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Abstract
The purpose of the study was to gain new insights into in-
novation systems by comparing state-of-the-art of existing 
approaches of innovation creation and innovation manage-
ment in healthcare and ICT. It is unique, in that it compares 
countries in Africa with countries in Europe in order to iden-
tify similarities and differences regarding the creation and 
management of innovations. The main similarity is that early 
dialogue between different stakeholders was underrepre-
sented during the whole innovation process in all countries. 
Our results also indicated that the various stakeholders often 
work in silos. The main difference was that the countries face 

problems at different stages of the innovation process. 
Whereas European countries face more problems in the in-
novation creation process, African countries experience dif-
ficulty sustaining and managing innovation. To overcome 
barriers, we suggest the application of systematic early dia-
logue between all key stakeholders.

© 2019 The Author(s)
Published by S. Karger AG, Basel

Introduction

The 2008 financial crisis and the economic and public 
debt crises that followed [1, 2] put countries around the 
globe under immense economic pressure [1], with many 
facing a reduced gross domestic product (GDP), increas-
ing public debt, a higher unemployment rate, reductions 
in recourses, and increasing poverty. Furthermore, the 
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crisis caused major threats to global public health [3]. The 
impact it had on national economies and the responses it 
evoked greatly differed between developed countries and 
middle- and low-income countries [4].

In addition to recovering from the 2008 crisis, the Eu-
ropean Union (EU) member states are challenged by 
stagnating population growth [5]. An aging population is 
expected to negatively impact economic productivity. An 
aging society also poses challenges to healthcare systems 
[6]. Conversely, African countries are facing challenges 
due to growing populations. It is expected that half of the 
global population growth until 2050 will occur in Africa 
[5] as its population is predicted to increase from 294 to 
742 million by 2030 [7]. There, the rapid change in demo-
graphics is set to present challenges to healthcare, too. 

To overcome the challenges the world is currently fac-
ing, there is a pressing need to find new sources of growth 
[7]. Innovation is seen as the key to achieving long-term 
economic growth since it provides the foundation for 
new businesses, creates new jobs, improves processes and 
products, and contributes to poverty reduction [7, 8]. It 
also impacts health, the environment, and other policy 
areas that are important to the well-being of citizens [7]. 
Therefore, innovation can play a pivotal role in address-
ing many of the developmental challenges [9] and is con-
sidered an important pillar of development [10]. It is thus 
not surprising that policy makers, researchers, the indus-
try, and civil society place innovation high on their agen-
das [7]. 

Our understanding of innovation has changed dra-
matically over the last decades. It is no longer seen as a 
linear process limited to national borders [7, 11] but as 
something that occurs in a complex ecosystem, in which 
different actors, such as large and small companies, uni-
versities and research institutions, venture capital and 
funding organizations, and governments continuously 
participate and interact on a national and increasingly 
global stage [7, 12]. Despite the challenges that countries 
have in common, their innovation performance differs 
greatly. Mature innovators, such as the USA and Europe, 
are challenged to keep up with the innovation perfor-
mance of new emerging markets, especially in east Asia.

Differences in the diffusion of innovations between 
countries and continents highlight the fact that innova-
tion appears in open and innovation-friendly environ-
ments and is determined by infrastructure, workforce, 
and values as well as attitudes towards innovation and 
new technologies. Legislation, governmental support, 
the capacity to invest in research and development 
(R&D), and the success of funding schemes are also crit-

ical [11, 13]. Governments can play a crucial role in cre-
ating an innovation-friendly environment by promoting 
effective resource allocation in R&D while considering 
factors such as workforce quality, financial markets, 
knowledge creation and diffusion, and avoiding blanket 
cuts to public expenditure [7, 11]. 

