). In 16 years, 73348 observations of the unbalanced panel 

dataset are available for the study analysis, as shown in Table 7. There are five main 

variables (top-five) and seven control variables (below-seven), as shown in Table 

7. The highest available individual variable's observations are 6498 for SPA, and 

the lowest available individual variable's observations are 5345 for MRI in this 

unbalanced panel dataset. Due to missing values of study variables, the useful 

sample size is reduced to 351 firms for the study. The panel dataset for 351 firms 

comprises 55008 observations (of twelve variables) available for use in the analysis. 

This study uses twelve variables (including control variables) in all the analyses, 

with the common (standard) observations 4584 for each variable as shown in Table 

7.  

Three independent variables need to be studied autonomously to serve the 

study objective; therefore, this study uses three sets of analyses. Each set of 

analyses is comprised of three regression models. Nine regression models are 

studied under all three sets of analyses alongside one regression model studying the 

control variables only. In every set of analyses, the first model examines the 

independent variable such as ESPA, SSPA, or SPA alongside control variables. The 

second model includes the MRI as an independent variable alongside control 

variables. The third model incorporates the moderation effect alongside 

independent variables (ESPA, SSPA, or SPA), MRI, and control variables. Ten 

variables (including variables) are used in each set of analyses. Therefore, a 

common (standard) 45840 observations are used in all three sets of analysis. 

This study analyzes the Hausman test to determine the appropriateness of 

fixed-effect regression analysis. Based on the p-value lower than 0.05, the null 

hypothesis is rejected. Therefore, this study uses the fixed-effect regression model 

for the study analysis. The fixed-effect regression model treats the unobserved 

heterogeneity (Gormley & Matsa, 2014). The fixed-effect regression model 

controls the (possibility correlated) time-invariant unobserved individual effects on 

the study variables.  

There are seven control variables in this study. Therefore, the first fixed-effect 

regression model studies the effect of control variables on the firm profitability. 

Afterward, the first set of study analyses examines the H1 and H4 hypotheses in a 

set of three models. All three fixed-effect regression models analyze the influence 
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of ESPA on the firm profitability and the moderating influence of MRI on ESPA 

and firm profitability relation.  

The second set of analyses examines the H2 and H5 hypotheses. All three 

fixed-effect regression models examine the influence of SSPA on firm profitability 

and the moderation of MRI. Finally, the third set of analyses examines the H3 and 

H6 hypotheses of the study. Again, three fixed-effect regression models examine 

the influence of SPA on firm profitability and the moderating influence of MRI. 

3.4 Variable measurements 

All the study variables are operationalized based on the references from the existing 

studies. The scales used in the dissertation articles are tested in the previously 

conducted studies. The operationalization, references, and explanation of the 

inclusion of specific control variables are further elaborated in Table 8. 

Table 8. Operationalization of variables 

Variable Operationalization 

Sustainable 

Product 

Attributes 

ESPA is measured by using the product innovation score available in Asset4. This 

score was previously used by Gangi et al. (2020) to operationalize green product 

innovation and by Nemlioglu and Mallick (2017) to measure environmental product 

innovation. Product innovation score is described in Asset4 as “it reflects a company's 

capacity to reduce the environmental costs and burdens for its customers, thereby 

creating new market opportunities through new environmental technologies and 

processes or eco-designed, dematerialized products with extended durability.” This 

score corresponds to the description of ESPA.  

The product responsibility score available in Asset4 is used to measure SSPA. 

Papagiannakis et al. (2019) used this score to measure product responsibility. Product 

responsibility score is described in Asset4 as “it reflects a company's capacity to 

maintain its license to operate by producing quality goods and services, integrating its 

health and safety, and preserving its integrity and privacy through accurate product 

information and labeling.” This score corresponds to the description of SSPA. 

The average of SSPA and ESPA is used to operationalize the SPA. 
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Variable Operationalization 

Corporate 

Social 

Responsibility 

Strategy 

Asset4 provides data for Corporate Governance Vision and Strategy (CGVS) scores 

ranging from 0 to 100. CGVS score is used to measure the CSRS. CGVS is described 

in Asset4 as "a vision and strategy category that measures a company's management 

commitment and effectiveness towards creating an overarching vision and strategy 

integrating financial and extra-financial aspects. It reflects a company's capacity to 

convincingly show and communicate that it integrates the economic (financial), social 

and environmental dimensions into its day-to-day decision-making processes.”  The 

CGVS score reflects management’s commitment towards incorporating social and 

environmental issues into strategy organization-wide (Busco et al., 2019). The CGVS 

score corresponds well to the CSRS concept and aligns with the study objective.  

Export 

Performance 

A firm's export performance is related to its total international sales, export market 

share, and profit from export sales (Lages et al., 2008). Therefore, the ratio of 

international sales to total sales is used to measure the export performance of firms. 

