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Foreword by the author 
 

This monograph draws on previous work done in collaboration with Frank 

Waeltring and my late business partner and friend, Dr Jorg Meyer-Stamer. 

However, although some parts may be familiar to readers, I have tried my 

best to take the issues described in the original RALIS Manual (Meyer-

Stamer & Schoen, 2005) further and deeper. Our recent experience in 

training development experts has shown the importance of making sure 

that people understand the fundamentals. This book does not provide 

recipes, although I have tried to give a practical understanding of the 

fundamental principles through examples and some selected textboxes. 

I would like to acknowledge that a lot of the learning on how to practically 

work on the improvement of innovation systems was refined within the 

context of supporting the German Technical Cooperation (GTZ, since 2011 

called the German International Development – GIZ) in different private 

sector development programmes, especially in the work in South Africa. 

The initial idea for an early version of this publication had its origins in a 

research paper for a GIZ working group on innovation that I co-authored 

with Frank Waeltring (2010). My special thanks go to Adrie El Mohamadi 

for the challenging assignments she set us, and also to the network of 

Technology Stations that were established at universities in South Africa 

that were willing to be willing participants and research subjects. 

Some of the content of this publication draws on text co-authored with 

the late Dr Jorg Meyer-Stamer during fieldwork from 2007 to 2009, and 

also from my PhD research on market failures involving knowledge-

intensive business services. The structure of this publication is based on 

my experiences in explaining and leading the diagnostic and improvement 

process from an innovation system perspective. 

I would like to thank my various students for their patience while I 

improved on this manuscript. 
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Chapter 1 Introduction 
 

The question of how to improve the technological performance of 

industries in developing countries is important for many reasons. 

Increasingly, industrialised countries are using technology to innovate 

new technologies. This means that industrialised countries are 

accelerating away from developing countries in areas such as new 

technology development, new industries as well as productivity.  

A second reason why this is an important question is because of the 

dependence of developing countries on old industries and commodities. 

As new technologies emerge, old market failures are overcome at lower 

up-front costs. For instance, the kind of investment that was required to 

process iron ore, or to start a plastics manufacturing business, has 

dropped tremendously in the last 10 years. This means that latecomers 

who use newer technology are able to undercut or outperform older 

industries built around older equipment.  

Thirdly, with the increased productivity and volumes of several Asian 

economies, countries in Africa are being flooded with lower-cost products 

that are being imported. While it can be argued that it is better to import 

products from countries that are able to manufacture at lower prices (at 

the same quality), the challenge is that many low-skilled jobs are being 

lost in these regions. At the same time many countries are reaching levels 

where the scale of value addition is being eroded to levels where a 

turnaround is becoming almost impossible. But productivity growth is 

known to be indispensable to growth in national income and wealth, with 

technological growth being an important contributor to productivity 

growth. 

A last reason that I will mention in this publication is that the 

technological progress of a society or a specific industry is very dependent 

on knowledge and learning. The fact that economies grow through a 

process of specialisation is an old idea. What many people fail to grasp is 

that this knowledge intensity is directly related to the emergence of a 

whole range of knowledge providers, knowledge carriers and knowledge-

intensive business services. This means that traditional extension services 

are no longer sufficient; a whole range of knowledge channels must be 
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developed to support the technological evolution of a given economic 

system. One of the reasons that prompted me to re-work this publication 

into the current form is that I believe that many developing countries 

have not yet fully grasped the implications of this ‘knowledge’ economy.  

It is important to take a business perspective of innovation and 

technological improvement. Why should businesses risk reinvesting their 

profits into new technologies, new ideas and new markets? While the 

policy imperatives for governments are clear, the motivation and logic of 

the private sector is often poorly understood. 

In view of this, the innovation system approach will be outlined. The basic 

elements of an innovation system are knowledge, technology, networks 

and the interaction of a variety of actors. Innovation systems are 

especially oriented towards the identification and promotion of 

knowledge and information flows between the relevant actors in the 

system. These flows are influenced by different kinds of business and 

social relationships that are not always recognised by analytical models, 

yet these relationships affect innovation at the enterprise, regional and 

sectoral levels. There are several non-scientific or non-technology-related 

issues that also affect the ability or tendency of firms to innovate, 

including competitive pressure and framework conditions. These external 

influences must also be understood in order to understand the 

performance of the innovation system from a business perspective. 

What happens in reality is that many approaches to innovation systems 

use linear cause-and-effect models to analyse and promote the 

relationships and knowledge flows between the stakeholders in the 

system. Often this is accompanied by simplistic differentiations between, 

for example, knowledge users and knowledge providers in the system, 

and there is a focus on the analysis of knowledge flows from the 

institutional and policy environmental level towards the business level. 

Along the way, the business sector and its reality often go out of focus. 

Such analyses miss important points in the understanding of how 

businesses react and interact in such systems, and how they develop 

knowledge, technological know-how and innovative products. 

Nonetheless, for the authors it is important to place this business 

perspective at the centre of attention to be able to identify 

competitiveness-driven intervention points. This publication 
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demonstrates that knowledge flows from this business perspective are 

more complex and not always directly or confidently identified and 

connected. 