Study Background

Since innovation is the key for improving quality of life 
and maintaining competitiveness on the national and 
global market, the interdisciplinary research project in-
nXchange (Increasing Innovation Potential by European-
African Cooperation) aimed at building the capacity 
for innovation creation and innovation management in 
African (i.e., South Africa and Kenya) and European 
partner institutions (Germany and The Netherlands). 
Countries were chosen based on their innovation perfor-
mance. The Netherlands and Germany are ranked in the 
top 10 most innovative countries in the world (in 2nd and 
9th place, respectively); South Africa and Kenya are the 
highest-ranked of the Sub-Saharan African countries 
(58th and 78th, respectively). It is important to point out 
that the countries chosen do not represent the 2 conti-
nents, but rather specific blocks of countries with similar 
rankings [14]. The 4 participating countries are members 
of the ERA-net ERAfrica scheme that funded this project. 
They had a shared interest in allocating funding to study 
specifically interfacing challenges in innovation in health-
care and ICT, and therefore decided the collaborate on 
this project to assist the relevant organizations to improve 
their capacity and/or their enabling environment for re-
search and innovation.

The innovative approach of innXchange was to gain 
new insights into existing innovation systems by ex-
changing perspectives and comparing state-of-the-art 
current innovation creation and innovation management 
approaches in the healthcare and ICT sector in African 
and European countries. 

Our hypothesis was that differences exist in the way 
innovations are created and managed in African and Eu-
ropean countries. Healthcare and ICT were chosen as 
study fields due to their high innovation potential. The 
conjunction of healthcare and ICT, in particular, has 
changed the landscape of traditional healthcare ap-
proaches in recent years. New ICT solutions allow the 
generation of large amounts of data, also known as “big 
data”, which are increasingly used to improve the under-
standing, diagnosis, treatment, and prevention of diseas-
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es. Furthermore, ICT solutions have enabled patients and 
citizens to take an active role in the treatment process. 
New ICT solutions in healthcare are seen as promising 
tools to make healthcare systems more efficient and effec-
tive, with substantial benefits for both public health and 
the economy. 

Methods

A manifold methodological approach was applied to collect in-
formation to provide an inclusive and detailed picture of how in-
novations in the ICT and healthcare sector are created and man-
aged in the participating countries from Europe (Germany and 
The Netherlands) and Africa (Kenya and South Africa). We de-
fined innovation according to the 3rd edition of the Oslo Manual 
as: “…the implementation of a new or significantly improved 
product (goods or services), or process, a new marketing method, 
or a new organizational method in business practices, workplace 
organization or external relations…” [15]. For the purpose of the 
study, the project partners agreed to divide the innovation process 
into 2 parts. The first is the creation part, from first idea (to inven-

tion) to innovation to market, hereafter referred to as innovation 
creation. The second part is called innovation management, which 
covers the technology transfer/uptake from market to implemen-
tation.

The project started with a narrative literature review to deter-
mine the status quo of innovation creation and innovation man-
agement in the 4 countries. Based on the literature review, semi-
structured interviews and a survey were conducted. The interviews 
were designed as an analysis of strengths, weaknesses, opportuni-
ties, and threats (SWOT). The survey was conducted to highlight 
gaps and needs in the innovation process in these countries. To 
retrieve insights from different points of view, 40 experts, repre-
senting different key stakeholders (Table 1) from the 4 participat-
ing countries, were invited to participate in the interview in person 
or via phone. These experts were asked to fill in a complementary 
survey consisting of 22 open and closed questions related to inno-
vation creation and innovation management. Verbal informed 
consent was obtained from all participants before the interview 
and survey.

For the second part of the project, the project partners orga-
nized “innovation camps” (ICs) in each participating country. 
High-level representatives from the different key stakeholder 
groups were invited to participate in the camps, and 15–20 experts 
(Table 1) participated in the ICs in each country. The project part-

Table 1. Methods and experts’ profiles

Innovation camps 
(case studies)

Innovation camps were organized in all countries at the same dates (a 2-day workshop) 
There were 15–20 participants per innovation camp in each country
Experts were invited based on their expertise in innovation and healthcare and ICT
Participants discussed the 4 different case studies and shared their expertise on innovations 
in healthcare and ICT