This measure is previously used by García-Piqueres and García-Ramos, (2020) to 

operationalize export intensity.  

Marketing 

Resource 

Intensity 

MRI scale is measured by dividing the selling, general and administrative expenses 

minus R&D expenditures on the total assets. Raithel et al. (2012) used this scale to 

operationalize marketing intensity. This variable captures the marketing investment to 

intensify a firm's relationship with the customers and build a brand name in the market.  

Firm Profitability The ratio of return-on-asset (ROA) is used to measure firm profitability. ROA is a widely 

used measure to operationalize firm profitability. This measure explains a firm’s 

efficiency. This measure is taken from the study of García-Sánchez et al. (2019).  

ROA is used as a control variable in Study 3. Fu et al. (2020) argue that profitable 

organizations are likely to engage in sustainable practices; therefore, controlling ROA in 

study analysis is crucial. 

Research and 

Development 

The ratio of R&D to sales is used to measure R&D. This score is taken from the study of 

Hussain, Rigoni, and Cavezzali (2018). This variable captures the R&D intensity in a 

firm. For example, Fu et al. (2020) used R&D intensity measures while studying R&D in 

a knowledge-based setting. 

Human capital Study 1 used human capital as moderating variable. Bettinazzi and Zollo (2015) used 

the measure of employee engagement to operationalize the human capital. 

Papagiannakis et al. (2019) used this measure to operationalize human capital. This 

measure consists of four dummy items of macro- category “employee quality” of Asset4 

ranging from 0 to 4.  

Study 1 and Study 2 used human capital as a control variable. Literature (e.g., Gmelin & 

Seuring, 2014a, 2014b; Labuschagne et al., 2005; Tischner & Nickel, 2003) provided 

the evidence that human capital takes interest and gives voice to sustainable innovation 

in organizations. Therefore, it is important to control human capital.  
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Variable Operationalization 

Firm Size Firm size is measured through two different scales. Study 1 and 2 used a log of total 

assets to operationalize the firm size. García-Sánchez et al. (2019) used this scale to 

measure firm size. The log of total sales is used to measure the firm size in Study 3. 

Duque-Grisales et al. (2020) used this measure to operationalize firm size. 

Financial analysts are likely to scrutinize more prominent firms. In addition, large-sized 

firms are expected to confront high stakeholder pressure (Papagiannakis et al., 2019), 

thus likely to adopt more green initiatives (Duque-Grisales et al., 2020). Therefore, it is 

critical to control for firm size. 

Globalization Globalization represents a firm's level of internationalization. Globalization is measured 

by the ratio of foreign sales to total sales taken from Ketata et al.'s (2015) study. Firms 

with a certain level of internationalization are inclined to adopt a more proactive green 

strategy to enhance their access to international markets (Chen et al., 2016). Therefore, 

considering that globalization influences firms’ environmental performance, it is 

important to control it in the analysis (Duque-Grisales et al., 2020).  

(Generic) 

Product 

Differentiation 

Generic product differentiation is the product development through generic or non-CSR-

based R&D. An SPA is developed under CSRS; hence, it is different from a generic 

product. While teasing out the CSRS effect on SPA, it is crucial to control the generic 

product differentiation into the analysis. Generic product differentiation is measured by 

the ratio of R&D to sales. Furthermore, product differentiation explains the firm 

performance in international markets (Boehe & Cruz, 2010). The role of product 

differentiation in firm profitability is also well established. Therefore, the ratio of R&D to 

sales taken from Lin et al.'s (2020) study is used to measure product differentiation.  

Physical Capital 

Intensity 

The ratio of property, plant, and equipment to sales is used to measure physical capital 

intensity, taken from the study of Riley et al. (2017). Labour and capital are two factors 

of production. Empirical economics is evidence of the substitution of labor by physical 

capital, where organizations install more and more automated equipment (Mansfield, 

1994). Increased automation lowered the investment in human capital development 

(Riley et al., 2017). Thus, it is important to control for physical capital intensity while 

studying the moderating role of human capital in SPA development in study 1 and study 

3. 

Study 2 uses an alternate measure of capital intensity, calculated as the ratio of capital 

expenditures to sales, taken from the study of Silva-Gao (2012).  

Financial 

Resource Slack 

Financial resource slack is measured by the current assets to current liabilities ratio. 

This measure is taken from Papagiannakis et al. (2019) study. Financial resource slack 

reflects a firm’s liquidity level available to use for any activity such as environmental 

(Kraatz & Zajac, 2001). Ghisetti and Rennings (2014) argue that higher financial 

resource slack increases environmental innovation in organizations. Therefore, the 

effect of financial resource slack is controlled in the studies. 