The document is structured in three parts. Chapters 2 and 3 provide a 

theoretical foundation. Innovation, technology, knowledge and innovation 

systems concepts and their relationships are explained. Chapter 4 

introduces the main perspectives or lines of inquiry that must be 

understood in order to diagnose the factors that affect innovation within 

a region or an industry. Chapter 5 combines the innovation system 

perspective with three other popular frameworks used frequently in the 

diagnosis of factors affecting the growth and performance of industries 

and regions. These include a value chain perspective, an industry 

perspective using Porters Diamond, and a system perspective using 

Systemic Competitiveness. The latter is of particular interest to 

practitioners who combine diagnosis with policy advocacy. In Chapter 6 a 

process consulting approach is introduced. I try to explain how I typically 

design and implement my fieldwork around innovation systems. The book 

concludes with Chapter 7. 
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Chapter 2 The interplay between innovation, 

technology and knowledge within innovation 

systems 
 

In this chapter the fundamental elements that make up an innovation 

system are introduced. However, it is important to warn readers that an 

innovation system (discussed in Chapter 3) is far more than the sum of the 

elements. An innovation system describes a network of public and private 

institutions whose activities and interactions initiate, import and diffuse 

new technologies. Two important considerations in innovation systems 

are the structure of production and the institutional configuration around 

the production system. In innovation systems, the emphasis is less on the 

internal technology management activities of an individual firm and more 

on the dynamics, process and transformation of knowledge and learning 

within a complex economic system. However, we first need to clarify the 

basic elements of innovation, technology and knowledge. 

When the performance of innovation systems is being analysed, the terms 

‘innovation’, ‘technology’ and ‘knowledge’ are used repeatedly and in 

some cases even interchangeably. It is essential that practitioners are able 

to make a distinction between these terms so that they can distinguish 

between different cause-and-effect relationships within the innovation 

system. Innovation systems are abstract models representing a complex 

reality. By taking a business and systemic perspective, the interaction 

between innovation, technology and knowledge provides clues to 

opportunities for improving the larger innovation system and its health. 

However, complex systems are known for their intolerance of 'best 

practice' interventions introduced from the outside. Hence care must be 

taken to understand how these elements interact within a specific system. 

2.1 De-mystifying innovation 

When the general public (or businesspeople) are asked to describe 

innovation, most will cite examples of new products with innovative 

features as part of their descriptions (for example a cellphone or an iPod). 

Individuals such as Einstein, Bill Gates or Steven Jobs are often identified 

as successful innovators. What is not apparent in most of these 

explanations is how complex innovation really is, even when it is applied 
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to one product or one successful entrepreneur, never mind a whole 

business sub-system. Innovation is a powerful explanatory factor behind 

differences in performance between firms, regions and countries. Yet 

innovation is a poorly understood concept. In this section we will attempt 

to de-mystify innovation. 

While product and process innovation is better known and often receives 

the most attention, competitive advantage often emanates from 

organisational and business model innovations that emerge within 

societies.  

2.1.1 Invention vs. innovation 

A widely accepted distinction between invention and innovation is 

provided by Fagerberg et al. (2005:4). According to Fagerberg et al., 

invention is the first occurrence of an idea for a new product or process 

(first in the world), while innovation is the first attempt to carry it out in 

practice within a specific context (by, for instance, introducing a machine 

from another country into a local manufacturing process). Thus invention 

and innovation may be closely linked, although in most cases they are 

separated in time (sometimes decades or centuries), place and 

organisation. However, the fact that innovation typically emerges within 

a complex system is often overlooked. For instance, as Schumpeter 

(1964/1911) explained, the innovator who invented the steam engine still 

had to wait for others to develop the different aspects of the rail system 

before it could be commercially viable. The steam engine was initially 

invented in a completely different context, again illustrating how 

inventions are dependent on the context in which they arise. 

While many innovations can be linked to well-funded research 

programmes, funding is not a pre-condition for innovation. In fact, in 

many cases a lack of resources could stimulate people to innovate. Firms 

usually innovate because they believe there is a commercial benefit to the 

effort and costs involved in innovating. This commercial benefit could be 

measured in terms of return on investment or profits, but it could also be 

about cost saving, resource optimisation, solving a recurring problem or 

responding to the demands of a customer. Often increased competition, 

changes in market structure or market demand, or changes in 

technological performance also affect the innovation process. However, 
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innovation requires taking or at least managing risks. Therefore, firms 

with low capital or tied-up resources are less likely to innovate. 

To turn an invention into an innovation, a firm typically needs to combine 

several different types of knowledge, capabilities, skills and resources 

from within the organisation and the external environment (Schumpeter, 

1964/1911). The interaction between knowledge and learning will be 

discussed in more detail in the next section.  

The willingness of an individual to tinker and explore better solutions is 

influenced in part by the organisational context of the innovator, but also 

by factors such as education, qualifications, meta-level factors such as 

culture, personal characteristics (such as patience, inquisitiveness or 

tolerance of failure) and the institutional environment. Other factors such 

as competitive pressure, problem pressure, or social and economic 

incentives also play a role. Locations with a more diverse economic and 

social make-up are more likely to be conducive to innovation, as actors 

interact with people with similar and different interests. The proximity of 

other actors and the density of interactions make imitation, cross-

pollination of ideas, learning from others and the combination of different 

ideas into new products and services more viable (and less expensive). 

This feature could explain why urban areas are often hotbeds of 

innovation – there are more people with different ideas and perspectives 

that stimulate and often absorb new innovations. 

2.1.2 Innovation is not a linear process 

Frequently, policy makers, universities and technological supporting 

institutions erroneously describe innovation according to a linear model 

that assumes that innovation is applied science. It is assumed to be 

‘linear1‘ because it is believed that there are a series of well-defined 

stages that innovations go through, starting with research (science), 

followed by development and then finally production and marketing. In 

this linear model scientific research is deemed to be the most important 

step as it is the first step in the process. Although there are some cases 

that have followed this route, they are in the minority.  

