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A B S T R A C T   

The capabilities concept is critical in understanding the competitive competencies of firms. Capabilities allow 
firms to sense, seize and reconfigure their resources in response to opportunities and threats within their envi-
ronments. This systematic review reviewed a total of 37 Scopus database-selected peer-reviewed articles on 
capabilities, technology, innovation, and capability frameworks. The purpose was to identify and discuss firms’ 
capabilities and formation processes and effects on competitive advantages to generate an encompassing 
framework that overcomes the limited and fragmented nature of current capability frameworks. The study 
employed thematic content analysis and author-anchored keywords analysis which enabled the identification of 
several themes regarding capabilities and formation processes. The findings of the study were discussed under 
the following themes: technological capabilities; supply chain capabilities; networking, collaboration, interac-
tive, coordinating, and alignment capabilities; organisational capabilities; and lastly systems capabilities. The 
study contributes to enlightening a body of firms’ capabilities theories and generated an encompassing inter-
active capabilities framework to guide researchers in understanding firms’ capabilities formation processes. The 
value of the study to the research community lies in emphasising the multi-level approach (macro; mezzo; firm 
level) and the virtues of combining tenets from different frameworks for a nuanced understanding of firms’ 
capabilities development. The study will be critical in guiding firms in building their capabilities, particularly the 
importance of open innovation networks and collaboration in reducing innovation risks and costs. The paper is 
important to policy makers regarding the institutions facilitating the interaction of international, national and 
firms level dynamics in propping and propelling firms’ capabilities development.   

1. Introduction 

Businesses are increasingly operating in highly complex, volatile, 
and unpredictable environments. Globalization pressures, global 
warming and climate change, and the rapidity of technological changes 
and innovations are challenges within firms’ operational environments 
(Chiang, Kou, & Koo, 2021). The global production orientation towards 
sustainability demands firms to balance the triple bottom performance 
of people, planet, and profit (Correia, 2019). The sustainability metrics 
of a firm are no longer defined solely in economic terms but also the 
socially and ecologically accepted practices (Moon & Lee, 2023). To 
thrive amidst uncertainties generated by the augmented requirements of 
rapidly changing business environments, firms are progressively allo-
cating resources to build and develop their capabilities, especially the 
capability to innovate (Cassia, Costa, da Silva, & de Oliveira Neto, 2020; 
Flores, Cherian, & Boër, 2008). The urgency of this is felt more in Africa 
where local firms are contending in their environments against firms 

with highly developed capabilities from other regions (Mushangai, 
2020). 

Globalization pressures and emerging forms of organising produc-
tion such as global value and supply chains, outsourcing, and off-shoring 
have exposed local firms to international competition compelling them 
to seek to build and develop their capabilities to gain or maintain their 
markets (Auer, Besse, & Meda, 2006; Gereffi, Humphrey, Kaplinsky, & 
Sturgeon, 2001). Capabilities are not only dependent on factors 
endogenous to firms but also exogenous factors such as the strength of 
national systems of innovation and interactions in networks etc. In 
Gabon, forestry firms failed to participate gainfully in global value 
chains because of the lack of the requisite production knowledge and 
skills, mainly a result of a weak national system of innovation which 
curtailed firms’ capabilities development (Mushangai, 2020; Terheggen, 
2011). 

Production activities and consumption habits are impacted by global 
warming and climate change. Climate change-induced disasters 
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including recurring droughts, hailstorms, thunderstorms, and wind-
storms affect crop yields and farmers’ productivity (Elahi, Khalid, Tauni, 
Zhang, & Lirong, 2022; Chakona & Mushangai, 2021). A study by Elahi, 
Khalid, Tauni, Zhang, & Lirong (2022) in Pakistan indicated climate 
change-induced hailstorms, thunderstorms, and windstorms are greatly 
reducing wheat harvests. Climate change has also increased environ-
mental and legal risks regarding farming regulations and environmental 
practices. In South Africa, commercial forestry is retreating from ri-
parian zones, reducing the plantation hectarage, all with a negative 
impact on the quantity of production (Chamshama & Nwonwu, 2004), 
hence the capacity of the plantation forestry base to supply the requisite 
lumber to maintain production along the value chain in the future. Ca-
pabilities are therefore important in determining what is to be done to 
increase output and the quality of the resource on a reduced land base 
and in understanding how the dry areas formerly considered unfav-
ourable for commercial forestry can also support the plantation econ-
omy (Mushangai, 2020). 

Global markets are increasingly influenced by sustainable produc-
tion principles and shun products unaligned with global production and 
sustainability standards (Ahmed, 2010). As a climate change mitigation 
measure, national and international institutions and standards compel 
firms to lessen carbon fuels consumption, adopt renewable sources 
(Elahi, 2021) and build smart and ecologically friendly value and supply 
chains (Schneckenberg & Hamid, 2015). Firms have to build capabilities 
to comply with national and international standards to maintain their 
competitive advantages in local and international spheres. Some firms 
are instituting innovative climate change adaptation measures to reduce 
the impact on their production activities (Elahi, Khalid, Tauni, Zhang, 
2022). 

Despite the various technology gaps especially in the least developed 
countries, the current global environment is characterised by an accel-
erated pace in the development and adoption of new technologies 
(Utoikamanu, 2018). Rapid technological change involving the appli-
cation of big data, the internet of things, robotics, 3D printing, artificial 
intelligence, machine learning, satellite, biotechnology, nanotechnology 
and drone technologies, and renewable energy technologies present 
both opportunities and challenges to firms’ production activities (Utoi-
kamanu, 2018). These technologies are critical for the achievement of 
the Sustainable Development Goals. The challenge here is twofold and 
pertains to firms’ ability to retool, reorient and adopt climate change 
mitigation strategies (Elahi et al., 2022) and to align activities with 
global sustainability standards (Mayers, Evans, & Foy, 2001; 
Koschatzky, 2008). The retooling, reorienting and alignment processes 
are expensive and require firms to build new skills, evaluate the 
appropriateness of new technologies on the market, select and absorb 
new technologies, and protect innovations in rapidly changing envi-
ronments (Phaal, Farrukh, & Probert, 2004). These changes define the 
challenges and opportunities regarding the current global business 
environment and compel firms’ managers to make hard decisions con-
cerning resource allocation to address the growing complexity (Phaal 
et al., 2004). 

Existing studies currently focus on particular aspects of firms’ 
transformation from a specific perspective, say technology acquisition 
from the resource-based view (Poon & MacPherson, 2005), the original 
equipment manufacturer (OEM) strategy from a global value chain 
perspective (Chen, Wei, & Hu, 2016) or technological and design ca-
pabilities from the capabilities and core competencies theory (Chen 
et al., 2016). Whilst understanding firms’ capabilities from a specific 
perspective has its strengths regarding depth, it ignores insights and 
deviations proffered by other perspectives. 

Currently, there is a lack of an integrated framework for under-
standing firms’ capabilities development. Regarding supply chain ca-
pabilities, Liu, Wei, Liang, Wang, and Wang (2021) noted the lack of a 
theoretical framework for the organizational efficiency of the smart lo-
gistics ecological chain. Concerning technological capabilities, there is a 
lack of sufficient studies on understanding the diffusion processes in 

technology adoption (Kumar, Krishnamoorthy, & Kamath, 2020). 
Technology adoption is a multi-stage and evolutionary process (Coccia 
& Watts, 2020). However, there is a lack of studies focused on under-
standing the multi-stage processes in technology adoption. In the field of 
Business Analytics (BA) Aboelmaged and Mouakket (2020) and Kumar 
et al. (2020) noted the dearth of process models. Also, regarding tech-
nological capabilities and the evolution of technologies, Coccia and 
Watts (2020) noted that little is known regarding, ‘how technologies 
interact, create and/or improve complex systems in which each 
component and system can continue to evolve in socio-ecological en-
vironments.’ Moreover, existing theoretical perspectives on technology 
diffusion and adoption and capabilities formation and development are 
fragmented (Frizzo-Barker, Chow-White, Mozafari, & Ha, 2016 cited in 
Kumar et al., 2020). Aboelmaged and Mouakket (2020) identified over 
20 models on technology transfer and adoption and assimilation with 
reference to big data analytics adoption (BDAD). They noted a lack of 
studies identifying the determinants of these models and how they are 
interrelated. Only a few studies (Aboelmaged & Mouakket, 2020; Kumar 
et al., 2020) have attempted a systematic synthesis of technology 
diffusion and adoption and capabilities formation and development 
models. Inan and Bititci (2015) have also noted little research 
attempting to understand the applicability of capability theories on 
micro-enterprises. Hence the need for an integrated framework capable 
of guiding the development of capabilities for both big and small busi-
nesses. This SLR seeks to understand firms’ capabilities development 
from different perspectives. The aim is to integrate multiple perspectives 
to develop a Customised Capabilities Framework to inform firms’ ca-
pabilities development. The review answers the question: How can firms 
build and develop their capabilities as the basis of their competitive 
competencies? 