Leverage Leverage is a ratio of total debt to total equity taken from the study of García-Sánchez 

et al. (2019). Firms with less debt in their capital structure are more inclined towards 

engaging in CSR activities (Hussain, Rigoni, & Orij, 2018).  
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Variable Operationalization 

Age Firm Age is measured by calculating the number of years since the firm's foundation. 

Tariq et al. (2019) used this measure to calculate firm Age. Firm Age is associated with 

knowledge, experience, a more extensive customer base, larger networks, reputation, 

and legitimacy (Adomako et al., 2019; Agarwal & Gort, 2002). In addition, firm Age is an 

important factor in enhancing firm stability (Orazalin et al., 2019). Firm stability allows 

firms to engage in non-profit making activities such as CSR. Therefore, it is important to 

control the firm's Age.  

Sales Growth Sales growth is measured as a percentage change in sales concerning the previous 

year, taken from the study of Hussain, Rigoni, and Orij (2018). Sales growth allows 

firms to expand operations and mitigate resource deficiency through external resources 

acquisition (Barbera & Hasso, 2013). 

Customer 

Awareness 

The client loyalty category score of Asset4 (ranging from 0 to 100) is used to measure 

customer awareness, taken from the study of Gong et al. (2019). Customers are 

important stakeholders, influencing the firms’ sales and financial performance (Servaes 

& Tamayo, 2013). Furthermore, customers' awareness of sustainable products, 

willingness to pay higher for sustainable products, and likeliness of purchasing products 

of sustainable firms increase the likelihood of firms to invest in sustainable product 

development (Gong et al., 2019). Therefore, it is important to control for customer 

awareness in the analysis. 

Community 

Engagement 

The local community category score ranges from 0 to 100 measures community 

engagement. Previously, this score was used by Bettinazzi and Zollo (2015) and 

Papagiannakis et al. (2019) to measure community engagement. Community 

engagement is found influential in developing sustainable solutions, e.g., a social 

movement in the US resulted in the development of the wind energy sector (Sine & Lee, 

2009). Thus, the effect of community engagement is controlled in the regression 

analysis. 

Brand Equity Brand equity is measured by taking the log of intangible assets taken from Rahman et 

al. (2020) study. Green and environmental products positively influence customer 

satisfaction and improve brand equity (Chen, 2010). The influence of brand equity on 

market competition and firm performance is well documented in the literature. 

Therefore, brand equity is controlled in the regression analysis. 
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4 Summary of articles findings 

4.1 Article 1 

The first article studies the extent of the R&D function’s contribution to SPA 

development under the KBV. This study further emphasizes that human capital 

complementarity synergizes R&D's contribution to the development of SPA. 

Though, strategic need and competitive dynamics led the firms to re-route CSR 

budget to (generic) R&D activities (Upton, 2017). The R&D's knowledge 

relatedness to CSR provides an opportunity for firms to develop in different CSR 

domains (Fu et al., 2020). Under the KBV, firms' R&D contributes to the 

development of aggregate and disaggregated SPA, and human capital complements 

R&D in this regard. Therefore, this study analyzes the extent of R&D influence on 

disaggregated (environmental and social) attributes and aggregate SPA and the 

extent of human capital complementarity to R&D to contribute to the development 

of disaggregated (environmental and social) and aggregate SPA. 

Three sets of analyses (consisting of 4 models each) are used to derive study 

results. The first, second, and third sets of analyses provide findings of direct 

influence of R&D and the moderation analysis of human capital complementarity 

role in R&D to contribute to SPA, ESPA, and SSPA, respectively.  

The study results find a significantly positive influence of R&D on SPA. The 

study results also find a significantly positive but differential influence of R&D on 

environmental and social attributes of disaggregated SPA. The coefficient of R&D 

influence is marginally higher on the environmental domain compared to the social 

domain. The study results demonstrate the direct influence of R&D on an aggregate 

and disaggregated SPA and contribute to answering the dissertation's first research 

question. 

 The study findings record a significantly positive moderation of human capital 

between R&D and SPA. The study findings also record a significantly positive 

moderation of human capital between R&D and environmental and social attributes 

of disaggregated SPA. However, the influence (coefficient) of human capital 

moderation is marginally higher on the social dimension compared to the 

environmental dimension. The study results establish the moderating influence of 

human capital on the relationship between R&D and aggregate and disaggregated 

SPA and contribute to answering the dissertation's second research question. 
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The study’s findings explain that the extent of the R&D influence on the 

environmental domain is comparatively higher than the social domain. However, 

the moderation of human capital increases the extent of R&D's influence on the 

social domain, thus resulting in a balanced disaggregated SPA development. This 

is concluded that (generic) R&D contributes to aggregate and disaggregated SPA 

development, and human capital complements R&D and leads a balanced 

development of disaggregated SPA in manufacturing firms.  