                                                            
1 The ‘linear’ innovation process was first criticised by KLINE, S. & ROSENBURG, 
N. 1986.  An overview of innovation. In The positive sum strategy: harnessing 
technology for economic growth. Landau, R. & Rosenburg, N. (Eds.), Washington, 
DC: National Academies Press, pp. 275-305. 
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A softer version of the linear process of innovation is where it is assumed 

that the knowledgeable people are in academia or the business support 

structures, and that the task of policy makers is to devise ways to transfer 

the knowledge flows from universities and supporting structures to 

businesses. The main perceived limitation is the inability of 

businesspeople to learn by themselves or to absorb knowledge from the 

system around them. 

2.1.3 Incremental vs. radical innovation 

In business management literature a distinction is often made between 

incremental and radical innovation. Incremental innovation introduces 

relatively minor changes to an existing product or technology; it exploits 

the potential of an established design and often reinforces the dominance 

of established firms. It mainly originates from within the sub-sector or 

system, and the informed or connected firms are often aware of the 

changing trends2. While it hardly requires new science, incremental 

innovation draws on incredible skills, deductive reasoning and experience, 

and over time can have significant economic consequences. In the 

author’s experience most businesspeople hardly recognise incremental 

improvement as innovation, although when prompted, many are able to 

identify several incremental improvements to their products, processes 

and business systems.  

In contrast, radical innovation is based on a different set of engineering, 

scientific and business principles and often opens up new markets and 

applications. Christensen (2000) argues that both incremental and radical 

innovations based on a specific technological paradigm often benefits 

incumbent firms, and describes them as sustainable innovations (for 

incumbent firms). This is illustrated by the blue line in Figure 2-1. 

Disruptive change occurs when a different technological paradigm 

increases in performance to a point where existing firms and existing 

markets are overtaken in performance by a different technology. 

                                                            
2 Several trends, such as the increasingly important knowledge-intensive business 
service sector, or new ways of sharing and protecting knowledge, play an 
important role in providing firms with access to new or relevant information.  
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Figure 2-1: Sustaining and disruptive innovation 

 

Source: Adapted from an explanation by Christensen (2000) 

Figure 2-1 illustrates an emerging or disruptive technology that is being 

fine-tuned in another market, but that will soon influence the existing 

dominant technological paradigm. Simply put, disruptive technologies 

often originate from outside of the system, and they wreak havoc on 

many of the existing actors within a system. Firms with resources and 

adaptive management systems are often able to exit these systems or to 

shift into new market segments, although we can think of examples of 

famous and powerful firms going under or losing market dominance 

because they were disrupted by a new technological paradigm introduced 

by actors from another sector. An often cited example is Digital 

Equipment Corporation (DEC), an American computer firm that responded 

too late to new competitors offering better microprocessing technology. 

The firm was eventually purchased by Compaq at a much lower price than 

its former value. 

2.1.4 Architectural vs. component-level innovation 

Yet a further distinction is made between architectural innovation and 

component-level innovation (see Figure 2-2). The architecture defines the 

way different components or sub-systems are organised and how they 

interact with other components. Innovations at the component level, 

which is a physically distinct portion of the product that embodies a 

separate design concept, mostly reduce costs of production, and often 

take place at high frequency with a wide range of choices available. While 

the organisations that innovate at the component level are more 

dependent on past experience as well as economies of scale, the 
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organisations that determine the architecture are able to depend far 

more on their value addition, as well as the sunken investments of many 

other agents into the system. To make a change to the architecture of a 

system requires many simultaneous changes to different sub-architecture 

and component levels, which may be beneficial to some agents in the 

system, but not to others (thus vested interests often create a path 

dependency). A change to the architecture could even disrupt industry 

structure, and it changes the way the markets judge whether a specific 

architecture is suitable for the function or tasks it fulfils. A combination of 

path dependency and architectural change can be used to describe why 

many industries (or architectures) have disappeared.  

Figure 2-2 illustrates the architecture of a family car made up of several 

sub-architectures (bodywork, brakes, electronics and engine). 

Figure 2-2: An example of architecture and components 

Main Architecture 

(e.g. family car)

Sub-architecture 

(e.g. engine)

Sub-architecture 

(e.g. bodywork)

Sub-architecture 

(e.g. fuel injection 

system)

Sub-architecture

Sub-architecture

Sub-architecture

Sub-architecture

Sub-architecture

Component Component Component

Sub-architecture 

(doors)

 

Source: Author 

However, architectures such as the vehicle example in Figure 2-2 change 

slowly over time and can certainly be influenced by improvements at 

component level. Interestingly, the architecture of the vehicle also forms 

part of a wider architecture of road networks and urban designs, again 

reinforcing another higher level of path dependency. Some examples of 
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architectures and components are: desktop computers (architecture) and 

an internal graphics card (component) or a jet airliner (architecture) and 

in-air entertainment systems (components).  

2.2 Understanding innovative behaviour in practice 

From a practical perspective it is necessary to understand whether firms 

in a certain area or production system are behaving in an innovative way. 

This means that we have to understand their intentional as well as 

unintentional innovations at the level of the product, process and 

business structure. Intentional innovations take place when an 

opportunity to improve something is identified, and plans or activities are 

set in motion to bring about a change in the product, process or business 

management structure. Unintentional innovation mainly takes place in 

the form of quick fixes or urgent responses, such as to a demand from a 

customer or perhaps an innovation by a competitor. In many cases luck 

also plays a part in the innovation process.  