2. Capabilities and core competencies 

Firms must build their capabilities to gain competitive advantages 
over other firms. Capabilities refer to the capacity to accomplish certain 
tasks and activities (Helfat, 2007). These capabilities are practised and 
honed over time based on learning and knowledge accumulation (Teece, 
2007). Capabilities allow firms to adapt to exploit changes in their 
business environments. They enable firms to absorb, generate or 
combine existing knowledge elements to embark on new processes to 
generate new products or take on new functions (Teece, 2007). The firm 
needs to assemble its resources, both tangible (e.g., land, machines, and 
capital) and intangible (e.g., reputation; brand equity; knowledge bases 
and networks), which are part of its capabilities to enhance these com-
petencies through technological, organisational and strategic innova-
tion (Helfat, 2007; Ceglinski, 2020; Mushangai, 2020). Helfat (2007) 
have argued that ‘‘creating, adapting to, and exploiting change is 
inherently entrepreneurial, for large and small, for old and new …. To 
survive and prosper under conditions of change, firms must develop the 
dynamic capabilities to create, extend, and modify how they make their 
living’’ (p.5). Firms must develop the capabilities to absorb new 
knowledge and technologies to innovate to create rents (Mushangai, 
2020). 

Teece, Pisano, and Shuen (1997) defined dynamic capabilities as the 
‘‘firm’s ability to integrate, build, and reconfigure its internal and 
external competencies to address rapidly changing environments.’’ The 
ability of a firm to employ or change its tangible and intangible re-
sources in opening strategic options is a critical capability to improve 
competitiveness (Helfat, 2007). Eisenhardt and Martin (2000) have 
taken dynamic capabilities to mean the ‘‘firm’s processes that use re-
sources … to match and … create market change’‘. The ability to change 
the market to respond to external pressures, resource allocation rou-
tines, product development routines, mergers and acquisition capabil-
ities, and knowledge transfer and replication routines are all aspects of 
dynamic capabilities. Zollo and Winter (2002) underlined organisa-
tional learning as a source of dynamic capabilities. This is made up of a 
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learned and stable pattern of collective action through which the orga-
nisation methodically generates and modifies its operating routines and 
procedures for improved efficiency and effectiveness (Zollo & Winter 
2002). Since capabilities involve collective action, they are partly social 
and interactive processes, implying social capacity. 

Lazonick (1991; 2022) noted that capabilities are part of an inno-
vative organisation. Innovative firms invest in ‘specialised research and 
development skills and facilities’ to generate technological capabilities 
(Lazonick, 1991). Innovative firms invest in ‘specialised marketing skills 
and facilities to determine the needs of buyers’ (Lazonick, 1991). To 
build organisational capabilities, innovative firms invest in ‘managerial 
skills and bureaucracy’. 

Managerial skills and bureaucracy are critical for planning and 
coordinating development; production; and marketing to develop the 
productive potential for shaping and controlling the economic envi-
ronment for the firm’s strategic success (Chandler, 1992; Lazonick, 
1991; Zang & Li, 2017). The development and utilisation of these pro-
ductive capabilities are the essences of the innovative enterprise (Laz-
onick, 2022). Dynamic capabilities can thus take several forms and 
different functions including marketing, product development, or pro-
cess development (Zang & Li, 2017). 

Chandler (1992) noted the success of managerial enterprises as based 
on a three-pronged set of investments in manufacturing, marketing, and 
management to exploit economies of scale, scope and speed (Chandler, 
1992). These investments enable a firm to set up an organisational 
structure composed of low, middle, and top managers to create, coor-
dinate and manage a firm’s production, marketing and distribution 
nationally and internationally and to plan and allocate resources for 
future activities (Chandler, 1992; Harris & Wood, 2020). Organisational 
capabilities empower firms to forcefully compete functionally and 
strategically through efficient production and distribution by intro-
ducing improved processes and products stemming from research and 
development (R&D) (Guo, Li, Zuo, & Chen, 2015; Chandler, 1992). 

Organisational capabilities generate sensing capabilities allowing 
firms effective marketing, product differentiation and access to sources 
of supply (Liu et al., 2021). The dominance of International Business 
Machines Corporation (IBM) was rooted in organisational and research 
capabilities. Massive investments by IBM in research and production, 
marketing and managerial capabilities leading to the introduction of 
System 360 in 1964 enabled its domination of the industry - producing 
hardware and software, computers, servers, storage systems and 
networking equipment (Chandler, 1992). R&D capabilities are vital but 
are linked to a firm’s organisational capabilities. R&D allows for creative 
destruction, and successful innovators punish firms whose technologies 
are superseded and become obsolete (Lipczynski, Wilson, & Goddard, 
2017). Mastery of new processes enables a firm to produce at a lower 
cost than its rivals (Lipczynski et al., 2017). This may enable a firm to 
capture the market by setting reduced prices its rivals are unable to 
match thereby creating economic rents. Successful innovators are thus 
rewarded with market power to become monopoly suppliers of new 
products. Nevertheless, a firm’s dominance is temporary and a firm must 
guard against complacency as other firms will strive to catch up through 
technological improvements, new sources of supply or new forms of 
organisation (Liu et al., 2021). Capabilities should thus be dynamic, 
practised, honed and upgraded according to market dynamics and 
changes in operational environments. 

Chandler (1992), Lazonick (2022), and Liu et al. (2021) acknowl-
edge the importance of exogenous factors in building the capabilities of 
firms. Chandler (1992) noted that multinational corporations (MNCs) 
build their capabilities by exploiting different knowledge types in 
different geographical markets. However, moving into international 
markets is based on organisational capabilities and accumulated 
competitive advantages cultivated in exploiting economies of scale. 
Lazonick (2022) recognizes the importance of the institutional infra-
structure and industrial contexts within which the firm operates. 
External dynamics partly convey the importance of institutions, how 

they facilitate or hinder innovation and industrial upgrading (Kim & 
Eom, 2019) and the formation of interactive capabilities regarding the 
diffusion and assimilation of technologies from outside sources. Coun-
tries still far from the technological frontier must build an institutional 
ensemble to facilitate innovation and industrial upgrading while 
encouraging their firms to link up and participate in supply and value 
chains to enable technology transfers (Gereffi, Humphrey, & Sturgeon, 
2005; Zhou, Gao, & Chimhowu, 2019a, 2019b). Dynamic capabilities 
are critical for they enable firms to sense opportunities and threats, seize 
opportunities and reconfigure per market dynamics (Teece, 2007). 
Research-intensive firms can expand and enter into markets related to 
their distinctive core production and research technologies. They do this 
by focusing on higher value-added fields and moving into new ones 
considering their capabilities (Chandler, 1992). 