The study results inform managers that regardless of resource constraints, firms 

can develop SPA by exploiting R&D. Furthermore, human capital engagement 

synergizes R&D’s contribution in SPA development and provide balance to 

disaggregated SPA development in manufacturing firms.  

4.2 Article 2 

This article studies the role of CSRS in the development of SPA based on export 

performance. This study emphasizes that environmental and social attributes of 

(disaggregated) SPA contribute differently to export performance. Therefore, the 

implementation of CSRS for the development of the SPA should consider the 

performance outcome of disaggregated attributes of SPA to increase market 

competitiveness. In this regard, the cost-benefit analysis of the SPA provides a 

foundation for integrating environmental and social attributes into performance-

oriented SPA for maximizing export performance outcomes (McWilliams & Siegel, 

2001). Therefore, this study analyzes the extent of export performance outcome of 

disaggregated (environmental and social) attributes and aggregate SPA and the 

extent of CSRS influence on the disaggregated (environmental and social) 

attributes and aggregate SPA. 

In the first set of analyses, the article analyzed the influence of SPA on the 

export performance of manufacturing firms. The article also analyzed the influence 

of disaggregated environmental and social attributes on export performance. The 

results show a differential influence of environmental and social attributes on 

export performance. Though environmental attributes' influence (coefficient) is 

higher than social attributes, the differential leap is tiny. The study results address 

the significance of social attributes in export performance. The study results of the 

first set of analyses contribute to answering the second research question of the 

dissertation. 

In the second set of analyses, the article analyzed the influence of CSRS on the 

development of SPA and disaggregated environmental and social attributes. The 
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results confirm the influence of CSRS on SPA development. However, the study 

results of disaggregated attributes reveal astonishing findings. The study results 

identify a strong effect of CSRS implementation on the ESPA development; 

however, a significant but lower influence (coefficient) is found on the SSPA. The 

study results of the second set of analyses contribute to answering the first research 

question of the dissertation. 

Under the cost-benefit analysis, the study results demonstrate that the current 

focus of manufacturing firms' CSR strategy is more on addressing environmental 

issues in products. However, social issues lack attention, even though the 

contribution (of social dimension) in export performance is significant and 

marginally lower to the environmental domain. Therefore, based on the study 

results, it is concluded that the difference in SPA’s export performance and SPA’s 

development is associated with the unbalanced proportionate of CSRS 

implementation in the disaggregated attributes.  

This study conceptualizes the SPA under the triple-bottom-line. It incorporates 

the social and environmental attributes to provide coherence to the SPA concept, 

unlike earlier studies focusing on the environmental dimension only. This research 

studies the influence of the social attributes on export and provides findings 

contrasting to Boehe and Cruz (2010). Therefore, this study results call the manager 

to focus on including social attributes while developing SPA (a CSR-based product 

differentiation). Furthermore, the manufacturing firms need to focus on developing 

disaggregated attributes proportionate to their export performance contribution for 

remaining competitive in the markets.  

4.3 Article 3 

Article three studies the performance outcome of SPA of US manufacturing firms. 

This study also emphasizes that the moderating role of MRI between aggregate and 

disaggregated SPA and firm profitability is vital. Considering the US 

manufacturing industry as an enormous carbon emitter (Bogue, 2014), the US 

manufacturing industry must adhere to sustainability practices. Unfortunately, it is 

widespread belief among managers that CSR practices are inconsistent with the 

profit-maximization objective of the firm (McWilliams & Siegel, 2001). However, 

Boehe and Cruz (2010) argued that CSR-based product differentiation adds to a 

firm's financial performance. Cost-benefit analysis of undertaking an activity or 

continuity of activity, SPA in the current study context, is bind with its performance 

outcome (McWilliams & Siegel, 2001). Therefore, to assume the viability of the 
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US manufacturing industry’s adherence to the development of SPA precisely, this 

article analyzed the performance outcome of aggregate and disaggregated SPA of 

US manufacturing firms.   

The study results are derived from two sets of analyses. The first set of analyses 

provides findings of aggregate SPA’s influence on firm profitability. The results 

reveal a significant influence of SPA on firm profitability. The results further reveal 

the significant moderating influence of MRI on firm profitability. The result 

coefficients reveal that the influence of SPA on firm profitability doubled with the 

moderation of MRI. 

The second set of analyses provides significant findings of the influence of 

environmental and social attributes (disaggregated SPA) on firm profitability. The 

results (coefficients) state that environmental and social attributes influence the 

firm profitability with equal force. The results further reveal that MRI significantly 

moderates the influence of environmental and social attributes on firm profitability. 