Furthermore, it is important to determine whether firms are innovating 

at the level of components or architectures. To use a value chain as an 

example, architectural innovations are typically driven (or controlled) by 

more established firms (independent of size) that have a thorough 

understanding of market or technological trends. If a specific firm in the 

value chain wants to improve a component, it is important to understand 

the power structure in the value chain and how component-level 

innovations are spread or absorbed in the system. Just as there are 

powerful actors in value chains who influence how prices are determined, 

in innovation systems there are actors who influence which kinds of 

innovations at component levels become accepted, or how architectures 

change over time. Textbox 2-1 highlights some questions that could be 

asked to understand the innovative behaviour of firms in a value chain. 
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In closing this section, it is worth repeating that not all businesspeople (or 

senior managers) are even aware of their own or their employees’ 

innovative behaviour. Sometimes it takes several prompts to get people 

to recognise their own innovative patterns or the causes of innovative 

behaviour. An example of an unrecognised innovation is illustrated in 

Textbox 2-2. It is also worth stressing that even if they claim otherwise, 

businesspeople and scientists alike often limit innovation to product 

improvement or formal research programmes, and neglect unintentional 

innovation, incremental improvements, luck, tinkering and 

experimentation. 

  

- Does your organisation have a formal programme of innovation?  

- Why do you innovate?  

- What creates the pressure to innovate? Where do your innovative 

ideas come from? 

- Do employees participate in identifying opportunities to improve 

the products, processes or management systems in the 

organisation?  

- Are there incentives for employees to solve problems or find ways 

to improve their own performance? 

- Do any of the employees in the firm interact formally or informally 

with other (external) organisations to improve the performance of 

products, processes and management systems? 

- Are you innovating at the level of components or architectures (this 

might take some explaining)? 

- Who in this value chain or system decides whether new ideas are 

accepted?  

Textbox 2-1: Examples of practical fieldwork questions regarding innovation
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Textbox 2-2: An example of a process-level innovation not recognised by a firm 

A practical example of an important innovation that was not even 

recognised by the enterprise is shown in the picture on the right. When 

prompted about how an electronics production company had innovated 

in its processes, the manager of the firm said that they had bought all 

their equipment from suppliers. During a tour of the production line 

where the firm assembles electronic systems, the author noticed the 

custom-built PC board washing system. Some of the staff had combined a 

dishwasher (modified of course) with a water purification system that 

they use to clean their electronic circuitry before assembly. This 

configuration cost them less than 10% of an off-the-shelf solution. The 

staff used Google to research what such as system should entail, and 

used the services of a testing lab to verify that their water was clean to 

the right technical specifications. 

 

 

A custom-built PC board 

washing system built in a 

firm in the electronics sector 

2.3 Defining technology from a broader system 

perspective 

Now that innovation has been de-mystified, we can turn our attention to 

the term 'technology', which is often used in tandem with 'innovation'. 

These terms are explained in this order, simply because using technology 

(in whatever form) is an important innovation in itself. 

Frequently, innovation is thought of as a new product or hardware 

artefact, or an improved process made possible by new technology. This 

error limits technology to hardware, and neglects the other aspects of 

technology. This section will describe technology from a broader 
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perspective, as the analysis of an innovation system requires an in-depth 

understanding of the role of a broader definition of technology. 

The narrow definition of technology refers to technical artefacts or 

hardware. However, complementary factors, without which the 

employment of technical artefacts makes no sense, are above all 

qualification, skills and know-how (of the people who work with 

artefacts), and organisation (i.e. the process of tying artefacts into social 

contexts and operational sequences)3. 

Meyer-Stamer (1997) formulates three conclusions based on the 

definition provided above: 

(1) Technology should not be seen in isolation from the environment 

in which it emerges, or from the organisational structures in which 

it is used. Technology does not come about in a vacuum; it always 

develops in concrete social contexts. It is therefore never neutral, 

and is always developed on the basis of given (economic, social, 

political) interests. 

(2) Technology often embodies organisational factors. A closed 

process in the chemical industry or a production line in the metal-

processing industry, for instance, consists not only of technical 

knowledge of individual processing sequences, it also implies 

organisational knowledge about possible transitions between 

these sequences. 

(3) Any narrow definition of technology, looking at hardware only, 

accompanied by the view and approach that go along with it, can 

thus be tantamount to a guarantee that projects will fail – in 

development cooperation no less than in many international high-

tech corporations. 

In the discussion on development policy and the field of development 

cooperation in recent years, there has been a general acceptance of the 

broad definition of technology, one that does justice to the problems 

outlined here. This definition (illustrated in Figure 2-3) includes four 

components originally described by Enos (1991:169):  

                                                            
3 Many people use ‘technology’ as a substitute for hardware artifacts and forget 
that the use or application of the artefact also requires the technology of 
knowledge. 
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(1) Technical hardware, i.e. a specific configuration of machines and 

equipment used to produce a good or to provide a service. 

(2) Know-how, i.e. scientific and technical knowledge, formal 

qualifications and tacit knowledge. 

(3) Organisation, i.e. managerial methods used to link hardware and 

know-how. 

(4) The product, i.e. the good or service as an outcome of the 

production process.  

 

 

 

 

 

 

 

 

 

Source: Enos (1991) 

The advantage of the broad definition is that it can help to avoid barren 

discussions in that it prevents, for instance, any equating of technical 

artefacts with technology. To this extent it mirrors experience gained, for 

example, in development cooperation – in view of this definition it is 

obvious that technology cannot be transferred in package form. At the 

same time it is, against this background, easier to comprehend that 

technology is involved whenever production goes on – even when 

seemingly primitive technical artefacts are utilised in the process, for “no 

country is without technology, not even the most primitive” (Enos, 

1991:169). However, the absorptive capacity of countries, regions within 

countries and between different firms differs vastly. 

Figure 2-3: The elements and objects of technology 
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Practically speaking, this means that practitioners must be careful when 

describing technology in relation to hardware that they do not neglect the 

other dimensions. For instance, when trying to understand where ‘new 

technology’ comes from in a value chain, make sure that respondents are 

not only identifying equipment suppliers. A second line of enquiry may be 

to get respondents to consider other kinds of technology related to know-

how, or how to configure a specific process or organisation. 

