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Abstract

Information technology (IT) plays a critical role in solving complex business tasks and
enabling businesses to provide solutions and services to customers. Most businesses
and governments are efficient because of technology. Because of technology, people
can connect and communicate around the globe faster than they could during the days
of letters. IT can enable a country, businesses, and society to adapt to changes around
them. For a country that is afflicted by many challenges such as poverty,
unemployment, and health care challenges, IT can resolve these challenges using
technology in a way that will have a positive impact on the South African economy. Due
to globalisation, South Africa now forms part of the global economy and relies on IT to
participate and compete in this global market. For several years, South Africa has been
ranked as the most technologically advanced and innovative country in Sub-Saharan

African region by The Global Competitiveness Report (GCR).

The purpose of this report is to explore how South African IT companies have used
imported technology to achieved higher levels of technological capabilities enabling the
companies to develop endogenous innovation and sustainable economic growth which
has resulted in the high ratings by the GCR. Empirical research was conducted focusing
on two South African IT companies. The study was conducted using semi-structured
interviews consisting of managing directors and chief executive officers of these two
companies focusing on market entry strategy, value proposition, business model
innovation (BMI) and technological paradigms and future growth plans. An industry
expert was also interviewed as the third source of data collection to achieve

triangulation.

The key findings of the study based on the data collected from the two companies and
the industry expert, are that the South African IT companies have achieved
technological upgrading that has produced endogenous innovation specific to certain
industries with a focus on business model innovation. South African IT companies have

strategically employed BMI as a valuable tool, allowing SMEs to navigate the trade-off



between innovation costs and benefits. BMI involves the creation, delivery, and capture
of new value by designing innovative products or services tailored to meet unmet local
customer needs. This may include process innovation for enhanced efficiency,
optimising product distribution, integrating new technologies, reconfiguring existing
activities, providing managed services for day-to-day support, and exploring new

partnerships.

The emergence of new technologies has presented opportunities for novel partnerships
and the redefinition of existing process and business model architectures. This adaptive
approach is crucial for maintaining competitiveness in the market. Furthermore, the
integration of emerging technologies serves as an avenue for capturing new customers

and fostering the growth of new IT start-ups.

This report presents a detailed account of strategies followed by the two case studies to

build technological capabilities to produce endogenous innovation.
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Chapter 1: Introduction
1.1 Introduction

IT as an industry has evolved from a mere installation of software and hardware that
support business processes with selected people that can access IT. The evolution has
led to IT companies enabling digitisation solving complex business activities, enabling
communication and collaboration with businesses. The evolution is attributed to the
consistent innovation that has made impact in the industry from physical Infrastructure
to cloud computing. IT has now become a critical function within organisations that
enables the business to perform better and respond to requests and changes faster.
This evolution has led to more complex and sophisticated IT environments that run big
complex businesses. Business is faced with the need to produce quality products and
services that are reliable, stable, quicker, and faster to compete in the market and rely
on IT to enable the achievement of a competitive advantage in a global business

environment.

Globalisation has seen South Africa compete in the global market and this has meant
that multinationals can operate in South Africa and offer IT services and products to
South Africa. According to Maumbe & Okello (2010) the diffusion of information and
communication technology (ICT) has led to integration between ordinary citizens,
businesses, and governments globally. This has resulted in knowledge and information
societies. Maumbe & Okello (2010) argue that although ICT has been led and driven by
developed countries, we are now seeing a massive growth and adoption of IT services

and products in developing countries.

The demand for IT products and services has seen an influx of multinational
corporations (MNCs) into South Africa as well as an emergence of domestic companies
specialising in IT. For the MNCs to succeed, they must take into consideration the local
content, policies and regulations for the adoption and diffusion of the foreign technology
in emerging economies such as South Africa (Hebert & Benbasat, 1994). On the other

1



hand, Wu et al. (2010) argue that majority of these MNCs import their foreign
technology which worked in their home countries and expect it to work in developing

countries without any customisation.