However, the result coefficients state that the moderating influence of MRI on 

social attributes’ relation with firm profitability is marginally higher compared to 

environmental attributes’ relation with firm profitability. Thus, the findings of two 

sets of analyses contribute to answering the second research question of the 

dissertation.  

This research studies the SPA under Elkington's (1997) triple-bottom.-line 

approach and integrates the environmental and social dimensions into SPA. This 

research studies the influence of aggregate and disaggregated SPA on firm 

profitability under the theory of the firm. Furthermore, this study combines the 

RBV with theory-of-the-firm to study the moderating influence of MRI on the 

relationship between aggregate and disaggregated SPA and firm profitability.  

This study results inform the US manufacturing firms’ executives that 

aggregate and disaggregated SPA contribute to firm profitability. Furthermore, the 

study results further inform the substantial role of MRI in enhancing the influence 

of aggregate and disaggregated SPA on firm profitability of US manufacturing 

firms. 

4.4 Synthesis of the findings 

The three articles are supposed to answer two main research questions, “What are 

the determinants of aggregate and disaggregated SPA in manufacturing firms?” and 

“What is the performance outcome of aggregate and disaggregated SPA in 

manufacturing firms?”  
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Article 1 focused on materializing the R&D relatedness to CSR and the role of 

human capital complementarity in R&D to contribute to aggregate and 

disaggregated SPA development. R&D relatedness allows firms to develop 

aggregate and disaggregated SPA in manufacturing firms. In this regard, human 

capital complementarity plays a significant role in balancing the R&D contribution 

in aggregate and disaggregated SPA development. The study findings demonstrate 

that R&D determines manufacturing firms' aggregate and disaggregated SPA 

development. Furthermore, human capital plays a significant moderating role in 

determining the R&D's contribution to aggregate and disaggregated SPA 

development. Hence, article 1 contributed to answering the RQ1 of the dissertation. 

Article 2 was set to answer RQ1 and RQ2 of the study. Article 2 focused on 

CSR engagement strategy and the export performance outcome of SPA developed 

by manufacturing firms. CSRS allows firms to implement CSR activities to develop 

output. Therefore, CSRS develops SPA in a firm; however, firms must adjust their 

focus on CSRS implementation concerning the performance outcome of aggregate 

and disaggregated SPA. In conclusion, CSRS determines the development of 

aggregate and disaggregated SPA in manufacturing firms, contributing to RQ1 of 

the dissertation. 

Furthermore, aggregate and disaggregated SPA contribute to export 

performance, but disaggregated SPA contribution to export performance is 

asymmetric. However, whether aggregated or disaggregated SPA, both contribute 

to manufacturing firms' performance outcomes. In this way, article 2 contributes to 

RQ2 of the dissertation.  

Article 3 sheds light on the performance outcome of SPA of manufacturing 

firms. In this regard, the significance of MRI in enhancing firm profitability is also 

studied. The research findings conclude that aggregate or disaggregated SPA affects 

firm profitability, but moderation of MRI enhances the influence of aggregate or 

disaggregated SPA on firm profitability in manufacturing firms. In this way, article 

3 answers RQ2 of the dissertation.  
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5 Study contributions 

5.1 Theoretical contributions 

Based on all three articles’ findings, this dissertation research provides several 

theoretical contributions to the SPA, R&D, CSR, and firm performance literature 

streams.  

Firstly, this research contributes to sustainable product literature by 

conceptualizing the SPA based on the TBL approach. In this way, this research 

provides coherence to the SPA construct. Previously, scholars have studied the SPA 

as a monolithic concept, containing the environmental dimension only (Ning et al., 

2017; Severo et al., 2017). However, sustainable product is a multidimensional 

concept comprising environmental, social, and economic dimensions under the 

TBL approach. Therefore, firms need to incorporate all three dimensions of TBL-

based sustainability in the sustainable product concept to achieve product 

sustainability. 

Furthermore, it is vital to include the social dimension to bring social 

legitimacy to the organization (Blanco et al., 2013). Therefore, García-Piqueres and 

García-Ramos (2020) stressed on the inclusion of social dimension into the 

sustainable product construct. Earlier, Boehe and Cruz (2010) investigated the 

CSR-based product differentiation (an aggregate construct) with export 

performance; however, this dissertation research studies the aggregate and 

disaggregated SPA based on the TBL approach. This dissertation research 

disaggregated SPA's social and environmental dimensions and studied them 

independently. Furthermore, this research also studies the SPA as an aggregate 

construct consisting of social and environmental dimensions. This research 

incorporated the future research recommendations of Bangsa and Schlegelmilch 

(2020) and da Cunha Bezerra et al. (2020) while theorizing and operationalizing 

the SPA construct for empirically studying it.  