2.1. Core competencies 

Prahalad and Hamel (1990) introduced the core competencies 
concept by which they meant ‘the collective learning in the organisation, 
especially how to coordinate diverse production skills and integrate 
multiple streams of technologies.’ Core competencies are a unique 
combination of technologies, knowledge, and skills of a company that 
cannot be easily imitated by other companies (Hoskisson, Hitt, & 
Ireland, 2008). They comprise the firm’s unique combination of tangible 
and intangible resources that make its activities more profitable. These 
resources may become core competencies or contribute to core compe-
tencies if they give a firm a comparative advantage over rivals and allow 
profitability (Harrison et al., 2008). Core competencies can only be such 
because they are difficult and costly to copy or imitate, hence their 
rarity. They differentiate a firm’s processes and products in a way that 
make them non-substitutable because of the competitive advantages 
accumulated vis-à-vis other firms. 

Cegliński (2020), noted a core competence meets all the character-
istics of a dynamic capability and vice versa. This means that the dif-
ferentiation between a dynamic capability and core competency is 
unclear. Cegliński (2020) argues that strategic intangible resources 
including capabilities and dynamic capabilities, determine the creation 
of core competencies. This is a view emanating from the resource-based 
theory. For resources to become core competencies they have to become 
the source of competitive advantages regarding their value, scarcity, 
complexity, invisibility, durability, and appropriability (Ceglinski, 
2020). Thus, the literature points to the difficulty of developing core 
competencies. 

3. Methods 

The review followed the guidelines for structured reviews provided 
by Kitchenham and Charters (2007). These guidelines cover three main 
stages which are: planning the review, running the review, and report-
ing the findings. Within these main stages, Chiang et al. (2021) identi-
fied five steps to be taken which are 1. Question formation, 2. Locating 
the studies. 3. Study selection and evaluation, 4. Analysis and synthesis 
and 5. Reporting and using the results. These stages and processes 
differentiate a Systematic Literature Review (SLR) from a Classical 
Literature Review (CLR). These stages require rigorous planning of the 
review, with each stage planned to the last detail. Every stage of the 
systematic review is clearly defined in detail beforehand. This makes all 
the stages of an SLR methodology transparent and reproducible. 
Reproducibility helps to establish a greater degree of confidence in the 
review. 

In locating the studies, SLRs employ strict inclusion and exclusion 
eligibility criteria clarifying the primary studies for the review. This 
study used the Scopus database to locate and select the relevant studies 
for the SLR. This search engine was used to search for indexed peer- 
reviewed articles relating to firms’ capabilities. Scopus was chosen 
because of its interdisciplinary citation focus and global coverage and 
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exposure to peer-reviewed articles when compared to other engines such 
as Web of Science and Google Scholar (Harzing & Alakangas, 2016). 
This helped in achieving a thorough search of all the available data on 
the topic, with the search criteria and keywords clearly specified and 
predefined. SLRs are exhaustive, considering every bit of evidence in 
synthesizing the outcome. The following keywords, capability, capa-
bilities, technology, innovation, and framework were employed to 
search for published peer-reviewed articles focusing on firms’ capabil-
ities development, innovation, and capability frameworks. 

The search aimed to obtain the maximum number of relevant articles 
that have the terms capability/capabilities, technology, innovation and 
framework in their titles, abstracts, or keywords. The first search 
employing the terms capability and capabilities produced 146 560 ar-
ticles. With the inclusion of the term technology (capability, capabil-
ities, technology) in the search string, the second search yielded 12 928 
articles. A third search with the addition of the term innovation to the 
search string (capability, capabilities, technology, innovation) reduced 
the number of articles to 1258. A further refinement of the search with 
the addition of the term framework (capability, capabilities, technology, 
innovation, framework) to obtain more focused articles to answer the 
research question yielded 62 articles. The exclusion of conference papers 
and non-English language papers resulted in 37 peer-reviewed articles 
which informed this SLR. 

The SLR processes are different from CLRs in that with CLRs the 
reviewer usually selects articles through keyword searches in the data-
base and manually determines the relevant papers (Qian, Liu, & Yang, 
2018 cited in Aboelmaged & Mouakket, 2020). This exposes the 
outcome to reviewers’ biases, selection and interpretation. CLRs lack 
thoroughness and fall short of revealing ‘hidden structures and proper-
ties of research domains.’ (Khan, 2013). SLR lessens the limits of CLRs 
such as the lack of thoroughness, through systematic processes and as-
sessments of literature in a transparent, reliable and replicable way that 
contributes to inheritable paradigms (Seuring & Gold, 2012 cited in 
Chiang et al., 2021). 

The strength of SLRs’ methodology does not mean that they are 
immune to errors. The reviews can be misleading if data is inappropri-
ately handled or biased as a result of selective appropriation of sources. 
Biased methodological errors may bring about misrepresentation of 
outcomes, hence the failure to objectively reflect and report on the 
subject matter. This study addressed this challenge by establishing a 
clear eligibility criterion which the reviewer adhered to. The Scopus 
database employed has an interdisciplinary and global coverage with 
wide ranging citations, latest peer-reviewed studies and sources (Harz-
ing & Alakangas, 2016). 

This study employed keyword analysis and thematic content analysis 
to make sense of the information from the reviewed articles/studies 
concerning firms’ capabilities development. In some cases, the objec-
tivity of SLRs is limited due to selective reporting. This happens when 
the reviewer only reports on outcomes that suits his/her interests, hence 
a biased and misleading interpretation of evidence outcomes on the 
subject matter. This study was careful to consider and synthesise all 
views from the reviewed articles concerning the subject matter. 

3.1. Keyword analysis 

Keywords are the ‘central poles’ of a research article (Su & Lee, 
2010). They reflect the subject matter of research articles (Uddin & 
Khan, 2016). Keywords epitomise authors’ thematic understanding of 
their work within their research field and enable the researchers to 
discover and research themes, interests, methodologies etc., (Uddin & 
Khan, 2016). This study collected keywords from the selected 37 articles 
and examined research topics and themes - emerging and those fading 
with time. 

3.2. Thematic content analysis 

This involves a thorough reading of the texts, noting down key ideas 
to become familiar with the content and subject area; identification of 
the recurring themes; rearrangement of data according to emerging 
themes and the mapping and interpretation of data. Thematic content 
analysis has been articulated by Braun and Clarke (2006). The final 
product of this paper is an exegetical analysis and alignment of themes 
emerging from both keywords and thematic content analysis. 

4. Findings and discussion 

The findings and discussion sections provide a summary of the 
studies and a synthesis of all the results. These are discussed under the 
following themes: Technological capabilities; Supply and value chain 
capabilities; Networking, Collaborative, Interactive, Coordinating and 
Alignment Capabilities; Organisational capabilities and lastly System 
capabilities and the proposed framework. 

4.1. Technological capabilities 

Technology is ‘the effective and efficient application of the accu-
mulated know-how, knowledge, skills, and expertise that will result in 
the input of value-added products, processes and services.’ (Du Pre, 
2010). A firm’s technological capabilities pertain to its ability to effec-
tively use technological knowledge (Kim, 1999). Organisational per-
formance and innovativeness are determined by the level of interaction 
between human capital and technology (Marchiori, Rodrigues, Popa-
diuk, & Mainardes, 2022). Several keywords highlighted in reviewed 
articles point to the centrality of technology and technological capa-
bilities in building a firm’s competitive competencies. Some of these 
keywords point to distinctive technologies and their functions, and 
others to processes in accessing technologies hence capacity building or 
enhancing processes. Among the identified keywords are technological 
capability (Zang & Li, 2017); technology adoption (Kumar et al., 2020); 
collaborative technologies (Schneckenberg, Truong, & Mazloomi, 
2015); technology transfer (Fu, Pietrobelli, & Soete, 2011); 
Technology-organisation-environment framework (TOE) (Kim, Hebeler, 
Yoon, & Davis, 2018), information communication technology (ICT) 
(Chiang et al., 2021), digitalization, digital transformation, industry 4.0 
(Annarelli, Battistella, Nonino, Parida, & Pessot, 2021); big data ana-
lytics (Aboelmaged & Mouakket, 2020); business analytics (Kumar et al., 
2020), Resource- Based View (RBV) (Poon & MacPherson, 2005) etc. 
These keywords denote the centrality of technology in firms’ 
transformation. 