Topics: 
M-health/e-health tools to overcome the shortage of healthcare professionals 
(South Africa) 
Uptake of digital solutions by healthcare systems (Kenya)
Diffusion of “-omics” technologies and personalized medicine (The Netherlands)
Acceptance of emerging ICT and healthcare technologies (Germany)

Expert Profiles:
Senior researchers, CEOs of SMEs, policy-makers (incl. the European Commission), 
medical doctors, experts in big data and data science, HTA experts, representatives of 
pharmaceutical companies, NGOs, funders, and PhD students

SWOT analysis and 
complementary survey 

In total, 40 invitation e-mails were sent to selected experts in the field 
Ultimately, 23 out of the 40 invited experts from the 4 countries participated (a response 
rate of 57%)
We aimed for equal gender representation but according to the availability of the experts, 
more men participated in the study
There was an age range of 25–60 years 
Interviews and complementary surveys were conducted via phone or in person over 2 
weeks (07.03.2016–18.03.2016) 
Interviews were conducted by the country project coordinators, following a 
semi-structured questionnaire

Expert Profiles:
Senior researchers, CEOs of SMEs, policy-makers (incl. European Commission), medical 
doctors, experts in big data and data science, HTA experts, representatives of 
pharmaceutical companies, NGOs, and PhD students
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ners developed 4 case studies (for topics, see Table 1), which ad-
dressed different parts of the innovation process in the healthcare 
and ICT sectors. Two case studies addressed the process of innova-
tion creation in South Africa and Germany while the other 2 fo-
cused on innovation management in Kenya and The Netherlands. 
Participants were asked to share their beliefs and suggest potential 
solutions for the problems presented in the case studies. The proj-
ect partners decided to have a European and an African country in 
each part of the innovation pipeline, in order to be able to make 
cross country comparisons. 

Results

To present the findings from the semi-structured in-
terviews and ICs, the project partners decided to present 
the main similarities and differences between the 4 par-
ticipating countries in both phases of the innovation pro-
cess separately. They divided the process into innovation 
creation and innovation management (Table 2). In total, 
23 of the 40 invited experts participated in the interviews 
and survey (a response rate of 57%).

Innovation Creation
By analyzing the results of the interviews and the ICs, 

the following similarities were identified. Participants be-
lieved that there are great opportunities in both African 

countries to innovate, especially in the healthcare and 
ICT sectors. Furthermore, the African participants high-
lighted the importance of frugal innovations and frugal 
mindsets to address the challenges the countries are fac-
ing. Particularly in environments with resource con-
straints, frugal innovations are urgently needed. Despite 
the discussed potential for innovation in Africa, several 
barriers were indicated. The main barriers to innovation 
creation that all countries had in common were a lack of 
government and financial support and a silo mentality. In 
Kenya and South Africa, the low level of innovation lit-
eracy and citizen empowerment were highlighted as fac-
tors hindering or slowing down the innovation creation 
process. The African countries also experienced a lack of 
regulatory and legal frameworks that would support in-
novators in bringing innovations to the market. 

Most of the European study participants shared the 
opinion that, in comparison to Africa, the EU seems to be 
less creative and that mindsets are often too traditional. It 
was also indicated that the problems the countries are fac-
ing and the environments in which innovations appear 
could not have been more diverse. It was emphasized that 
this must be taken into account when comparing the 4 
countries. In both European countries, the regulatory 
frameworks and funding schemes were often criticized by 
the participants of the ICs and interviews and deemed in-

Table 2. innXchange key findings

Africa EU

South Africa Kenya Germany The Netherlands

Innovation 
Creation 

Frugal innovation 
(local needs)
Innovations mostly 
appear in undefined 
settings outside of industry
Silo thinking
A lack of governmental 
support A lack of 
financial support
Gaps in education
A lack of innovation 
literacy and empowerment

Frugal innovation 
(local needs) Innovations 
mostly appear in undefined 
settings outside of industry 
Silo thinking 
A lack of governmental support 
A lack of financial support
Gaps in education
A lack of innovation literacy 
and empowerment