Secondly, this research contributes to the R&D literature stream by studying it, 

under the KBV, with the SPA (a CSR-based product differentiation) in the US 

manufacturing industry firms. This research studies R&D as a knowledge-based 

asset. Therefore, to provide coherence to R&D contribution in SPA under the KBV, 

this research focuses on the knowledge similarities of R&D with CSR. Hence, by 

focusing on knowledge relatedness, this research conceptualizes the R&D 

relatedness to CSR. In this way, this research extends the study of Fu et al. (2020) 
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from the broader CSR domain to the more specific SPA domain. The current 

research findings also confirm the narrative of Fu et al. (2020) in the (specific) 

sustainable product domain.  

Furthermore, earlier research (e.g., Costantini et al., 2015; Dangelico, 2016, 

2017; Dangelico et al., 2017; De Medeiros et al., 2014; Demirel & Kesidou, 2011, 

2019; Ghisetti & Pontoni, 2015; Hojnik & Ruzzier, 2016; Horbach et al., 2012; 

Horbach, 2008; Jové‐Llopis & Segarra‐Blasco, 2018; Melander, 2018, 2020; 

Rehfeld et al., 2007; Tumelero et al., 2019; Ziegler & Rennings, 2004) studied the 

R&D with environmental dimension of a product or innovation in general under 

various theoretical perspectives except for KBV. Instead, this research studies the 

R&D contribution to aggregate SPA (inclusive of environmental and social 

dimension) and social and environmental dimensions of (disaggregated) SPA. In 

this way, this research extends the R&D literature into aggregate SPA and 

somewhat neglected socially sustainable product dimensions alongside the 

extensively studied environmentally sustainable product dimension.  

Thirdly, the dissertation research findings of R&D contribution to aggregate 

and disaggregated SPA development challenge the KBV premise. R&D relatedness 

to CSR creates knowledge synergies in an organization (Fu et al., 2020); however, 

KBV assumes the limited applicability of this (specialized) knowledge challenges 

the materialization of synergies in an organization. In this regard, R&D-SPA 

findings imply that firms have found a way to effectively and/or efficiently 

integrate and coordinate firm-specific specialized knowledge of R&D to 

materialize synergies in the sustainable product development context. By studying 

the significant role of human capital, this research answers what made it possible 

for firms to materialize the firm-specific specialized R&D knowledge synergies in 

sustainable product development under the KBV.  

This research studies the human capital as a knowledge-based resource and 

complementary to R&D. To provide coherence to R&D contribution in aggregate 

and disaggregated SPA under the KBV, this research studies the human capital 

complementarity to R&D. Following Teece (1986), emphasizing the role of 

complementary resources in the successful implementation of innovations, this 

research conceptualizes the human capital complementarity to R&D to study the 

role of human capital in R&D-SPA relationship under the KBV. In this way, this 

research extends the existing literature studying human capital complementarity to 

R&D (e.g., Kijek & Kijek, 2020; Ma et al., 2019; Riley et al., 2017; Scicchitano, 

2010; Zhang et al., 2019) to the sustainability domain.  
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Fourthly, this research contributes to the CSRS literature stream by 

investigating the contributions of CSRS in the development of (aggregate and 

disaggregated) SPA. CSR literature stream has recognized the CSRS as a product 

differentiation strategy, such as CSR-based product development. A vast literature 

(e.g., Bocquet et al., 2013, 2017; Chang, 2015, 2016; Chkir et al., 2021; Gallego‐

Álvarez et al., 2011; García-Piqueres & García-Ramos, 2020; Hadj, 2020; Ji et al., 

2019; Li & Wang, 2021; Martinez-Conesa et al., 2017; McWilliams & Siegel, 2001; 

Mukhopadhyay & Ye, 2016; Reverte et al., 2016; Siegel & Vitaliano, 2007; Ueki 

et al., 2016; Wei et al., 2012; Zhou et al., 2020) has established the significant role 

of CSRS in the product differentiation such as environmental product development, 

products carrying social attributes and an all-inclusive sustainable product. 

However, literature is evidence that subsequent research contributions to the 

fundamental research question raised by McWilliams and Siegel (2001), "how 

much should a firm spend on CSR" are limited. Therefore, to contribute to this 

question, this research studies the CSRS and (aggregate and disaggregated) SPA 

development relation under the theory of the firm with a precise focus on cost and 

benefit analysis. Therefore, this research identifies the extent of CSRS contribution 

in aggregate and disaggregated SPA development and (aggregate and disaggregated) 

SPA’s export performance contributions to contribute to CSRS literature.  

Sustainable product development (comprising environmental and social 

dimensions) is an implementation of CSRS in an organization (Hadj, 2020). 