The survival of multinationals depends on an adaption of a BMI that will take into
consideration the local conditions and meet the legitimacy of doing business in South
Africa (Wu et al., 2019). The pressure for the MNC to successfully operate in the South
African market and meet the local regulations such as black economic empowerment
(BEE) policies has led to the emergence of domestic IT companies that understand the
market conditions and already have the regulation legitimacy (Wu et al., 2013, 2019).
These domestic IT firms are unfortunately plagued with lack of funds and skills, and the
challenges that South Africa faces as a country such as inequality, poverty, and high
unemployment rate. Muchie (2004) mentioned that the previous regime’s policies have
created two economies in South Africa. One economy is dominated by the elite
minorities while the other represents most of the population from underprivileged
backgrounds who meet the requirements of the BEE policy. BEE was put in place by
government to redress the inequality in South Africa. Muchie (2004) further argues that
most African countries were left in a dire state by the previous regime with a weaker

national innovation system to coordinate innovation activities.

Due to a lack of resources, the latecomer companies had to partner with the MNCs to
enter the market as resellers of the MNCs’ technology under Original Equipment
Manufacturer (OEM) reseller partner programs. This reseller partnership allows the
latecomer IT companies to sell and distribute a set amount of the foreign technology in
the form of software or physical hardware or cloud technology at an agreed price. The
reseller can sell these technologies at a cost-plus margin price using the OEM’s
trademark and logo (Milstein, 2004) . The OEM gives the reseller rebates for the
quantity of units sold and that is how the latecomers enter the market and generate
income to survive and sustain themselves. With the added understanding of the
domestic customer challenges, the latecomer companies use their expertise gained



from reselling the products and add some services called value added reseller (VAR)

services to meet these domestic requirements and increase customer satisfaction.

According to an ICT Talent Whitepaper - South Africa - Huawei Enterprise (2022)there
is an emergence of niche ICT firms due to the economic digital drive, while research
performed by research markets in 2022 reports that most IT companies in South Africa

are small companies that employ less than 50 people.

Latecomer companies in other low to middle income countries have leveraged the
secondary innovation framework combined with their knowledge of the domestic market
to gain economic catch-up. According to Wu & Zhang (2010) the Asian tigers such as
Japan, Taiwan and Singapore have achieved economic catch-up at a macro level by
employing the secondary innovation framework. Even China with different economic
market conditions, such as a large population with different affordability levels, has used
the secondary innovation framework to learn and advance economically (Wu, Ma, Shi,
et al., 2009).

China’s market conditions are like those in South Africa. As such the secondary
innovation framework can be applied by latecomer IT companies in South Africa to
enter the market and achieve economic catch-up by producing endogenous innovation.
There is however very limited literature about South African companies in the IT
industry that have grown and achieved sustained economic growth using secondary

innovation or those that have failed in the process.

1.2 The purpose of the study

This paper explores the technological learning and capability building that South African
IT companies have followed beyond MNC partnership to produce secondary innovation
that solves local customer problems. According to research and market report
conducted in 2022 about the IT industry in south Africa, it states that “ratings of South
Africa’s IT industry compared to top global performers on network readiness to optimise

the use of ICTs, the relationship between ICT infrastructure investment and economic



growth and digital competitiveness show that South Africa’s rankings are low compared
to global economies and the highest on the African continent (Markets Itd, 2022)".
Mobile banking is highlighted as one of the innovative ICT services that have
empowered South African customers to engage in banking activities virtually at their
convenience, irrespective of time or location (Bankole & Bankole, 2017). The study
seeks to investigate the market entry strategy by South African IT companies, the
deliberate learning and skills devolvement process as well as innovation produced to

meet the local market demands.

IT companies play a crucial role in providing technology that allows businesses to
become competitive in the market. It is therefore imperative for IT companies to fully
understand their customers’ business, strategy, and market conditions they operate in,
to enable their aspirations. According to Freeman (2007) by competing with new and
improved products and services companies are likely to succeed in achieving economic
growth and challenge the leaders in the market. The latecomer IT companies in South
Africa can certainly use innovation for their own advancement as well as that of their
customers. By learning from already existing and mature technology, latecomer
companies can use the knowledge gained from technology acquired through the OEM
partnerships, combine it with the intimate knowledge of their customers to develop
innovation that will drive economic growth at a micro, meso and macro level (Arocena &
Sutz, 2020; Santarius, 2016).