Innovations appear in 
predefined settings 
(mainly in industry) 
A lack of creativity (society is 
often sceptical about innovation)
Silo thinking 
Unsupportive innovation 
environment 
A lack of financial 
support/inappropriate 
funding schemes
Inappropriate regulation/
overregulation
A lack of governmental support

Innovations appear in 
predefined settings 
(mainly in industry) 
A lack of creativity
Old Boys’ networks
Power on innovation agenda
Silo thinking 
A lack of financial support/ 
inappropriate funding 
schemes Inappropriate 
regulation
A lack of governmental 
support

Innovation 
Management 

Silo thinking 
Corruption 
A lack of governmental 
support A lack of IP rights 
infrastructure/regulation 
Complex bureaucracy 
Gaps in education 
A lack of innovation 
literacy and empowerment

Silo thinking Corruption and 
mismanagement A lack of 
governmental support 
A lack of IP rights 
infrastructure/regulation 
Gaps in education Failure to 
sustain innovations A lack 
of innovation literacy and 
empowerment

Silo thinking
Inappropriate regulation
A lack of financial support/ 
inappropriate funding schemes
A lack of governmental support

Silo thinking 
Inappropriate regulation
A lack of financial support/ 
inappropriate funding schemes
A lack of governmental support
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appropriate and often outdated. Participants stressed that 
regulatory and legal frameworks need to adapt to new 
technologies quicker and regulate effectively without hin-
dering innovation by overregulation. An example of the 
latter is the heavily regulated genomics research in Ger-
many, which slows down innovation processes. Partici-
pants indicated that Germany will be left behind in many 
research areas such as “-omics” technologies due to re-
strictive regulations thought to have been introduced 
mainly for historical reasons. Another barrier that was 
identified in Germany was that the society is often scepti-
cal about innovation and prefers current ways of working 
to being open to new solutions and technologies. The 
power of large companies and “Old Boys’ networks” was 
criticized in The Netherlands; it was thought that the in-
novation agenda was shaped in the interests of a few com-
panies, making it difficult for SMEs to innovate and bring 
new products to the market. Moreover, lacking active 
stakeholder engagement, missing systematic dialogue, 
and silo mentality were also identified as barriers which 
negatively impact innovation creation.

Innovation Management 
Similar to innovation creation, all participating coun-

tries experience barriers to innovation management re-
lated to silo thinking, a lack of governmental and financial 
support, and issues related to legal and regulatory frame-
works.

Rather than problems with the creation process, as Eu-
ropean countries have, African countries experience diffi-
culties in later stages of the innovation process, namely in 
managing and sustaining innovations. First, participants 
indicated that the regulation of intellectual property (IP) 
rights has a huge impact on the innovation management 
phase in Kenya and South Africa, and that IP regulations 
are often inappropriate and poorly developed in African 
countries. Innovators are concerned that their products 
can be copied by international competitors because IP pro-
tection is often weak. In South Africa, in particular, apply-
ing for IP rights was thought to be too bureaucratic and 
innovators often lack the knowledge required to apply for 
patents. The second barrier shared by the 2 African coun-
tries was corruption and mismanagement, where capital is 
often not used as intended. Third, South Africa and Kenya 
have immense gaps in education and skills are often lack-
ing to sustain or manage innovations. Participants high-
lighted that both countries experience a low level of inno-
vation literacy. Finally, both countries also experience 
problems regarding the scaling-up of frugal innovations 
because skills, money, and legal frameworks are lacking.

Germany and The Netherlands face similar barriers to 
innovation management: silo thinking, inappropri-
ate  regulation, and a lack of government and financial 
support. Compared to African countries, IP rights and 
applying for IP rights were not seen as problematic in 
 European countries. Moreover, the results indicated that 
there is no need for more regulation in the EU. However, 
there is a clear need to update regulations and make them 
“smarter” and to adapt to new technologies and innova-
tive solutions quicker.

Discussion

This study was conducted to gain new insights into 
existing innovation systems by exchanging perspectives 
and comparing state-of-the-art of existing innovation ap-
proaches in the healthcare and ICT sectors in 2 European 
and 2 African countries. 