Terms such as technology transfers and technology adoption point to 
the how part of building technological capabilities. Most firms are far 
from the technological frontier, lacking the ability to produce their 
technologies, hence the need to adopt technologies. Scholars have 
identified issues regarding perceived usefulness, perceived ease of use, 
organisational innovativeness and data capabilities as some of the fac-
tors affecting an organisation’s adoption of technology (Kim et al., 
2018). Moreover, because of ‘technological complexity’ and ‘techno-
logical dynamics’ it is impossible for firms to produce or have all the 
knowledge and technologies required to maintain their competitive 
competencies (Bergek, Jacobsson, Hekkert, & Smith, 2010). Techno-
logical complexity implies the impossibility of firms possessing inter-
nally all the knowledge required for innovation (Bergek, et al., 2010). 
Technological dynamics imply that knowledge is dynamic and always 
changing in complex ways that cannot be comprehended in all di-
mensions by a firm (Bergek, et al., 2010). The concepts of technology 
adoption and technology transfer speak of the need for market intelli-
gence regarding new technologies for adoption by firms to improve or 
maintain their core competencies. This calls for the need for firms and 
nations as systems to develop strategic intelligence infrastructure for 
discernment of technological interactions and opportunities, their 
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possible applications, and strategies for their actualisation. Firms have 
to develop the ability to evaluate and consider their core/host/general 
technologies with the capability to accommodate several other tech-
nologies and applications in the transformation of the firm’s functions, 
processes, and products. This will allow firms to comprehend, ‘how 
technologies interact, create and/or improve complex systems in which 
each component and system can continue to evolve in socio-ecological 
environments’ (Coccia & Watts, 2020). This understanding will enable 
firms to maximise technological benefits by developing the criterion for 
assessing and choosing core technologies with the capacity to accom-
modate other technologies in ways that allow technological co-evolution 
and systems transformation. 

4.1.1. The technological transformation of firms 
Zhou, Ping and Chimhowu (2019) noted that firm transformation 

occurs in three interrelated areas. These are: 1. technological capa-
bility/operation layer, 2) open innovation layer, and 3) actor-network 
layer. Transformation happens when a firm upgrades its operation 
mode and improves its skills in activities such as design, product 
development, branding and marketing (Kadarusman, 2010; Marchiori 
et al., 2022; Zang & Li, 2017). The stated activities are enhanced by 
technology applications and imply the importance of design, engineer-
ing, entrepreneurship and management (DEEM) skills. Chu (2009) noted 
the remarkable transformation of firms achieved by Chinese, South 
Korean, and Taiwanese firms based on building technological capabil-
ities (Zhou et al., 2019a, 2019b). In their transformation process, South 
Korean firms developed their technological capabilities (Zhou et al., 
2019a, 2019b). The Taiwanese firms transformed into Original Brand 
Manufacturers (OBM) based on creating the required capabilities (ibid). 
Zhou and Wu (2010a, 2010b) considered technological capability a 
critical element in product innovation. 

Transformation happens through innovation hinged on knowledge 
accumulation and capability-building processes (Teece, 2007). Capa-
bilities are an intangible asset in product development, a critical source 
of a firm’s competitive advantages. Miao, Song, Lee, and Jin (2018) 
emphasised the firms’ endogenous dynamics as critical in knowledge 
accumulation and capability-building processes. This is a case of closed 
innovation emphasising a firm’s internal rather than external resources 
in capabilities development. Miao et al. (2018) East Asian firm-level 
studies specifically focused on firms’ strategic choices in understand-
ing technological capabilities. 

However, Zhou et al. (2019a, 2019b) noted the importance of an 
integrated approach including exogenous factors on firms’ technological 
capabilities. In their study of Rural Enterprises in China, they combined 
the capabilities view (Teece et al., 1997) and the actor-network theory to 
demonstrate the possibility by latecomers to leverage ICTs to transform 
and catch up through indigenous efforts in global value chains. ICTs 
enabled these enterprises to form supportive actor networks to leverage 
open innovation (Kim & Eom, 2019). Bergek et al. (2010), encourage 
firms to stay competitive by taking advantage of external opportunities 
to interact with foreign firms and learn towards knowledge frontiers, 
especially product knowledge and production skills. Technology 
assimilation goes with skills development hence the importance of na-
tional skills systems and systems of innovation to spur the innovative 
capabilities of firms (Borsi, 2021; Flores-Amador, 2014). 

Chen et al. (2016) employed dynamic capabilities and global value 
chain perspectives focusing on technological and design capabilities to 
comprehend OEM survival strategies in global value chains. The local-
isation of knowledge learnt from global firms by local firms participating 
in global value chains leads to the development of indigenous firms’ 
capabilities (Chew, Watanabe, & Tou, 2011). Eng and Spickett-Jones 
(2009) highlight cases of transformation from OEM to Original Design 
Manufacturers (ODM) and then to OBM with a competitive advantage 
based on product design, proprietary technology and brand equity 
(Zhou et al., 2019a, 2019b). 

To improve the rate of returns in global value chains, firms in 

developing countries have to acquire design and branding capabilities 
(Zhou et al., 2019a, 2019b). The Resource- Based View (RBV) seeks to 
understand organisations’ transformation based on asset accumulation. 
Thus, Poon and MacPherson (2005) employed the RBV to understand 
the role of technology acquisition in the transformation of Korean and 
Taiwanese firms in the USA. The need to acquire relevant technologies 
compels firms to build interactive capabilities as the basis for effective 
and profitable interaction with external players. Approaches stressing 
the role of exogenous factors acknowledge the importance of in-
teractions to realise technological capabilities. Accordingly, Bergek 
et al. (2010), noted that technological knowledge is generated by 
interactive learning, and it takes the form of ‘distributed’ knowledge 
bases among different types of economic agents who must interact if it is 
to be applied. The interactive nature of technological knowledge means 
that firms have to build networking, collaborative, interactive, coordi-
nating and alignment capabilities. This requires social skills which 
enable individuals to form linkages, work in a team and “induce coop-
eration among actors in an organisation or any other field” (Fligstein & 
McAdam, 2012). Developing interactive capabilities is critical as firms 
with higher levels of digital technology implementation can introduce 
more radical product innovations which yield higher returns (Blichfeldt 
& Faullant, 2021). 

Technology adoption is a complex process that goes through various 
stages such as evaluation, adoption and assimilation (Kumar et al., 
2020). Despite the importance of technologies such as Big Data (BD) and 
Business Analytics (BA) in understanding customer insights, improving 
decision-making, and automating business processes, improving 
customer experience, customising products, in transforming a business’ 
analytical capabilities into a strategic position to enhance a firm’s per-
formance and develop a competitive advantage, many firms fail to apply 
or to derive benefits from BA and BD (Annarelli et al., 2021; Aboelmaged 
& Mouakket, 2020; Kumar et al., 2020). Firms fail to benefit from BA 
and BD mainly because of the lack of analytical skills by domain em-
ployees and the lack of domain knowledge among analytics pro-
fessionals (Kim, et al., 2018). Bose (2009) identified organisational 
support, implementation of advanced analytics, regulatory environment 
and data privacy, technology skill gaps, and data availability as signif-
icant challenges in BA adoption (Kumar et al., 2020). However, current 
theoretical perspectives on BA adoption are still fragmented and there 
are only a few studies focused on comprehending diffusion processes 
(Aboelmaged & Mouakket, 2020; Atuahene, Kanjanabootra, & Gajen-
dran, 2018). Scholars have noted the absence of studies explaining 
interactional relationships and the various stages of BA using different 
theoretical lenses (Kumar et al., 2020; Atuahene et al., 2018). Regarding 
sustainability capabilities, firms are concerned about technology appli-
cations to reduce wastage and improve supply chain efficiency and 
effectiveness by building smart logistics ecological chains (Liu et al., 
2021). Sustainability capabilities concerning eco-innovation are a crit-
ical intangible resource enabling businesses to meet clients’ expecta-
tions and maintain competitive advantages and business sustainability 
(Fernando, Jabbour, & Wah, 2019). 