This study investigates how local South African IT companies have built indigenous
technological capabilities using knowledge and skills obtained from localising mature
technology as well as taking advantage of the technological paradigms such as 4IR
technologies like machine learning (ML), artificial intelligence (AL) and digital human
(Mhlanga, 2022; Schwab, 2017) to advance economically by combining the
technological capabilities with domestic market demands. Gartner (2022a) points out
that these are some of the digital technologies that have the potential to change the
businesses and societal lives in this era by being disruptive. Nyagadza et al. (2022)

believe that 4IR digital technologies will introduce growth opportunities for emerging



markets. Kaplinsky & Kraemer-Mbula (2022) point out that digital technologies are the
catalyst behind the inclusion and growth of financial technology (Fintech) which has

created new opportunities and adjacent service markets enabled by fintech.

Mhlanga (2022) agrees and confirms that Al has enabled digital financial inclusion
which promotes the economic inclusion of youth, women, and people in rural areas as a
result of added benefits such as reduced transaction costs compared to traditional
financial services. Kaplinsky & Kraemer-Mbula (2022) believe that Al technologies are
central to the achievement of sustainable development goals, which is aligned to
Mhlanga (2022) who points out that Al provides a foundation of hunger and poverty
alleviation. The author notes that there are Al initiatives in agriculture to identify crop
diseases as well as predict crop yields to improve farming and food production
(Mhlanga, 2022).

1.3 Problem statement

Scholars such as Schumpeter (1934) and Freeman (1995) stated that innovation plays
a critical role in solution development to address social economic challenges while
achieving economic growth for companies as well as the country at large. Kim (1980,
1997) and Wu et al. (2010, 2013; 2009) emphasised the critical role that secondary
innovation and technological capabilities play in industrialising countries in addressing
domestic market demands while solving societal challenges as well as achieving
sustainable economic growth which leads to catching up with the pioneers from
developed countries. There are significant studies done in other industrialising countries
that have similar characteristics to South Africa such as China, Korea and Japan which
have achieved industrialisation using secondary innovation (Kim, 1980, 1997; Xu et al.,
2015). There are current studies on ICT innovation in South Africa, with a strong focus
on mobile banking and advancements in internet technology. Mobility emerges as a key
critical market and technology trend, significantly influencing information and
communication technology. This trend is driven by the increased availability and access
to the internet and mobile devices (Blanco et al., 2022; Knoesen & Seymour, 2019). In

the white paper South Africa ICT-Centric Innovation Ecosystem Snapshot Version 1.1
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for Comment (2018) the author advice that South Africa has recognised the imperative
for a more robust promotion of digital technologies in business, highlighting the
importance of ICT for inclusive economic growth. It is however encountering
considerable challenges in harnessing new technological solutions due to the
dominance of value chains by certain large enterprises which has adversely affected
new entrants and entrepreneurs. Additionally, there is a lack of incentives for the private
sector to invest in skills and training, with current training activities being perceived
more as compliance requirements. Several challenges persist without resolution,
including insufficient support and commercialisation of innovations, high costs with

limited access.

To address these challenges, the department has outlined innovative approaches that
require focused consideration. This includes encouraging stakeholders to adopt an
ecosystem and platform approach, facilitating South Africa's navigation of the fourth
industrial revolution (4IR). A crucial project in this regard is the establishment of an
innovation centre aimed at expediting digital transformation for 4IR. This initiative is set
to involve collaboration with various stakeholders and members of the Fourth Industrial
Revolution Commission (South Africa ICT-Centric Innovation Ecosystem Snapshot

Version 1.1 for Comment, 2018).