However, the dominant CSRS literature stream studied the environmental 

dimension and ignored the socially sustainable product development. The 

stakeholder's focus is changing from environmental to social dimension in CSR-

based product development (Bruccoleri et al., 2018). Therefore, this research 

studies the CSRS with socially sustainable product development to contribute to 

the CSRS-product differentiation literature stream by studying the CSRS with 

disaggregated SPA development. Furthermore, to contribute to the fundamental 

research question raised by McWilliams and Siegel (2001), "how much should a 

firm spend on CSR,” the research findings identify the differential of firm's CSRS 

emphasis on environmentally sustainable product and socially sustainable product 

development, which needs to be adjusted according to firm performance outcome 

of each dimension of a sustainable product.  

Fifthly, this dissertation research contributes to the SPA-performance literature 

stream by studying the (aggregate and disaggregated) SPA’s contribution to export 

performance and firm profitability of US manufacturing industry firms. For 

example, Cillo et al.'s (2019) concluded in a literature review of sustainable 
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innovation that a vast literature studied the firm performance of sustainable 

innovation. However, the sustainable innovation literature studying performance 

implications includes the product, process, organizational processes/models 

(Bacinello et al., 2020), limiting the research on specifically studying the 

performance contributions of sustainable products. Therefore, this research studied 

the sustainable product’s performance contributions under the theory-of-the-firm 

perspective. In this way, this study also incorporates the future research 

recommendation of Cillo et al. (2019) and empirically studies the performance 

implications of sustainable products of US manufacturing industry firms.  

Furthermore, Dangelico (2016), Tariq et al. (2017), and Munodawafa and Johl 

(2019) concluded in their literature reviews that the existing firm performance 

literature dominantly studied the performance implications of environmentally 

sustainable products and provided mixed findings. Therefore, this research findings, 

the positive contribution of environmentally sustainable products to export 

performance, and firm profitability of US manufacturing industry firms contribute 

to environmentally sustainable product and firm performance literature stream. 

Moreover, the research studying the performance contributions of socially 

sustainable products is limited to a few studies (Boehe & Cruz, 2010; Fischer, 2010; 

Rodrigue & Tan, 2019). Therefore, this research studies the performance outcome 

of socially sustainable products beyond the existing literature focused on 

environmentally sustainable products. Therefore, based on the positive contribution 

of export performance and firm profitability outcomes of socially sustainable 

products developed by US manufacturing industry firms, this research extends and 

contributes to socially sustainable product literature streams under the theory-of-

the-firm perspective.  

Lastly, this research contributes to SPA-performance literature by studying the 

moderating role of MRI. Tariq et al. (2019) stated the MRI as the least researched 

moderating factor in the SPA-performance relationship and studied its moderating 

role in the green product innovation and firm's profitability relationship. Hence, the 

empirical understanding of sustainable product literature regarding the moderating 

role of MRI is limited to the environmental product domain. Therefore, this 

research extends the empirical understanding of MRI moderation to socially 

sustainable product and firm profitability relationships and an all-inclusive 

sustainable product and firm profitability relationship. Furthermore, this research 

studied the MRI under the resource-based view. Therefore, this research extends 

the understanding of theory-of-the-firm by combining it with the resource-based 

view proposed by McWilliams and Siegel (2001).  
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5.2 Managerial contributions 

This dissertation research is developed around practical matters; thus, based on the 

study findings, this research provides several managerial contributions to US 

manufacturing industry firms. 

Firstly, this research suggests that regardless of resource constraints, managers 

can develop SPA through the materialization of R&D knowledge relatedness to 

CSR in their firms. CSR initiatives are costly, and during the Covid19 pandemic, 

most firms lost/lowered their liquidity level; hence it is becoming difficult for firms 

to pursue sustainability objectives. At the same time, researchers stressed that 

Covid19 has further strengthened the need to pursue sustainability objectives in 

organizations (Ikram et al., 2020). Thus, the studied critical linkage of R&D (under 

the KBV) with aggregate and disaggregated SPA development is very important for 

managers.  

Secondly, it is established that SPA is an implementation of CSRS in an 

organization (Hadj, 2020). In this regard, Fu et al. (2020) highlighted the managers' 

concerns about firms' reputation and risks associated with over-emphasis on a 

specific CSR dimension or neglecting a specific dimension. Therefore, managers 

need to understand the extent of CSR implementation for an optimal mix of SPA. 

In this regard, this research identifies to managers the extent of CSRS contribution 

in aggregate SPA development. This research further identifies the extent of CSRS 

contribution in the individual domains, such as environmental and social, of the 

SPA. In this way, managers are informed about the existing optimal mix of SPA and 

the emphasis of CSRS on the specific domains contributing to the optimal SPA mix 

so that managers can make further adjustments as per the performance outcome of 

each SPA dimension. Such as, the findings of this dissertation inform managers of 

the overemphasis on environmental product development and neglecting the 

socially sustainable product development; thus, based on the performance outcome 

of each dimension, this research calls managers to adjust emphasis on social and 

environmental dimensions of (disaggregated) SPA, accordingly. 