4.2. Supply chain (SC) capabilities 

Supply chain management has become a critical source of value for 
many firms. Supply chains comprise suppliers, manufacturers, distrib-
utors and customers and the linkages and connexions between them (Liu 
et al., 2021). This network also includes the suppliers of complementary 
products/services, competitors, universities, research institutions, in-
dustry associations, regulatory agencies and government agencies (Liu 
et al., 2021). 

Sustainable supply chain capabilities are based on a collaborative 
division of labour with network actors taking specialised responsibilities 
and creating value to achieve network goals (Chiang et al., 2021). Ste-
vens and Johnson (2016) regards integration and collaboration as the 
key constructs concerning the supply chain capability (Chiang et al., 
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2021). The coordination and management of supply chain logistics and 
information flows integrate the supply chain (Barut, Faisst, & Kanet, 
2002 cited in Liu et al., 2021). The keywords: risk management, 
buyer-supplier relationship (Afraz, Bhatti, Ferraris, & Couturier, 2021) 
sustainable supply chain management (SSCM) and supply chain inte-
gration (Chiang et al., 2021) and organisational efficiency (Schnecken-
berg & Hamid 2015) speak to processes of chain integration for greater 
efficiency and effectiveness. These terms and concepts imply the need 
for networking, cooperation and collaboration. Supply chain integration 
encompasses the alignment, linkage and coordination of information 
flow, organisational knowledge, employee capability, business pro-
cesses, and strategies across all points of the SC (Afraz et al., 2021; 
Stevens & Johnson, 2016 in Chiang et al., 2021). Integration improves 
collaboration between companies in a network and reduces environ-
mental uncertainties (Lin, 2014 cited in Cassia et al., 2020). This inte-
gration accelerates efficient and effective flows of finance, products, 
information, and knowledge to meet customer requirements (Afraz 
et al., 2021). A good supply chain is thus hinged on interactive capa-
bilities for cooperative relationships. 

However, supply chain actors have to cultivate mutual trust and 
commitment with suppliers. Mutual trust tightens network actors’ re-
lationships which reduces information asymmetries, enabling the 
sharing of cost-reducing information (Chiang et al., 2021; Afraz et al., 
2021). The inclusion of sectoral intermediaries such as research in-
stitutions and industry associations points to the importance of knowl-
edge generation and university-industry interactions in addressing 
specific industrial issues. Further, government agencies and regulatory 
agencies spur supply chain innovations by monitoring, and enforcing 
institutions and standards to ensure compliance (Moon & Lee, 2023). 
The existence of various network players points to interactive capabil-
ities as the basis for supply chain management capabilities. Interactive 
capabilities imply the capacity to form effective linkages with other 
organisations and use existing competencies to learn through interaction 
(von Tunzelmann & Wang, 2003). 

Further, keywords like sustainable supply chain management 
(SSCM) (Chiang et al., 2021), supply chain innovation, and competitive 
advantage (Afraz, et al., 2021) point to the need for supply chains to 
address sustainability concerns concerning the carbon footprint through 
reverse logistics. Since production standards now consider sustainability 
issues, the legitimacy of firms’ activities is partly linked to reducing the 
environmental impact of their production activities through lessening 
the demand for materials by recycling materials (Adhikari & Momaya, 
2021; Zoo, de Vries, & Lee, 2017). This requires firms to develop 
adaptive and sensing capabilities. Because of adaptive and sensing ca-
pabilities, LG Electronics complies with international regulations on 
hazardous substances including the Restriction of Hazardous Substances 
(RoHS) and Registration, Evaluation, Authorisation and Restriction of 
Chemicals (REACH) (Moon & Lee, 2023). LGE has operated a supply 
chain green management program, Green Program Plus, to monitor 
hazardous substances in their supply chain (Moon & Lee, 2023). Chiang 
et al. (2021) realised the importance of reverse logistics to reduce 
environmental impact by using the residual value of consumed products. 
Paula, Campos, Pagani, Guarnieri, and Kaviani (2019) suggested that 
reverse logistics should be considered throughout the product lifecycle 
to minimise the environmental impact of product design, storage, de-
livery and recycling (Chiang et al., 2021). Sustainability capabilities are 
a competitive asset especially now that customers consider sustainabil-
ity issues particularly the chain of custody in their consumption activ-
ities (Adhikari & Momaya, 2021). Social and environmental issues have 
thus become important antecedents for product innovation (Munoz--
Pascual, Curado & Galende, 2019). 

Further, keywords like a smart-logistics ecological chain, techno-
logical innovation capability (Schneckenberg & Hamid 2015), and 
supply chain innovation (Afraz et al., 2021) point to technological ap-
plications as critical in building supply chain capabilities. It is the 
application of smart technologies that differentiate smart logistics 

ecological chains from traditional supply chains. Interactive capabilities 
including networking, coordination, integration etc., constitute an 
ensemble of capabilities required in building smart-logistics ecological 
chains. Smart logistics differ from traditional supply chains because they 
rely on a variety of technologies for rapid, efficient and accurate re-
sponses to the changing customers’ needs (Liu et al., 2021). Innovative 
technologies such as human machines, cloud computing and the 
internet, interconnect the elements of an ecological supply chain (Liu 
et al., 2021). Moreover, the service capability of smart logistics 
ecological chains is different from that of traditional transportation and 
warehousing. Smart logistics ecological chains depend on big data and 
innovative technologies to provide customers with complex and more 
integrated types of services. These capabilities are built and honed by 
responding proficiently to internal and external environments. The 
internet has also enabled e-commerce and online shopping (Zang & Li, 
2017). There is room for improving e-supply chain innovations to enable 
fast service and efficient management of multiple channels to satisfy 
online shopping (Daugherty, Bolumole, & Grawe, 2019 cited in Chiang 
et al., 2021). 

4.3. Networking, collaborative, interactive, coordinating and alignment 
capabilities 

Integration is critical for national economic development. The inte-
gration of an industrial system or a skills system facilitates interaction 
between the components of a system of innovation as the basis for 
collaboration, partnerships, and networks, enabling the sharing of 
knowledge and the application of technologies. Integrative interactions 
are hinged on the recognition that learning within individual firms and a 
network of firms alongside other organisations comprises the new basis 
for competitiveness and growth in the global economy (Bergek et al., 
2010; Schneckenberg et al., 2015). Collaborating with other firms and 
actors in networks aids learning (Colli, Stingl, & Waehrens, 2022). The 
lack of integration in a sector hinders collaboration in learning, hence 
the diffusion of knowledge and technologies. Without considering fac-
tors that affect the organisational efficiency of the system for efficient 
and low-cost logistics services, constructing a smart logistics ecological 
chain is impossible (Liu et al., 2021). Innovative and integrative tech-
nologies facilitate interactions among stakeholders in smart logistics 
supply chains (Annarelli et al., 2021; Atuahene et al., 2018). 

Regarding knowledge generation and transfers, MacLaughlin and 
Scott (2010) noted the importance of learning by interacting and shared 
learning processes among stakeholders, manufacturers, industry asso-
ciations, universities, and users. This kind of cooperation is based on 
dissimilar resource advantages and interests of diverse subjects (Mat-
sumae & Nagai, 2017 cited in Hong and Lin (2022). It enables the 
pooling of resources and reduces information asymmetries, market 
distortions and transaction costs hence collective organisational and 
network efficiency (Mushangai, 2020). In the triple helix of industry, 
academia and government, universities provide rich R&D resources, 
equipment and talent and facilitate firms’ access to university research 
and discoveries (Mushangai, 2020). By cooperating with the industry, 
universities secure funding for graduate students, lab equipment and 
insights regarding the implications of their research. This cooperative 
model can increase the innovation levels and competitive advantages of 
enterprises. In China, the turnover of granted patents and technology 
contracts increased by 31.9 and 35.32 times from 2001 to 2020 
respectively because of the entrenchment of collaborative relationships 
(Scandura, 2016 cited in Hong & Lin, 2022). These collaborative in-
dustrial capabilities promote national and regional innovation and the 
reform of national systems of innovation. 