However, limited or no studies have been conducted in South Africa that explicitly
examine the progress of local IT companies beyond their multinational partnerships,
which initially facilitated market entry. There is a gap in understanding how these
companies have attained sustainable economic growth, whether through the acquisition
of knowledge and skills acquired from the multinational’s technology or, conversely, the

challenges they face due to the absence of such advancements.

This study aims to examine the advancement of technological capabilities, the
development of endogenous innovation, and the attainment of sustainable economic
growth by local IT companies. It also seeks to understand how South African IT firms
innovate their business models to capitalise on digital technologies. Additionally, the



study explores how these companies leverage network partner ecosystems to create

solutions tailored to meet the specific needs of the local customer base.

1.4 Significance of the study

The study is significant as it will reveal the market entry strategy used by South African
IT companies and how they have managed to achieve sustainable economic growth.
The findings provide guidance to emerging IT companies on how to use foreign
technology to build knowledge and develop indigenous technological capabilities and
produce endogenous innovation that address socioeconomic challenges in South
Africa, and the pitfalls to avoid that might lead to the extinction of the companies. It will
also add to the body of knowledge by filling the gins on research around secondary

innovation in the South African IT industry.

1.5 Limitations of the Study

This study is only based on two IT companies in Gauteng, South Africa. The two
companies are different in size: Company 1 employs about 5 000 employees while
Company 2 employs about 13 employees in a country that has about 20 000 IT
companies (Mzekandaba, 2022). According to Markets Itd (2022), there are about 1336
IT companies with head office in South Africa (Crunchbase, 2019). Therefore, due to

the small sample size, the findings might not be representative of the overall IT industry.

1.6 Assumptions

It is assumed that:
e The research instruments will be able to elicit reliable data to inform and answer
the research questions.
e The participants will be honest and provide clear and detailed information.

e The respondents and the case study companies will be kept anonymous to
protect any commercially sensitive information obtained as part of the study.



e The respondents will make themselves available for the interview.

e The outcome of the study is informed by the data collected from the interview

process.

e The respondents selected by the company representative are knowledgeable

and will provide their in-depth knowledge and experienced gained on the topic.
1.7 Research questions

This research report will answer the three research questions below:

e What have South African IT companies learned from the foreign technology
acquired from MNCs to develop secondary innovation that meets local customer

demands?

e How do local IT companies take advantage of digital technologies to develop and

gain market entry using disruptive innovation?

e How might local IT companies reach original innovation in the South African IT

industry and become more globally competitive?
1.8 Definitions of key Words

Innovation is a process of introducing a new or revised product or process with better
quality than the previous one and presented to the market or the organisation to
consume (Echevarria, 2008; Goffin & Mitchell, 2016; Oslo Manual, 2005) .

Secondary innovation is “the process whereby a latecomer firm from an industrialising
country acquires technological innovation from an industrialised country, and then
absorbs the innovation by understanding how the technology is constructed and
functions” (Wu, Ma, & Xu, 2009; Wu, Ma, Shi, et al., 2009; Xu & Wu, 1992)".

Technological paradigms are defined as the “pattern of solutions to selected
technological problems, based on selected principles derived from natural sciences and

on selected material technologies” (Dosi, 1982).



Technological capability is defined as the “great variety of knowledge and skills which
firms need so that they acquire, assimilate, use, adapt, change, and create technology”
(Ernst et al., 1998).

Endogenous innovation refers to innovation developed by either a company or a
country due to internal capabilities, processes, and resources of that company or
country, which is not influenced by external factors (Grossman & Helpman, 1994; Li et
al., 2011).

Epistemology is “the theory of knowledge, the philosophical study of the nature, origin,
and scope of knowledge (Moser, 2009; Rescher & Nicholas, 2002; Stawecki, 2018). The
theory intends to clarify the origin of knowledge, how it is used and, and clarify the

features it contains (Rescher & Nicholas, 2002).

1.9 Report Structure

Chapter 1: Introduction

This chapter introduces the study, including the background and reason for this study,
while introducing the research questions, problem statement and how the study adds

value to the body of literature.

Chapter 2: Literature Review

The chapter focuses on establishing an understanding of existing literature that relates
to the study, highlight any gaps that exist in the current literature and assists with

contextualising the findings of the study.