The main difference was that the countries experi-
enced barriers to innovation at different stages of the in-
novation process. Whereas the European countries face 
problems in the innovation creation process, African 
countries face problems in sustaining and managing in-
novations. The main similarity was that there is no well-
developed systematic approach for how innovations are 
created and managed in all 4 countries. Furthermore, sys-
tematic and active engagement among the stakeholders 
are often missing or underrepresented. 

Before discussing the findings in detail, it is important 
to keep in mind the circumstances and ecosystems of the 
studied countries in which innovations are created and 
managed. The settings could not have been more diverse. 
Furthermore, it is necessary to point out that our findings 
address issues regarding healthcare and ICT, and that this 
may be different for other sectors which were outside of 
the scope of this study. 

Innovation Creation
As the results of the ICs and interviews highlighted, the 

creation of innovation was often not seen as a problem in 
African countries. Moreover, it was discussed how the 
Western world can learn from Africa’s creativity. Most of 
the participants shared the opinion that many African 
countries have great innovation potential to address chal-
lenges, e.g., in healthcare or agriculture. However, this 
potential can only be realized when barriers are removed. 
Our results are in agreement with the relevant literature 
which indicates that, despite major deficits in skills [16], 
a lack of resources [17], and poorly developed infrastruc-
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ture [18], African people develop products or improve 
processes to meet their specific local needs [19]. Often, 
innovations stem from urgent needs to find forthright 
and sustainable solutions to address the multiple chal-
lenges the continent is facing [19]. Many of these innova-
tions are mainly driven by the ideas of individuals with a 
frugal mindset, and they evolve from the bottom up, often 
being referred to as “frugal innovations” [20]. According 
to Hossain et al. [20], frugal innovations “comprise inno-
vative mixtures of available knowledge and technologies 
to solve urgent local needs.” Instead of being re-engi-
neered solutions, frugal innovations are often disruptive 
and based on new product architectures [21]. The novel 
approach of frugal innovation emerged to improve the 
economic opportunities of the poor [22]. Particularly in 
Africa, frugal innovations in the banking [23], healthcare 
[24], agriculture [25], and energy [26] sectors have the 
potential to change the lives of millions of people [22].

One main facilitator of frugal innovation was the dif-
fusion of mobile broadband, which has enabled the emer-
gence of the digital economy and increased the innova-
tion potential in Africa [27–29] as illustrated by the ex-
ample of Kenyan’s mobile money system, M-PESA (M 
for “mobile” and PESA being the Swahili word for “mon-
ey”) [22]. The idea of M-PESA was to increase access to 
financial services and offer financial inclusion for the poor 
and unbanked [29]. Based on this frugal idea, M-PESA 
has disrupted the existing banking and financial institu-
tions by forcing them to lower prices and speed up the 
process of check clearance [23]. Not only did M-PESA 
diffuse to other countries, it also spilled over to other sec-
tors and enabled innovations such as the agriculture mi-
croinsurance, Kilimo Salama [17, 23]. The implications 
of M-PESA are explained in more detail elsewhere [22, 23, 
30, 31].

As highlighted in the results, frugal innovations in 
healthcare can greatly contribute to improve the well-be-
ing of citizens in Africa. This finding is in agreement with 
the international literature [32]. There is evidence that 
frugal innovations are already successfully used in sev-
eral countries around the globe to improve access to 
healthcare for under-served patients [32, 33]. Frugal in-
novations can enable doctors or citizens to use simple, 
low-cost, and easily operated technologies in low-income 
settings. Furthermore, applying such technologies means 
that health threats can be prevented, diagnosed, and 
treated [24, 34]. 

Beside the discussed potential that innovations can 
have in Africa, several barriers were highlighted which 
impact the creation of innovations. In accordance with 

the literature [35], silo thinking and a lack of stakeholder 
engagement were often mentioned as challenges with a 
huge impact on innovation creation. 