If a broader definition of technology is accepted, it becomes clear that 

there is a close relationship between technology and various forms of 

knowledge. This will be the focus of the next section. 

2.4 Defining knowledge from a broader system 

perspective 

In the preceding section it is explained that an innovation is based on 

knowledge, i.e. one of the elements of technology. Next we describe the 

internal sources and generation of knowledge within firms and how 

knowledge intensity in industry can be increased.  

2.4.1 Internal sources and generations of knowledge 

within industries and firms  

Knowledge may be acquired in two different ways:  

• In a solitary way (as an individual or as part of a team) where 

knowledge is gained through experimentation without much 

communication or interaction with other external actors, or 

through a process of deductive reasoning, or it may involve a 

combination of tinkering and deduction, or 

• By purposeful interaction with other external agents involving 

personal or non-personal communication with other people, 

specialists and knowledge sources. 

A large part of the knowledge a firm needs is available internally, namely 

the knowledge of the engineers, managers, technicians and other 

employees. Their knowledge is partially acquired externally based on 

previous formal training, and partially in a cumulative process based on 

learning-by-doing. This internal knowledge, which is available at any given 

time, is the main resource of a firm when it comes to innovation. 

However, organisations that innovate more frequently are better able to 
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absorb new knowledge and learning compared to organisations that only 

purposefully innovate occasionally or infrequently. But not all firms are 

able to tap into this internal asset, mainly because many firms are 

managed in a way that allows them to reflect on their own patterns of 

behaviour or the trends affecting their performance. When the day-to-day 

emphasis is on survival or routines, a tendency to under-invest in 

purposeful innovation activities may occur. This behaviour not only 

undermines the development of the internal knowledge base, but will also 

lead to an underdevelopment of external networks that could lead to 

exchange or transactions with other knowledge sources.  

As a rule, acquiring knowledge by interaction is more efficient as the 

innovator can learn from the deductions and experiments of others. 

Knowledge is cumulative and is possessed by different actors throughout 

the system. Thus, while some knowledge is exogenous, most knowledge is 

in the minds of the agents within the system. Firms are both users of 

knowledge and sources of knowledge. Often the most important sources 

of knowledge are other manufacturing firms, customers, suppliers of 

inputs and equipment, and other competitors. Also important are service 

firms which offer specialised services such as consultancy, software or 

access to databases. Other external sources include business and 

professional associations, technology institutions, research centres, 

universities, government agencies and meso-level organisations.  

However, learning from others is only possible if the costs of interaction 

with other peers and organisations are low enough or if the density of 

networks makes this possible. Malerba (2005:387) states that “knowledge 

is highly idiosyncratic at the firm level, does not diffuse automatically and 

freely among firms, and has to be absorbed by firms through their 

differential abilities accumulated over time.” This accumulation often 

emerges through an iterative cycle combining deduction, 

experimentation, application, reflection, learning and adaptation between 

people working on the same problems or opportunities. Knowledge 

hardly ever flows from clever academics to practical businesspeople.  

Another consequence of the description provided by Malerba is that 

knowledge flows more easily in places where there is a certain scale to 

the density of knowledge. Urban concentrations or regions where certain 

sectors are more prominent enable these knowledge flows to take place 
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at a lower cost. Search costs are reduced through other complementary 

factors in denser areas, for instance through theatres, churches, schools 

and other social infrastructures. At the same time there is a higher return 

on knowledge investment, which partially explains why people are willing 

to pay such high living costs to live and work in a city.  

Over time the knowledge intensity of industries increases, leading to more 

specialisation and concentration of resources. In regions where there is a 

concentration of production and competition, the scale of knowledge 

specialisation activities may increase over time. This spatial intensity of 

knowledge spill-overs is often created by outsourcing, or the 

establishment of specialised institutions and through the increased 

availability of knowledge-intensive business professionals and services 

that spread knowledge between actors.  

Several studies have also shown that greater access to knowledge can also 

lead to a densification of industry, a trend that is clearly visible around or 

near scientific research centres, universities or specific customers. Better 

resourced organisations can connect to regional or global knowledge 

systems, thus in effect overcoming local-scale issues. Various kinds of 

specialists known as knowledge-intensive business service providers 

emerge in knowledge-dense areas or industries, and act as carriers of 

knowledge between firms. Lundvall (1992) goes as far as to describe 

knowledge as the most fundamental resource in the modern economy, 

with learning being the most important process.  

Textbox 2-3 provides examples of practical fieldwork questions that can 

be used to better understand the knowledge in and between firms and 

their supporting organisations. 
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- Does your organisation experiment with new ideas to try and 

reduce costs or improve performance? 

- In this experimentation, do you interact with other organisations? If 

so, which ones? What form does this interaction take? 

- How does your organisation harness the knowledge and experience 

of internal human resources?  

- How important are more formal training and education 

programmes in bringing in new knowledge into the firm? 

- If you need access to external knowledge and experience, where do 

you turn to? 

- What is the role of external knowledge or service providers 

(specialists) in solving problems or transferring specialised 

knowledge into your organisation? 

- Where do you get your improvement ideas from? 

 

2.4.2 How knowledge intensity can be increased 

But how do firms become more knowledge intensive? And how can 

knowledge flows between different actors be stimulated? Often the 

ability of a firm to absorb new knowledge or to translate new information 

into practice may be limited. Antecedents to this absorptive capacity are:  

• prior knowledge within the organisation, and  

• the ability to interact with other actors which requires different or 

complementary information.  