Chapter 3: Research Methodology and Design

The chapter highlights the research methodology applied to understand how the South
African IT companies achieved technological upgrading.



Chapter 4: Presentation of Data

This chapter presents the data collected during the interview process with the two
companies’ representatives as well as the industry expert who was interviewed as part

of the study.

Chapter 5: Analysis of results

The chapter presents in detail the findings of the interviews, linking the findings to the

literature and then synthesising them with the author’s insights.

Chapter 6: Recommendations and conclusion

This section presents the research findings and answers to the key research questions,
as well as making recommendations for companies aligned to the purpose of the study

on how the South African IT companies can achieve technological upgrading.
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Chapter 2: Literature review
2.1 Introduction

This chapter is focused on a literature review of the secondary innovation theory and
framework applied by emerging countries with complex and challenging backgrounds
such as China to achieve economic catch-up. The frameworks will help us understand
how IT Small and Medium Enterprises (SMEs) can advance beyond the level of OEM
reseller or VAR, by using the knowledge of the domestic market and internal capabilities
to produce endogenous innovation that addresses local challenges and achieves catch-
up. These latecomer companies can employ the secondary innovation theoretical
framework to produce endogenous innovation. According to Li et al. (2011), companies
can use internal knowledge and assets accumulated from imported technology
combined with the local market to achieve endogenous innovation that is relevant and
new to their market backed by R&D. According to Andergassen & Nardini (2004)
companies whose R&D divisions focuses on local information searching are more
successful than those that focus on external information searches. Wu, Ma, & Xu (2009)
consider that secondary innovation can be used as a catalyst for latecomer firms to
move from duplicative imitation to endogenous technology innovation that is affordable

to the local market.

The literature review focuses on the evolution of the secondary innovation framework,
and the process of building technological capabilities followed by latecomer companies,
as well as the secondary business model innovation that enables technological
upgrading. The review is followed by a conceptual framework which was used to carry

out the study.

The key themes that emerged from the literature and very much align with the study are

as follows:

1. Market entry strategy

2. Business model innovation

11



3. Solution commercialisation

4. Partner network ecosystem

5. Digital technologies and future growth opportunities

2.2 Secondary innovation

“Secondary innovation is a sequential process containing technology acquisition,
assimilation, improvement, and the crisis stage as a firm’s proactive response to

technology acquired from foreign firms (Wu & Li, 2015).”

It has been proven by existing studies that developed countries have achieved
economic growth and industrialisation through technological innovation. However, less
developed countries used technology from the developed countries to achieve
industrialisation. According to Xu & Wu (1992) innovation referred to as original
innovation comes from developed countries which results in technological paradigms
that eventually dominate and form technological change, while newly industrialising
countries (NICs) such as Japan, have achieved industrialisation through the importation

of mature technology from developed countries rendering it secondary innovation.

In the seminal work by Kim (1980) the author laid the foundation for secondary
innovation by confirming that Korea achieved industrialisation through importation of
packaged technologies from pioneering countries and build internal capabilities by
following a linear process which consisted of three developmental stages namely:
Implementation, Assimilation, and Improvement of technology acquired from developed
countries. The process followed had resulted in the emergence of the electronics
industry in Korea. Kim (1980) further confirms that the same model was followed by
Japan in post-World War 1l to achieve industrialisation and the emergence of the
Japanese spinning machine industry because of the expansion of the textile industry. In
the seminal work by Kim (1980) confirmed that Korea had achieved industrialisation by

importing packaged technologies from pioneering countries and building internal
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capabilities following a linear process consisting of three developmental stages, namely:
implementation, assimilation, and improvement of technology acquired from developed
countries. This resulted in the emergence of the electronics industry in Korea. Kim
(1980) further confirmed that the same model had been followed by Japan in the post-
World War Il era to achieve industrialisation, which led to the emergence of the
Japanese spinning machine industry due to the expansion of the textile industry. Kim's
(1980) work stands out as a pioneering article in the field of secondary innovation,
shedding light on the strategic adoption of technologies by these countries during

crucial developmental phases.