As our results highlighted, most of the European par-
ticipants of the study shared the opinion that certain 
 European countries display a lack of creativity and a fru-
gal mindset. Furthermore, it was indicated that innova-
tions in the healthcare and ICT sectors mainly occur in 
industry in predefined settings and are associated with 
high R&D spending.

Europe has always been characterized as being a world-
leading inventor [11]. Science, technology, and innova-
tion (STI) are top priorities of European governments. 
However, countries from other continents, especially east 
Asia, have increased their innovation capacities in recent 
years and are catching up with the mature innovators like 
the USA and Europe [11]. It can no longer be said that 
Europe enjoys “old monopolies of know-how and tech-
nology or dominates the ownership of planetary resourc-
es” [11]. Moreover, the EU is facing challenges to attract 
and retain global inventors since many innovators and 
inventors rather go to the USA, Canada, and Australia, 
than to Europe [11]. 

Even though Europe, and especially the 2 participating 
countries which are ranked among the top innovation 
performers globally [36], is still seen as top innovator, our 
study participants highlighted several barriers which 
greatly impact the innovation creation process. Many of 
the participants of the ICs and interviews expressed criti-
cism and concerns regarding the innovation ecosystems. 
The main problem that was identified was that innova-
tions in Europe mainly occur within the formal sector and 
in highly regulated and predefined settings. Participants 
shared the opinion that creativity is driven by ideology 
and there is a lack of open mindsets in Europe. Rather 
than thinking outside the box, many Europeans prefer to 
work in traditional ways. This expressed need for more 
creativity is also highlighted in the literature and policy 
reports [8, 11]. Europe needs to understand the changing 
landscape of innovations [37]. Due to the emergence of 
frugal innovations, innovation no longer has a linear as-
sociation with R&D spending [38]. Therefore, being a top 
R&D investor does not necessarily make one a top inno-
vator [38]. For instance, as Heeks [39] highlighted, the 
traditional mindsets and the lack of creativity have led to 
a situation where Europe is lagging behind Africa in cer-
tain areas such as m-money. He also indicated that chang-
es in mindset and ways of working in the USA and EU 
“may be particularly difficult given legacy attitudes to-
wards the Third World.” Due to stagnating economies 
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and restrained resources, the demand of lower-cost solu-
tions is increasing in Europe. There is the risk that Europe 
will lose these market segments of lower-cost solutions to 
emerging markets if mindsets do not change and stake-
holders do not leave their comfort zone. Pansera [40] 
pointed out that Western countries “should learn from 
emerging countries how to be frugal and competitive at 
the global market.” Crisp [41], furthermore, stated that 
instead of teaching the rest of the world, the West should 
start considering learning from others and that mutual 
learning will benefit all. 

Next to the lack of creativity, regulation and legislation 
were highlighted by most of the participants as barriers 
which greatly impact the creation of innovations in the 
EU. Specifically, it was criticized that legislations are often 
outdated, inappropriate, and do not address new digital 
technologies and innovations appropriately. Similar chal-
lenges are also discussed in the literature and policy re-
ports [11, 42]. Particularly in healthcare, a sector with a 
strong ethical dimension, regulation can either enable or 
constrain innovation [43]. For example, several partici-
pants from Germany criticized how the regulation of the 
application of “-omics” technologies in healthcare is re-
strictive. It was argued that if legislation does not adapt 
quicker to digitalization and new emerging technologies, 
Germany will face the increased risk of falling behind oth-
er countries in research. It is obvious that regulations 
need to facilitate innovation rather than hinder it [11]. 
However, it is important to find the right balance between 
protecting citizens (e.g., by data protection) and not hin-
dering research with outdated and inappropriate legisla-
tion [44].

Participants from The Netherlands criticized that large 
companies often do not want new innovative solutions 
because they are afraid of losing power and market shares. 
Young and small businesses, in particular, often experi-
ence difficulty obtaining resources to scale-up their inno-
vations and expand [35, 45]. In order to remain a top per-
former, a stronger involvement and recognition of small 
and medium-sized enterprises (SMEs) will be important, 
because SMEs have great innovation potential and pro-
vide creative solutions to problems [45, 46]. The govern-
ment needs to provide a supportive infrastructure for 
SMEs, since it is argued that they can contribute greatly 
to initiating change and creating new technologies [46].