Within the integrative learning framework, MacLaughlin and Scott 
(2010) noted how skills and efficiencies are gained over time in 
manufacturing through a combination of practical experience and trial 
and error (i.e., learning by doing groups). This is a reference to the 
importance of tacit knowledge which is sticky and cannot be transferred 
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in the same way as codified knowledge from colleges and universities. 
Innovation in a firm is mainly a result of incremental processes and 
product innovation hinged on the doing, using and interacting (DUI) 
mode of innovation (Jensen, Johnson, Lorenz, & Lundvall, 2007). At an 
industrial level, this can be promoted through industrial clusters. Clus-
ters as localised innovation networks allow for interactive learning to 
take place (Liu et al., 2021). Proximity in clusters enables firms to learn 
from each other through observation, comparing and imitation. In their 
investigation of how SMEs in one of the poorest regions in eastern China 
entered a competitive market, Huang, Zhang, and Zhu (2008) noted 
clustering was critical in deepening the division of labour in the pro-
duction process and made it possible for SMEs to enter the industry by 
focusing on a narrowly defined stage of production (Zhou et al., 2019a, 
2019b). 

Zhou et al. (2019a, 2019b) study of firms’ transformation in China 
indicates the criticality of networking, collaboration and interactive 
capabilities for firms to acquire the knowledge, skills and technologies 
required for upgrading. The usual upgrading route is from the Original 
Equipment Manufacturer to Original Design Manufacturer and then 
Original Brand Manufacturer (Mitsuhashi, 2006). OEM firms produce 
products under another firm’s brand name. ODMs operate like OEMs but 
also design their clients’ products. An OBM produces and sells products 
with its brand (Mitsuhashi, 2006). Because of networking capabilities, 
firms in Hong Kong were able to optimise the value-creation process and 
increase profit levels by investing in manufacturers run by their relatives 
in mainland China (Zhou et al., 2019a, 2019b). This enabled them to 
build research and development capabilities. Joint ventures with Chi-
nese firms enabled Hong Kong firms to acquire capabilities to transform 
from OEMs to OBMs. 

Singaporean firms transformed from OEMs to OBMs by relying on 
foreign direct investments (Brown, 1998 cited in Zhou et al., 2019a, 
2019b). Also in China, the liberal economic reforms starting in the 1980s 
opened Chinese firms’ access to foreign markets, capital, and technol-
ogies (Gao & Yu, 2010 cited in Zhou et al., 2019a, 2019b). Chinese OEM 
firms’ networks grew as MNCs relied on them to access the Chinese 
market. In these interactive processes, the Chinese firms acquired ca-
pabilities that empowered them to burst out of the low-end OEM 
cul-de-sacs. For instance, Lenovo merged with IBM’s personal computers 
division and acquired design capabilities (Luo & Chang, 2011 cited in 
Zhou et al., 2019a, 2019b). Konka, which started as an OEM contractor, 
successfully upgraded its capabilities to produce branded products for 
the Chinese domestic market. Konka grew to become a major player in 
consumer electronics (Lee, Jee, & Eun, 2011 cited in Zhou et al., 2019a, 
2019b). 

In Guangdong near Hong Kong and Fuji near Taiwan, China’s liberal 
reforms attracted foreign investments (Berger & Lester, 1997). The re-
forms enabled the provinces to develop close relations with overseas 
markets and attract foreign investments (Zhou et al., 2019a, 2019b). 
These interactive processes permitted local firms to participate in global 
value chains and to be subjected to rigorous international standards 
concerning scale, scope, speed and sustainability economies. OEMs up-
grade and transform to ODM and OBM and catch up in global value 
chains by acquiring key product knowledge and production skills from 
firms in/from knowledge-rich countries (Mitsuhashi, 2006). 

Knowledge acquisition, transfers and profiting from external 
knowledge and innovations are critical activities capacitating firms’ 
decision-making processes to sustain competitive advantages in rapidly 
changing markets. These interactions improve an enterprise’s Absorp-
tive Capacity (AC) to detect new knowledge, identify its value and use it 
at all levels (Aboelmaged & Mouakket, 2020). AC is a dynamic capa-
bility vital in identifying and evaluating the potential value of external 
knowledge and its assimilation as a firm’s asset (Zahra & George, 2002). 
Interactions with external actors compel local firms to develop sensing, 
seizing and reconfiguring capacities by coordinating internal resources 
and aligning with external resources to adapt new modes of operation 
(OEM to OBM). According to Teece (2007), sensing opportunities, 

seizing opportunities, and the reconfiguration and recombination of 
competitive assets are firm-level capacities that combine to form dy-
namic capabilities which sustain superior performance in rapidly 
changing environments (Schneckenberg et al., 2015). 

Interactive collaborative relationships in networks with external 
stakeholders and competitors are an essential dynamic capability for 
open innovation (Liu et al., 2021; Cassia et al., 2020). Open innovation 
relies on interactive collaborative relationships which expose partici-
pating firms to external knowledge, innovation and drivers of change 
(Cassia, et al., 2020; Teece, 2007). Open innovation is critical in building 
the capabilities of firms with limited resources. It reduces the money and 
time spent on R&D processes by leveraging the knowledge, creative 
potential and workforce of external actors (Newton et al., 2010 in Keinz 
& Marhold, 2021). However, open innovation requires firms to under-
stand absorptive capacity. This dynamic capability is generated by the 
managerial and knowledge-based routines in a firm (Lichtenthaler & 
Lichtenthaler, 2009 cited in Schneckenberg et al., 2015). It is a capa-
bility required even in intra-firm knowledge transfers concerning the 
interactive and absorptive capacity of a firm’s subunits (Aboelmaged & 
Mouakket, 2020). 

Nonetheless, challenges exist in networks and hinder open innova-
tion, particularly for start-ups. Most start-ups begin from a position of 
sufferance and asymmetrical power dynamics in networks of collabo-
rators inhibit upgrading by small enterprises (Mitsuhashi, 2006). 
Disadvantaged firms confront challenges related to the lack of resources, 
risk of technology misappropriation, lack of credibility and market 
reputation when adopting open innovation practices. These challenges 
can be addressed partly by building strong national systems of innova-
tion that enforce standards and support SMEs’ skills acquisition to 
improve their ability to evaluate, adopt and assimilate technologies (Zoo 
et al., 2017; Goedhuys & Srholec, 2015). This would enhance SMEs’ 
organisational capabilities. 

4.4. Organisational capabilities 

According to Porter (1981), organisational resources critical in the 
implementation of strategies constitute the axioms of a firm’s strength 
(Kumar et al., 2020). Organisational resources and capabilities are 
mainly a result of learning and knowledge accumulation (Teece et al., 
2000). Since the 1990s the dynamics of firms’ competition have radi-
cally been changed by globalisation and the rise of the knowledge 
economy. The knowledge economy is focused on scientific knowledge as 
the primary source of value creation (Kahin & Foray, 2006). Globali-
sation and the growth in knowledge generation, dissemination and 
application since the 1990s as facilitated by ICTs increased the speed of 
corporate innovations and accelerated product life cycles to meet 
ever-changing customer partialities thereby impacting firms’ diversifi-
cation strategies (Kahin & Foray, 2006). 