Secondary innovation was first introduced by Wu in the 1990’s and was defined as a
process of acquiring technological innovation from developed countries by companies in
less developed countries and improving the imported technology during the
technological paradigms shift (Q. Xu & Wu, 1992). However, following further research
and studies of the concept Wu, Ma, & Xu (2009) argue that secondary innovation is
more than just the process of assimilating and imitating the imported technology, it
entails a detailed evolution process. Wu & Li (2015) define it as a process of acquiring
technology from developed countries by latecomer companies from less developed
countries, then absorbing and assimilating the acquired technology as part of capability

building.
2.2.1 Secondary innovation framework

“Secondary innovation framework describes the dynamics of those with relatively poor
resources and capabilities in their efforts to capture the values of mature/emerging
technology or business models by acquiring them from across borders and then

adapting to catching-up contexts Wu & Li (2015).”

The secondary innovation framework was first conceptualised by Xu & Wu (1992), it
was further improved by (Wu et al., 2010; Wu, Ma, & Xu, 2009; Wu, Ma, Shi, et al.,
2009; Wu & Zhang, 2010) following a series of empirical studies conducted on the
engineering and manufacturing progress by Chinese companies. According to Kim

(1980, 1997) Korean companies used a three phased linear process of technological
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capability building to achieve industrialisation. However, Wu, Ma, Shi, et al (2009) argue
that latecomer companies do not necessarily have to follow the three sequential phases
to learn and achieve industrialisation, they can skip some phases and leapfrog to the
front by rather integrating the technology and knowledge obtained. It is clearly
articulated by the authors (Wu & Li, 2015) that the secondary innovation model was
empirically used by latecomer companies from western countries to achieve catch-up,
and later by the Newly industrialised economies (NIEs) from East Asian countries such
as Taiwan, Hong Kong, Singapore, and Korea, referred to as Asian Tigers, to achieve
their newly sustained economic status and catching up with the pioneers. However, Wu
& Li (2015) further argue that the secondary innovation framework used by Chinese

firms to build capability was different to that applied by Asian tigers following the study.

The emerging secondary innovation framework takes into consideration China’s unique
characteristics of economic, social, and environmental conditions combined with
customer requirements (Wu et al., 2006; Wu, Ma, & Xu, 2009; Wu, Ma, Shi, et al., 2009;
Wu & Li, 2015) secondary innovation model distinguishes between the inherent factors
of the traditional three phased capability development model of acquisition, assimilation,
and improvement and emphasises the constant innovation that happens in every step of
the process, as opposed to producing innovation from R&D activities(Wu & Li, 2015). It
is in alignment with (Wu & Zhang, 2010)’s view that latecomer companies can use the
emerging technological paradigm shifts as an opportunity to race to the frontier and
produce secondary innovation without the heavy technology investments that the
pioneer endured. Wu & Zhang, (2010) indicate that Chinese firms with disadvantaged
backgrounds have skipped some of the sequential steps of the traditional models and
stil managed to achieve technological advancement and produce endogenous

innovation.

The framework suggests that firms from low to middle income countries can build
innovation capabilities that lead to technology development which first meets local
market demands using the knowledge of the market they operate in while also

achieving economic growth at a firm level ultimately benefiting the country and an
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industry that is already dominated by multinational corporations (MNCs) bypassing the
cost incurred by the primary innovator. Wu & Zhang (2010) further assert that the size of
country, big population combined with the significant domestic customers’ unique
demand of technological solutions could not be met by the standard technology from the
MNC.

Wu et al. (2010) argue that MNCs do not consider emerging economies as most
important and therefore avoid the cost and risk associated with building a new business
mode in emerging countries that is different to the one operational in strategic
economies. MNCs take long to adapt emerging disruptive digital technologies due to a
mature BMI. It is a challenge to change the business processes to suit the disruptive
technology and meet customer demands. The big unserved market led to an
emergence of latecomer firms that achieved sustainable economic growth. Thus, the
latecomer companies were able to adapt the emerging technology faster than the
mature technology that has gained traction in the developed countries. Hussain et al.
(2019) and Boumphrey (2014) confirm that even though latecomer companies from
emerging countries are strapped by their country’s challenges such as lack of
infrastructure, low levels of technological capabilities and diverse market segmentation,
they have still managed to gain a competitive advantage against the MNCs and

advance economically.