Innovation Management
As presented in the results, African innovators are of-

ten faced with challenges when managing and sustaining 
innovations. Poor infrastructure, gaps in education, weak 

protection of IP rights, and silo thinking were highlighted 
by the African participants as major barriers to innova-
tion management. These are also discussed in the litera-
ture [17]. 

It is widely accepted that education is a key driver of 
innovation, and that without a well working education 
system new ideas and technologies are less likely to scale-
up and diffuse [17, 27]. In agreement with the literature, 
our study shows that Kenya and South Africa experience 
major gaps in education [17, 47, 48]. Even though many 
African countries have had an immense improvement in 
primary-school attendance, the gross secondary-school 
and tertiary education enrollment rates are still the lowest 
worldwide [17]. Evidence indicates that innovative ap-
proaches are already being successfully implemented in 
several African countries, drastically improving the edu-
cation systems [17, 27, 49]. A recent example is an e-
learning program developed in Kenya. The program aims 
to provide training and education for nurses in the treat-
ment of severe diseases, such as malaria, HIV, and tuber-
culosis [49]. By applying this e-learning program, almost 
12,000 nurses can be trained in 1 year compared to the 
traditional classroom-based approach, with which, due to 
the lack of resources, only 100 nurses can be trained [49].

The African participants highlighted the importance 
of IP rights with regard to innovation management, 
which is consistent with the literature [50]. Many African 
countries still apply outdated legislation to protect IP 
rights [51]. Furthermore, legislation differs significantly 
in different countries, making collaboration between 
countries even harder [52]. Only a small number of judg-
es and experts have expertise in IP regulation, making its 
application difficult, costly, and time-consuming [52]. 
Many inventors and innovators are working in secrecy 
and are not asking for feedback because they are afraid 
that their ideas will be picked up and then scaled-up by 
others [52]. This is in line with the innXchange study find-
ings that innovators are often working in silos. The above-
described problems partially explain why African coun-
tries account for only 0.1% of the world share of pat-
ents submitted to the US Patent and Trademark Office 
(USPTO) [16]. There is a clear need to update IP legisla-
tion according to the TRIPS (Trade-Related Aspects of 
Intellectual Property Rights) agreement and invest in ed-
ucation about IP rights management [52].

Participants also indicated that corruption, misman-
agement, and weak political systems greatly impact inno-
vation management in Africa. Those problems are also 
widely recognized in the literature [53, 54]. As highlight-
ed by Oluwatobi et al. [55], increased control of corrup-
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tion, improved effectiveness of governments, and robust 
regulatory frameworks will improve rates of innovation 
in Africa. 

In contrast to Africa, the management of innovation 
was not seen as a major problem among the European 
participants in our study. The majority shared the opin-
ion that Europe is relatively well-positioned with regard 
to the management of innovations. However, they 
stressed the importance of breaking down silos in 
healthcare. Particularly when looking at the emergence 
of “-omics” technologies, a silo mentality in legislation 
often hinders the innovation process. This is also dis-
cussed in the literature [56]. Often, regulations ad-
dress only certain aspects instead of covering the whole 
complexity of new technologies and approaches. To 
successfully innovate and manage innovations, the tra-
ditional health science R&D silos and big data silos 
need to be broken down [44]. Rather than acting with 
reserve, governments and the EU need to be more 
forthright when new technologies or products emerge 
[11].

Overall, many European countries are relatively well-
positioned where innovation management is concerned. 
However, in the global environment, rather than just of-
fering guidance, European countries should share their 
experiences and also their failures with other countries. 
By learning from others’ mistakes, African countries can 
avoid repeating the mistakes that Europe has made in the 
last decades. 