Innovation capabilities are largely founded upon the creation and 
combination of knowledge (Schneckenberg et al., 2015) and MNCs are 
able to tap into and combine knowledge from various sources across the 
globe. Innovative organisations are more dependent on high-level sci-
entific and technological knowledge whose sources are geographically 
dispersed across the globe (Chandler, 1992; Teece, 2000). Competitive 
advantages in dynamic environments require organisations to 
constantly apply their stocks of integrated knowledge to keep ahead of 
other firms. Successful knowledge management and organisational 
learning practices are therefore vital for efficient corporate innovation 
performance enabling a firm to leverage successful new products and 
service offerings in the markets (Schneckenberg, Truong & Mazloomi, 
2015). Concerning knowledge as the basis of innovative capabilities, 
firms have to develop intra-firm interactive capabilities embedded in 
individuals, teams or business units to enable knowledge flows through 
the entire organisation (Begerk et al., 2010; Goedhuys & Srholec, 2015; 
Marchiori et al., 2022). These flows foster organisational learning and 
integration and enhance the organisation’s absorptive capacity to adapt 
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to changing environments. Effective organisational management facili-
tates knowledge sharing among employees as individuals and in busi-
ness units. 

Knowledge sharing in an organisation especially MNCs is made 
difficult by the geographical dispersion of business units (Schnecken-
berg et al., 2015). This challenge makes it difficult to achieve the top 
management’s vision of a knowledge-sharing culture in an organisation. 
The knowledge management and sharing processes of an organisation 
are embedded in organisational and managerial structures, systems, 
processes and procedures which constitute the micro-foundations of a 
firm’s capabilities (Teece et al., 1997). Innovation largely results from 
interaction and interdependencies between micro-foundations 
(Schneckenberg et al., 2015). Scholars are thus investing in locating 
and understanding the origins, creation and development, and repro-
duction and management of collective constructs such as routines and 
capabilities as sources of dynamic capabilities (Schneckenberg et al., 
2015). The Knowledge-Based-View (Teece, 2000) regards the main 
purpose of the firm as coordinating and combining knowledge. 

The interest in understanding the link between knowledge and firms’ 
organisational capabilities has led to three main streams of literature. 
These are 1. Organisational Learning Literature (OGL) 2. Knowledge 
Management Literature (KML), and 3. Literature integrating OGL and 
KML. These 3 strands are discussed below. 

4.4.1. Organisational Learning Literature 
Organisational learning approaches are interested in how firms 

create, retain, and transfer knowledge. Knowledge is a result of indi-
vidual learning and is embedded in individuals but also stored in several 
repositories. Since individuals are the primary source of knowledge, the 
challenge for an organisation concerns the transfer of the individual’s 
knowledge to the organisation (Argote & Ingram, 2000 cited in 
Schneckenberg et al., 2015). 

OGL regards learning as critical for organisations to transform and 
adjust their knowledge and processes for functional, process or product 
innovations. Through interactions, the newly acquired knowledge is 
integrated into the firm’s organisational culture and network, and stored 
in organisational processes and technologies (Schneckenberg et al., 
2015). This strand identifies the stickiness of knowledge (especially tacit 
knowledge); the embeddedness of knowledge in individuals and busi-
ness units; the lack of prior learning in receiver units; and the lack of 
motivation on the transferring part as the main challenges regarding 
knowledge flows. OGL lacks explanatory power regarding the conditions 
and contexts allowing for efficient knowledge creation, sharing, and 
application (Schneckenberg et al., 2015). 

4.4.2. Knowledge Management Literature 
Regarding knowledge as a corporate resource, KML enquires into 

contexts and conditions, allowing for the combination, recombination 
and coordination of knowledge assets for efficient application (Grant, 
1996). KML is mainly concerned with organisational knowledge reten-
tion and preventing organisational loss of memory. The literature ar-
ticulates how to renew and upgrade individual and team memory 
(Schneckenberg et al., 2015). KML is technology-oriented, focusing on 
developing technological systems for storing, exchanging and retrieving 
an organisation’s information and knowledge. (Schneckenberg et al., 
2015). 

KML’s technological orientation is two pronged, that is a focus on 
integrative technologies and on interactive technologies. Integrative 
technological solutions are systems that enable the storage and retrieval 
of information and knowledge. These systems facilitate management 
strategies by enabling the accessibility of previous lessons and best 
practices to all in the organisation (Schneckenberg et al., 2015). The 
interactive aspects of KML focus on applications which enable the users 
to network, interact, exchange and collaborate in knowledge manage-
ment platforms (Schneckenberg et al., 2015). The emphasis is on 
knowledge sharing and integration, hence the need for collaboration 

within and across organisational boundaries in ‘communities of prac-
tice’ (Brown & Duguid, 2001; Wenger & Snyder, 2000) in addressing 
issues of common interest. Interactive technologies are transforming 
firms and communities of practice enabling stakeholders to interact and 
share irrespective of geographic dispersion. In these interactive pro-
cesses, inimitable tacit capabilities and competencies are built and 
developed, enabling firms to operate in newly diversified fields of the 
economy. 

Integrative and interactive technologies are aspects of innovative 
capabilities which enable a firm to absorb new products, employ new 
technologies, and to configure and reconfigure organisational resources 
regarding market conditions (Lin, 2014 in Cassia et al., 2020). Their 
interaction with human resources forms the basis of the socio-technical 
approaches to innovation. KML has contributed to designing and 
implementing systems for the storage, easy retrieval, and sharing of 
knowledge and information in organisations. KML does not extend to 
consider the micro foundations of capabilities such as organisational 
routines. 

The limitations of OGL and KML have led to a strand of literature 
focusing on the micro-foundations of firms’ dynamic capabilities. This 
literature combines tenets from OGL and KML to explain the develop-
ment of strategic routines and capabilities enabling rapid responses by 
firms to maintain competitive advantages in changing environments 
(Schneckenberg et al., 2015). But why routines? 

Routines are a crucial collective organisational stratagem to develop 
cognition (Amin & Cohendet, 2000). Routines enable firms to reproduce 
action sequences stored in localised or distributed forms. They are an 
aspect of organisational memory embodying successful solutions to past 
problems (Aboelmageda & Mouakket, 2020). The solutions constitute an 
asset to be retrieved and implemented whenever the organisation is 
confronted by a similar problem. Routines are however contextually tied 
and difficult to transfer. They can only be retrieved for collective action 
in particular contexts (Amin & Cohendet, 2000). 

Although managerial and knowledge-based routines are considered 
the process elements of absorptive capacity as a dynamic capability 
(Teece, 2007), when institutionalised are difficult to change and can 
become the source of organisational apathy or lock-ins. Nevertheless, 
routines can be changed through experimentation and learning because 
learning changes and modifies knowledge (Amin & Cohendet, 2000). 
This is a requirement for continuous learning within a firm to develop 
new skills to explore and exploit knowledge and opportunities for the 
benefit of the organisational learning environment. Interactions be-
tween and within firms involve the exchange of knowledge, skills and 
experiences of their employees, critical in strengthening firms’ routines 
(Cassia et al., 2020). Learning creates a dynamic allowing firm to 
develop sensing capabilities to identify threats and opportunities and 
seize opportunities and reconfigure their resources in responding to 
emergencies in the operational environment. This is critical because in a 
globalised economy, the greatest value added in production is increas-
ingly a result of scientific knowledge application and the ability to 
absorb new technologies and work organisational techniques, to intro-
duce new functions, processes and products (Chiang et al., 2021; Bergek 
et al., 2010). 