Therefore finding ways to cultivate the absorptive capacity of actors in the 

system is important, especially for innovative firms (Nonaka, 1994; Cohen 

& Levinthal, 1990).  

From a different perspective, it is obvious that a firm relies on external 

knowledge in two ways: 

• The indirect way includes the school education, vocational 

training and higher education of its employees as well as further 

training. This creates the knowledge base of a firm which is not 

aimed at resolving an immediate problem but rather at providing 

Textbox 2-3: Examples of practical fieldwork questions regarding knowledge
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the knowledge that helps a solution to be found (it allows for 

better informed tinkering and higher-level deductive reasoning).  

• The direct way includes exchange of information and experience 

with other firms and contracting consultants, and cooperation 

with a contract research institute.  

These different kinds of knowledge acquisition have a strong influence on 

the competitive and innovative behaviour of firms. 

There are different kinds of knowledge in play at the component and 

architectural levels. At a component level knowledge about each of the 

major design concepts and the way in which they are implemented is 

necessary. For example, to design a specific component for a vehicle, 

knowledge of alternative designs, and the strength or applications of 

different designs is required. At an architectural level, knowledge about 

how different components are integrated or linked together into a 

coherent whole is needed. 

Knowledge flows should not be improved only for the sake of increasing 

the depth of knowledge within a sector or society, but to also enable firms 

to develop or build on their own internal and informal knowledge 

networks as a means to become more competitive. It is important also to 

recognise that knowledge in industries flows via other intermediaries, 

such as direct and indirect intermediaries (knowledge service providers, 

equipment suppliers, etc.) and social networks (family, friends).  

2.5 Distinguishing between technology and innovation 

management and improving innovation systems 

Based on the author’s experience of teaching these subjects, it is safe to 

assume that some readers will still be struggling to distinguish between 

the concepts of innovation systems and the business management subject 

of (strategic) technology and innovation management (see Burgelman, 

Christensen & Wheelwright (2009)). What is the difference between these 

two approaches, and why is it important to distinguish between them if 

both are necessary? 

The management of technology and innovation plays a strategic role in a 

business, and involves the management of research and development, the 

linking of science, engineering and management disciplines to plan, 
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develop and implement technological capabilities to shape and 

accomplish the strategic and operational objectives of an organisation. 

Although information and communication technology has become 

increasingly important in organisations, technology management goes far 

beyond this. Important questions that technology management seeks to 

address are:  

• Who carries out technological exploration?  

• How is it carried out? 

• How will it affect the organisation and its environment?  

The management of technology and innovation concentrates on the 

internal value chain of the firm and its competitive environment. It is 

important to recognise that the management of technology in firms and 

other organisations can also be improved by general management, 

engineering and scientific qualifications. 

Organisations that manage their technology and innovation activities are 

critical to the improved performance of economic systems and increased 

wealth. Thus the ability of organisations to consciously manage their 

innovation and technology-related activities is important also in the 

context of innovation systems. In order to understand the drivers of 

performance of a specific innovation system, it is necessary to understand 

the major factors that influence the competitive and innovative behaviour 

of the organisations within the system, as well as the broader policy 

environment.  

However, the literature on innovation systems concentrates more on the 

aggregate system and the interaction between different actors, while 

technology management concentrates on the strategic micro behaviour 

within organisations. There is a relationship between these two topics, 

because innovation systems depend on the ability of firms and other 

organisations to be innovative, and firms will only be incentivised to be 

competitive through the management of the technology if the larger 

innovation system supports innovative behaviour. Thus a two-way 

relationship exists between technology and innovation management and 

the broader innovation system around the firm. Figure 2-4 attempts to 

distinguish between the technology management approach and the 

innovation systems approach.  
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Figure 2-4: Distinguishing between the technology management and the innovation 
systems approaches 

The technology management approach 
• Draws on business management literature (the objective is to 

optimise the use of technology in its difference forms in order to 
reduce costs, manage resources or increase competitiveness). 

• Takes a strategic perspective of the technology management of 
the firm. 

• The focus is on developing and managing technology, innovative 
capabilities, research and development, engineering and science. 

• Establishes relationships with carefully selected external 
knowledge providers (including equipment suppliers, scientific or 
technical knowledge sources, knowledge-intensive business 
service providers and customers). 

• Focuses on reducing the costs of knowledge exchange with 
external knowledge providers. 

• The main emphasis is on the internal value chain of the firm and 
how it is affected by the external competitive and technological 
environment.  

 
Often these topics are confused because they have certain terms  

or ideas in common. It is important to understand the difference  

and relationship between these two approaches 

 

The innovation systems approach 
• Draws on subjects of evolutionary economics, complex adaptive 

systems and technological upgrading of industries – evolution is a 
central idea. 

• Focuses on systemic configurations at national, regional and 
sectoral levels. 

• Interventions are aimed at the meta, macro, meso and to a 
limited extent the micro level (macro and meso being the most 
dominant) 

• Patterns of interaction, knowledge and information flows in the 
system between actors are important. 

• Sometimes there is too little focus on firm-level incentives or 
pressures to innovate (abstract and policy driven). 

• The unique patterns of behaviour and interaction are emphasised. 
Source: Author 

Although Figure 2-4 emphasises the differences between the two 

approaches, they are often conflated or treated as one and the same 
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approach by development practitioners and management consultants in 

the field. It is necessary to assist firms to manage their technology 

better, but this alone is not sufficient to improve the performance of the 

broader innovation system. For instance, helping firms to engage with 

open knowledge platforms (such as the knowledge or science commons) 

may increase their levels of knowledge and reduce the costs of acquiring 

external knowledge. However, improved use of knowledge by one or a 

few firms does not automatically translate into an improved innovation 

system. It is only once this changed behaviour spills over to other 

competitors or affects the behaviour of other actors in the system that 

the broader system is affected. For this change to become visible other 

competitors have to receive signals that there is a new or different way of 

doing things, or that better results can be achieved through the use of 

specific knowledge. It is therefore hard to predict which change in 

behaviour at the firm level may trigger a change of performance of the 

broader system. 