Recommendations

To overcome and address the challenges in innovation 
creation and innovation management, the innXchange 
project participants emphasized the importance of sys-
tematic early dialogue (SED), proinnovation environ-
ments, and public-private partnerships (PPPs).

Systematic Early Dialogue
Even though African and European countries are fac-

ing societal and economical challenges, the project identi-
fied that, in all participating countries, a systematic ap-
proach to create and manage innovations is missing. Of-
ten, early dialogue and collaboration between different 
stakeholders from different areas are lacking. To over-
come the problems described above that attend innova-
tion creation and innovation management, the project 
participants have emphasized the importance of SED be-
tween the key stakeholders as a policy tool to improve the 

innovation process. Companies, universities, policy-
makers, and other stakeholders are often working in silos 
but not collaborating with each other. To successfully cre-
ate and sustain innovations, a systematic approach is 
needed. Stakeholders across disciplines and sectors must 
communicate and collaborate from the beginning and in 
a systematic manner. 

Proinnovation Environment
It will be crucial to create innovation friendly envi-

ronments. Particularly in times of financial constraint, 
innovations will be the key for sustainable growth and 
the improvement of citizens’ well-being. Since new in-
novation approaches, like frugal innovations, are in-
creasingly disrupting the mature (developed) markets, 
changes in mindset are urgently needed to keep up with 
the emerging markets. Western countries need to 
change their mentality and, instead of teaching others, 
should start learning from emerging economies. More-
over, regulations need to be adapted, revised, and up-
dated, to cater appropriately for the new emerging tech-
nologies. Education is also a key parameter in the in-
novation process. Particularly in the African countries, 
gaps in education, deficits in skills, and weak protection 
of IP rights challenge the management of innovations. 
Governments need to provide prerequisites such as ed-
ucation, legal structures, and financial support to create 
a proinnovation ecosystem. On the other hand, it is im-
portant that innovators are not overwhelmed by ex-
treme governmental bureaucratic demands while trying 
to introduce a new technology or product to the mar-
ket. 

Public-Private Partnerships
To improve a multi-stakeholder SED, PPPs can help 

facilitate collaborations and combine public and private 
funding. The Innovative Medicine Initiative (IMI) is the 
flagship PPP for healthcare in the EU. The IMI aims to 
improve the development of new and safer medicines for 
patients in a timely and effective manner [44]. African 
countries are increasingly recognizing the importance of 
strategic alliances and partnerships to address the chal-
lenges they are facing. Without collaborations between 
stakeholders, innovation can often not be realized. In Ke-
nya, universities and small companies are currently join-
ing forces with government institutions and foreign in-
ternational companies, such as IBM and Philips, to adapt 
a multidisciplinary approach to overcome challenges. 
Both the above companies have opened research and in-
novation centers in Nairobi to strengthen the develop-



Innovation in Healthcare and ICT 205Public Health Genomics 2018;21:197–206
DOI: 10.1159/000499853

ment and management of innovations in healthcare. 
There is a clear need for more PPPs like the IMI or the 
examples from Africa for the improvement of the innova-
tion process and to be able to “leapfrog” into a future of 
sustainable growth. Only when all relevant stakeholders, 
in both Africa and Europe, start learning from each other 
and working together from the early stages of the innova-
tion process, can current barriers and hurdles be over-
come. 

Conclusion

Not only is innovation seen as a key driver for eco-
nomic growth, it will also make the difference in tackling 
the many urgent developmental challenges currently 
faced by the world. This study highlights several similari-
ties and differences concerning innovation creation and 
innovation management in African and European coun-
tries. SED, PPPs, and proinnovation environments can 
help to address the many challenges these 2 continents 
face with regard to innovation in healthcare and ICT. 

Lessons Learned
Due to the emergence of frugal innovation, innovation 

is no longer in a linear association with R&D spending. 
Instead of only teaching the rest of the world, developed 
countries should start considering learning from others 
and that mutual learning can benefit all. To overcome 
barriers to innovation creation and innovation manage-

ment, the project participants of innXchange emphasize 
the importance of SED, proinnovation environments, 
and PPPs. 
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