Wu & Zhang (2010) and Wu et al., (2010) agree that latecomer companies with
disadvantaged backgrounds such as those of Chinese companies can take advantage
of emerging digital technologies and the local network partnership to capture value and
achieve technological advancement that propels the companies to gain a competitive
advantage. Wu & Li (2015) further confirm that the Chinese IT Companies Alibaba,
Tencent and Baidu, informally known as the BAT firms, took advantage of the popularity
and growth of the internet. The BAT group has developed an innovative environment
that allows small and medium enterprises within China to trade and sell their products
globally creating a huge business ecosystem. However, Hansen & Ockwell (2014)
encourage latecomer companies in the same industry to collaboratively build basic
technological operating capabilities as a key learning source.
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The local latecomer companies were able to improve the imported technology following
the emerged secondary innovation model which is dynamic in nature. According to Wu
& Zhang (2010) Chinese ICT companies put emphasis on speed of service delivery and
customisation as key differentiators against MNCs. Wu et al., (2010) agree with this
finding and confirm that Chinese firms focused on quality and price of disruptive
technologies as differentiators. Wu, Ma, & Xu (2009) confirm that the dynamic
secondary innovation model is based on two phases namely standard secondary
innovation, where mature foreign technology is acquired as acquisition | and advanced
secondary innovation where emerging technology is acquired, acquisition Il. They
further argue that the model relies heavily on government policies to facilitate and build

the required technological capabilities.
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Figure 1: Dynamic secondary innovation model process. Sourced from Wu & Li,(2015).
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According to Wu & Li (2015) in acquisition | latecomer firms can benefit from mature
technology without incurring the research and development cost and overcoming
market entry barriers as illustrated in Figure 1. The standard secondary innovation
phase is like the industrial technology development model where firms focus their efforts
on implementation, assimilation, and improvement of mature foreign technology (Wu &
Li, 2015). This pattern however makes it difficult for latecomer firms to achieve
sustainable economic growth and catch-up with the incumbent technology developers.
Wu & Li (2015) further stated that latecomers can however use technological change to
their advantage, with an emerging technological trajectory the latecomers can catch up
with the incumbent by acquiring emerging technology in the early development stages

of technology as a step towards producing endogenous innovation.

According to Wu & Li (2015), latecomers can leverage technological change to their
advantage. By aligning themselves with an emerging technological trajectory,
latecomers can narrow the gap with the incumbent players. This involves acquiring
emerging technology during its early development stages as a strategic move toward

fostering endogenous innovation.

This phase is referred to as advanced secondary innovation — acquisition Il. The
latecomer companies can combine the emerging technology, domestic research
capability and advanced technological capability gained by learning from the
assimilation and improvement process in acquisition | to develop and produce
endogenous innovation (Wu & Li, 2015). Figure 1 illustrates how companies from
emerging markets can use the dynamic secondary innovation model to advance to

original innovation.

It is very crucial for the firm to match and combine the technology acquired with the
firm’s internal circumstances, such as existing technology, skills, and R&D capabilities.
Matching is applied to mature, emerging, or new technology acquired. According to Xu
& Wu, (1992) the combination of acquired technology with the firm’s internal
environment is what lays the foundation of the dynamism and innovation pattern to be
developed in the later stages of secondary innovation. Each firm operates in different

settings and circumstances, and therefore, adapting the technology to both internal and
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external factors will determine the level of learning and success. The initial stages of
technology acquisition are what helps the firm build advanced technological capability
by learning and understanding how the technology is configured and works. Secondary
innovation consists of varied types of innovation that happen along the process of the

model in a dynamic fashion. It does not just hap