However, we believe that when attempting to stimulate the 

innovativeness and increased usage of technology in a value chain, 

practitioners will have to give attention to both technology management 

(within firms and with the close collaborators) and existing innovation 

systems.  It is important that these two separate but related fields of 

study should not be confused (or conflated), as it may lead to unintended 

consequences or unsustainable interventions. By being aware of the 

difference in approaches, interventions to stimulate the improved 

performance of the system can be designed in a more systemic way. The 

systemic nature of innovation systems means that a small intervention at 

a particular point in the system may have large effects elsewhere in the 

system.  

2.6 Chapter summary 

An innovation system describes a network of public and private 

institutions, whose activities and interactions initiate, import and diffuse 

new technologies. Two important considerations in innovation systems 

are the structure of production and the institutional configuration around 

the production system. In innovation systems, the emphasis is less on 

the internal technology management activities of an individual firm and 

more on the dynamics, process and transformation of knowledge and 

learning within a complex economic system. 
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To really understand and influence innovation and technological 

upgrading within a larger system, the concepts of innovation, 

technology and knowledge must be properly understood. Practitioners, 

businesspeople, policy makers and academia frequently misunderstand 

these concepts, which leads to unsustainable interventions and wasted 

resources. Although innovation, technology and knowledge are important 

in their own right, innovation systems are about how these interact within 

a systemic context through a wide range of transactions and interactions 

that take place between various agents in the system. An innovation 

system is not only about knowledge exchange between two actors, the 

increased use of modern technology or the research and development 

activities of one firm – other important factors are the proximity of other 

actors; the spill-overs from technology services; the education levels of 

employees; the internal environment and absorptive capacity within the 

firm which reflect on its own learning; as well as the external environment 

that causes the firm to innovate in order to improve its economic 

performance. Practical examples of lines of enquiry in fieldwork are 

provided to assist practitioners to apply the various elements of an 

innovation system described in this chapter. 

It is important to distinguish between the business management concept 

of technology and innovation management and the promotion of 

innovation systems. While the first is focused on the internal organisation 

and how it optimises its technology, the latter is focused more on how 

different organisations interact and learn together. 
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Chapter 3 Innovation systems: transforming 

knowledge and learning into innovation 
 

This chapter describes how innovation systems in specific industries, 

technologies or regions shape the innovative behaviour of firms, and how 

their behaviour at the micro level can in turn shape the broader 

innovation system. The objective of this chapter is to introduce the basic 

elements of innovation systems and then to build up to a complete 

systemic perspective of how the elements are related.  

The chapter starts by describing different perspectives on innovation 

systems. Although the discussion may seem to be very abstract, it 

provides clues to important entry points and levers. It is necessary to 

spend some time here as the topic of innovation is often poorly 

understood, and often during programme design and fieldwork it is 

necessary to (re)explain many of these basic concepts. The second half of 

the chapter provides deeper insight into innovation, technology and 

knowledge, and how these interact within a systemic context. It is also 

necessary to make a brief digression into the subject of technology and 

innovation management, as this is often confused by management 

consultants and some development practitioners as interventions in 

innovation systems.  

3.1 What is an innovation system? 

Some entrepreneurs may argue that they have an innovation system 

within their enterprise. However, it is necessary to make a distinction 

between an innovation system within an organisation and a broader 

innovation system. Freeman (1987:1) defined an innovation system as 

“the network of institutions in the public and private sectors whose 

activities and interactions initiate, import and diffuse new technologies.” 

Lundvall (1992:10) argued that the ’structure of production’ and the 

‘institutional set-up’ are the two most important dimensions that jointly 

define an innovation system. 

Most research into innovation systems draws on evolutionary and 

complexity theories (Ramalingham, Jones, Reba & Young, 2008; Foster & 

Hölzl, 2004; Nelson & Winter, 2002), where economic growth and 

technological change are seen as endogenous to the system (Romer & 
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Link, 2008; Nelson, 1995a; Nelson, 1995b). The emphasis is mainly on the 

dynamics, process and transformation of knowledge and learning into 

desired outputs within an adaptive and complex economic system4.  

The innovation system approach spells out quite explicitly the importance 

of the ‘systemic’ patterns of interactions between the various 

components of inventions, research, technical change, learning and 

innovation (Soete, Verspagen & Ter Weel, 2009). Thus the interplay 

between knowledge application and absorption, different kinds of 

innovation and learning as an interactive process is more important. 

Although it is possible to identify recurring trends within productive 

systems (such as a lack of research or absorptive capacity, market failures 

or expensive coordination costs), the complexity and the context of the 

system require that practitioners suspend their judgement of what 

typically needs to be done to improve a value chain. The focus in the 

diagnosis is less on the specific product or process within a firm, and more 

on the technological and dynamic system that allows the emergence of 

innovations in a whole region, sector or economy. Thus related 

production systems, seemingly unrelated systems, the density of social 

relations, unique local or regional institutional configurations, and 

patterns of interaction all come into effect within an innovation system. 

3.2 Different perspectives on innovation systems 

Although most of the research and literature on innovation systems have 

similar origins, there are small yet important differences between the 

various schools of thought. In general, three slightly different perspectives 

on innovation systems are described in the literature, namely: 

• national innovation systems 

• local innovation systems 

• sectoral innovation systems.  