4.5. Systems’ capabilities 

Strong systems of innovation are critical for national economic 
development. Systems of innovation are made up of skills and 
knowledge-producing organisations (theory), institutions (policy) and 
firms (practice). The focus is on integration, coordination and interac-
tion of people in the organs forming these three components in skills 
production, knowledge generation, transfer and application to improve 
organisational productivity in building national economies. Skills and 
education systems are at the centre of systems of innovation. Education 
is the foundation of social capabilities (Abramovitz, 1986 cited in 
Goedhuys & Srholec, 2015). Skills systems generate the requisite skills 
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required by firms to spur their innovation activities. The availability of 
research infrastructure like universities, universities of technology, 
TVET colleges, R&D labs and a pool of researchers in the labour force, 
reduces costs and uncertainties associated with firms’ innovative ac-
tivities (Goedhuys & Srholec, 2015). The quality of national research 
institutions is therefore critical in the development of local firms’ ca-
pabilities (Zhou et al., 2019a, 2019b; Fu et al., 2011). Strengthening 
systems of innovation can narrow the productivity gap between do-
mestic and foreign firms as local firms’ absorptive capabilities depend 
on enabling domestic technological infrastructure (Goedhuys & Srholec, 
2015). Systems’ capabilities are also crucial for technology foresight in 
an economic system (Hassanzadeh, Namdarian, Majidpour, & Elahi, 
2015). This is critical in discerning technological trends. 

4.5.1. Institutions 
Institutions are critical for economic activities because ‘governance 

matters’ (Kaufmann, Kraay, & Mastruzzi, 2009). Institutions are defined 
as the laws, regulations, and other cognitive, cultural, or socio-structural 
constraints in the context of the government and constraints regarding 
individuals or organisation’s economic activities (Lassinanttil, Berg-
vall-Kåreborn, & Ståhlbröst, 2014 cited in Kim and Eom, 2018). The 
quality of governance regarding effectiveness, voice, and accountability; 
political stability and peace; regulatory quality; rule of law; and control 
of corruption, all affect business environments and firms’ decisions 
(Goedhuys & Srholec, 2015). Governments are critical in formulating 
and enforcing regulations, production standards, arbitration and the 
resolution of disputes within an economic system. Institutions guide 
firms’ economic activities. For example, IRP institutions guide the 
sharing of intellectual property between partners in collaborative 
research activities. 

Standards institutions may compel firms to upgrade their production 
activities to ensure compliance. Institutions influence firms’ operational 
environments and moderate technological innovations in ways that 
reduce moral hazards by compelling firms to be ethical. For example, 
institutions governing genetically modified organisms or the handling of 
nuclear substances compel firms to regard environmental laws. A 
disregard for institutions and ethics may result in organisations getting 
banned or losing licences to operate. Organisational actors comply with 
institutions to acquire legitimacy in their fields (Kim & Eom, 2019; Zoo 
et al., 2017). Interaction between the regulators and firms increases 
firms’ legitimacy, risk management capabilities, and knowledge of 
regulatory frameworks (Alaassar, Mention, & Aas, 2020). Limited in-
teractions negatively affect both the regulators and the regulated due to 
lowered trust and discrepancies in underlying goals and expectations 
(Alaassar et al., 2020). Thus, a firm’s innovation activities cannot be 
purely understood in terms of independent decision-making at the firm 
level (as implied by Miao et al., 2018) as the firm’s options are deter-
mined by environmental factors and collaborative patterns, regulatory 
systems and customary practices that influence how innovations occur 
(Bergek et al., 2010). Institutions compel firms to build and develop 
compliance capabilities to legitimise their activities. 

4.5.2. Interactions 
The strength of the systems of innovation approach is hinged on 

interactions in knowledge generation, technology transfers and appli-
cation (Flores-Amador, 2014; Flores et al. (2008), Fu et al., 2011). Na-
tional systems of innovation encourage interactions between the 
government, firms and skills organisations in addressing the skills and 
technological needs of firms (Goedhuys & Srholec, 2015). The Triple 
Helix concept denotes interactions between the government, industry, 
and knowledge and skills organisations, interactions critical in building 
the capabilities of organisations (Borsi, 2021). Interactions and human 
relationships are the glue, holding together the economic system. Bro-
kers and technology transfer intermediaries (TTI) facilitate interactive 
relationships by scouting for relevant technologies nationally and 
internationally, facilitating networks, partnerships, collaboration and 

deal-making and technology transfers (Palaco, Kim, Park, & Rho, 2022). 
Their role in a system of innovation is critical in assisting organisations 
to identify, select, acquire and exploit relevant technologies. Effective 
national systems facilitate interactions with the international commu-
nity, allowing local firms and organisations to tap into international 
knowledge and technology (Zhou et al., 2019a, 2019b; Gachino, 2010). 

The emphasis on interactions is hinged on the emerging under-
standing that firms do not innovate in isolation but interact with other 
organisations in the system at regional, sectoral, national, and supra-
national levels. Thus, innovation can no longer be the privilege of a 
mastermind discoverer operating alone in isolation but a multi-actor 
activity in a system of innovation. Interactions and networks are the 
reasoning behind industrial clusters such as industrial parks, processing 
zones etc. The interactive dynamics of firms’ capabilities formation call 
for an encompassing interactive capabilities framework. Below is a type 
of such framework. 

5. The proposed model framework 

A deduced framework in Fig. 1 acknowledges interactions at all 
levels - the macro, mezzo and micro firm-level in understanding the 
firms’ capabilities development and the importance of feedback loops in 
generating knowledge. The macro-supranational level is critical in un-
derstanding international trends and drivers of change, the role of FDI 
and MNCs in knowledge and technology diffusion, and international 
standards monitored and enforced by global organisations (Zoo et al., 
2017). Local firms have to interact with global players in international 
networks like global value chains to acquire knowledge and technolo-
gies to meet global production standards (Adhikari & Momaya, 2021; 
Zoo et al., 2017). The mezzo national environment is critical regarding 
investments in R&D and skills development, infrastructure develop-
ment, standards, ethics and institutions, and establishing intermediaries, 
networks, and industrial clusters to encourage learning and capability 
building. 

The national system is also important in creating a business envi-
ronment that attracts foreign investments and in promoting sustainable 
development (e.g., through fighting corruption; violence etc.). Firm- 
level dynamics (interactive capabilities - internal and external 
learning, integrative and coordination capabilities; absorptive capabil-
ities; adaptive capabilities; innovative capabilities; compliance capa-
bilities) are still critical and firms have to invest in organisational 
learning, and knowledge management to build their absorptive capa-
bilities, interactive capabilities, integrative capabilities and innovative 
capabilities. 

6. Conclusion 

This paper reviewed the literature on firms’ capabilities, identifying 
several capabilities and answering the question: How can firms build 
and develop their capabilities as the basis of their competitive compe-
tencies? It discussed many capabilities of firms and the processes by 
which they are developed such as interaction in local and global net-
works and value chains, mergers and acquisitions, skills development 
within the national skills systems, and FDI. The paper considers both 
factors endogenous and exogenous to the firm as critical in capabilities 
building and development. 

The paper took note of the frameworks that are currently employed 
in understanding and developing firms’ capabilities. Among these are 
the actor-network theory, the dynamic capabilities framework, the 
diffusion of innovation theory, the Resource-Based View and the 
Technology-Organisation-Environment Framework. These frameworks 
are critical but limited to specific views regarding firms’ capabilities 
formation. This paper was generative and produced a prototype of firms’ 
capabilities framework which seeks to overcome the limited and frag-
mented nature of the current frameworks by emphasising interactions at 
global, national and firm levels as the basis for knowledge and 
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technology flows critical in firms’ capabilities development. The pro-
totype is hinged on interactions, collaboration, and networks as con-
ceptions guiding capabilities’ formation processes at the supra-national 
macro levels, the mezzo-national levels and the micro-firm levels. This 
framework will be applied to test its validity. The feedback mechanism 
from the application processes will enhance its explanatory power as a 

dynamic capabilities’ framework. 
Future research should however focus on empirical studies on 

building and validating frameworks emphasising macro, mezzo, and 
firm-level dynamics in building capabilities for competitiveness of na-
tions and firms. Since most of the frameworks neglect SMEs’ capabilities 
development, future studies should also focus on applying this new 

Fig. 1. Capabilities framework model.  
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interactive framework to validate its facilitative role in building SMEs’ 
social capital and participation in open innovation networks. Further, 
studies would be required to understand how systems of innovation may 
be employed in understanding technological interactions and the evo-
lution of technologies within an economy. 
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