Likewise, this research informs managers about the R&D contribution to 

disaggregated SPA development. In this way, managers can adjust emphasis on the 

environmental and social dimensions of SPA to avoid certain risks and reputation 

deterioration associated with neglecting a specific SPA dimension.  

Thirdly, this research highlights the significance of human capital in the R&D-

SPA relationship. The R&D and disaggregated SPA linkage findings show an over-

emphasis of R&D contribution to the environmental dimension and less emphasis 
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on the social dimension. The moderation of human capital balances the R&D 

contribution between socially sustainable product development and 

environmentally sustainable product development. The current research findings 

explain to managers how organizations harness the R&D knowledge synergies 

through human capital engagement. In this way, the current research findings 

highlight the significance of human capital complementarity in R&D.  

Fourthly, the performance outcome (such as export performance and firm 

profitability) findings inform managers about the level of performance 

contributions of aggregate and disaggregated SPA. Finally, the significant 

performance outcome findings emphasize managers to pursue sustainability 

objectives. However, sustainability comes at a cost; therefore, DiVito and 

Bohnsack (2017) and Kuckertz and Wagner (2010) stressed that managers should 

accept lower profit margins.  

Lastly, this research informs managers about the crucial role of MRI in 

augmenting the positive contributions of SPA in firm profitability. MRI 

communicates a firm's sustainability efforts to relevant stakeholders; therefore, 

managers need to employ MRI to enhance the firm's profitability.  

5.3 Research limitations and future research recommendations  

This dissertation research sample size is limited to US manufacturing industry 

firms, the second-largest carbon emitters. Therefore, the generalizability of this 

research is limited to the US market. It is recommended to study the Chinese 

manufacturing sector, the largest carbon emitter worldwide.   

This dissertation is limited to studying R&D and CSRS determinants of 

aggregate and disaggregated SPA in manufacturing industry firms. However, 

services industry firms are heavily reliant on knowledge; therefore, it is 

recommended to explore the role of R&D and CSRS in the services industry 

domain.  

Previously, scholars have studied various industry-level and firm-level factors 

as determinants of environmental products (see., Dangelico, 2016, 2017; De 

Medeiros et al., 2014; Hojnik & Ruzzier, 2016; Salim et al., 2019; Tariq et al., 2017). 

Therefore, it is recommended to study other determinants with the all-inclusive SPA 

development in the manufacturing industry firms.  

This dissertation research studies the human capital complementarity in R&D 

of manufacturing industry firms; thus, the research focuses on human capital 

engagement. However, human capital is a complimentary resource of services 
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industry firms; therefore, it is recommended to study the role of human capital 

training and development alongside R&D in the services industry firms. 

Human capital is a foundation of innovation; however, the role of human 

capital has changed in industry 4.0 (Benitez et al., 2020; González et al., 2016; 

Neumann et al., 2020). In the new stage of industrial maturity industry 4.0 (Benitez 

et al., 2020), firms are increasingly investing in enhancing physical capital intensity; 

resultantly, investments in human capital training and development are lowering 

down (Snell & Dean Jr, 1994), and the knowledge development in diminishing in 

the organizations. Though current literature (Bonilla et al., 2018; Ejsmont et al., 

2020; Furstenau et al., 2020; Ghobakhloo, 2020; Yadav et al., 2020) recognizes 

industry 4.0 as a sustainable factor, however, it is crucial to (specifically) study the 

role of physical capital intensity in the SPA development.  

This dissertation research is limited to objective measures of firm performance 

such as export performance and firm profitability to study the performance 

outcome of aggregate and disaggregated SPA in US manufacturing industry firms. 

However, there are many other critical objective measures available such as firm 

revenue and total sales, to study firm performance. Therefore, it is recommended 

to include other objective measures of firm performance in future studies. Moreover, 

subjective measures such as customer loyalty and customer satisfaction of firm 

performance are equally important. Therefore, this research encourages 

incorporating the stated and other subjective measures to study SPA's performance 

implications in future research.  

This dissertation research studies the MRI as a moderating factor for enhancing 

firm profitability based on SPA. This research encourages future research to study 

the role of MRI in the SPA and firm performance setting with the other objective 

measures. Furthermore, considering that MRI communicates the firm's 

sustainability efforts to customers and other relevant stakeholders, it is expected 

that MRI influences the SPA relation with customer satisfaction and loyalty, a 

subjective performance measure. However, to validate this argument, it is essential 

to empirically study the moderating role of MRI in the SPA-subjective performance 

linkage.  
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