The practical relevance of these three perspectives to value chain 

practitioners will become apparent in the brief summary of each approach 

given in the next section. The different kinds of innovation system are 

                                                            
4 This is very different from typical value chain or private sector development 
approaches where an external agent analyses the system to try and fix it or 
improve its performance. 
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illustrated in Figure 3-1. It should be borne in mind that these different 

perspectives are all abstract models of the same system. 

Figure 3-1: Different kinds of innovation system 

 

Source: (Cunningham, 2009) 

For firms, the different innovation systems around the firm are invisible, 

and any particular firm can be part of several different kinds of innovation 

system simultaneously without even being aware of these systems. Even 

though these systems are invisible to firms (and practitioners), firms are 

part of the system, and affect and in turn are affected by the systems. The 

borders of these systems are difficult to always define exactly, and firms 

at a local level may be influenced by several innovation systems at local, 

regional, sectoral, national and international level. The fact that these 

borders are invisible to firms simply means that during analysis, the 

practitioner must draw lines somewhere in the system, while at the same 

time being aware that these borders are permeable to external forces and 

must be treated with flexibility. The three kinds of innovation systems will 

be described next using Figure 3-1 as a reference. 

3.2.1 National innovation systems 

The national innovation system perspective brings to the forefront the 

central role of the state as coordinating agent of public resources. The 

study of national innovation systems owes much to the work of scholars 

such as Freeman (1987), Lundvall (1992) and Nelson & Rosenburg (1993). 

Their particular attractiveness to policy makers lies in the explicit 
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recognition of the need for complementary policies – it draws attention to 

weaknesses in the system while highlighting the national setting of most 

of the institutions in the system (Soete et al., 2009:7). Much of the 

literature on national innovation systems may seem abstract to many 

private sector development practitioners, as the interventions all appear 

mainly to be at a macro or political level. However, many of the principles 

and arguments are relevant also at the local or sectoral level, although the 

intervention points may not be through policy mechanisms. 

In the industrialised world, innovation systems have been on the 

development agenda for a long time (OECD, 1992). In most developing 

countries there were pressing priorities to deal with. UNCTAD, in its Least 

Developed Countries report (UNCTAD, 2007), argues that many of the 

least developed countries hardly have innovation systems, and that it is 

more appropriate to concentrate on the technological systems of these 

countries. Other authors such as Fagerberg. (Fagerberg, Srholec & Knell, 

2007; Fagerberg & Verspagen, 2007) and Nelson (2004) have also 

explored the conditions of catch-up of developing countries. However, 

several emerging countries, such as Brazil, India, China and South Africa 

are already working on improving their national innovation systems, 

especially through reforms or improvements of publicly funded 

institutions involved in science, technology and innovation.  

Altenburg (2009) proposes that national innovation systems in developing 

countries should be focused on solving problems facing the country, and 

not on creating ‘new-to-the-world’ innovations or low spill-over 

interventions such as science parks or incubators. He argues that 

developing countries should focus on protecting or addressing the 

interests of the poor, and that the productivity and technological gaps 

between the developing countries and industrialised countries should be 

reduced. Most of the current debate around innovation systems in 

developing countries overemphasises the role of the state and formal 

R&D (research and development) through non-market institutions, and 

underemphasises the role of markets and the private sector. 

For development practitioners working on macro or meso level policy, 

this perspective is useful as it allows industrial policy to be connected 

with other policies such as science, technology and education. A wide 

range of literature exists on how to identify national performance 
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indicators and how to govern national innovation systems. For value chain 

practitioners working on national or global value chains, this literature is 

easy to incorporate into their work. 

3.2.2 Sectoral innovation systems 

Another perspective on innovation systems is the sectoral innovation 

system. Value chain practitioners will identify with this approach. 

According to Malerba (2005), the emphasis of sectoral innovation systems 

is on a group of firms that develop and manufacture the products for a 

specific sector and that generate and utilise the technologies of that 

sector. The boundary of the system is drawn around a technological 

paradigm that is formed by a knowledge base, specific technologies and 

inputs, the different actors and networks that are systemically 

interacting, and the institutions supporting a specific industry. This is an 

important difference from value chain analysis, where the logic of the 

chain is determined by the system surrounding the conversion of a raw 

material into a product for a market.  

Sectoral innovation systems researchers distinguish between high R&D-

intensive sectors (such as electronics or drugs) and low R&D-intensive 

sectors (such as textiles or shoes). These systems change over time as the 

different elements co-evolve. Furthermore, sectoral innovation systems 

could transcend and connect different local, national or international 

borders. However, not all sectors are equally innovative. Some sectors are 

net innovators of key technologies (computers and instruments) while 

others are net users of new innovations (textiles and agriculture).  

A key difference between different sectors lies in the sources of 

innovation and the appropriability mechanisms. Pavitt (1984) proposed 

four types of sectoral patterns of innovation activities that are still 

relevant today (see Table 3-1). 
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Table 3-1: Four types of sectoral innovation patterns 

Type of 
industry 

Main 
sectors 

Main 
features 

 

 Source of 
process 
techno-

logy 

Balance 
between 
process 

and 
product 
innova-

tion 

Relative 
size of 

innova-
ting 

firms 

Appropria-
bility or 

diffusion of 
technology 

Supplier-
dominated 

Agriculture, 
housing, 
private 
services, 
traditional 
industries 

Suppliers Process Small Diffusion of 
new 
technologies 
and learning 
take place by 
learning-by-
doing  

Scale-
intensive 

Bulk goods 
(steel, 
glass), 
assembly 
lines 

In-house 
R&D, 
equip-
ment 
suppliers 

Process Large Appropriabi-
lity is 
obtained 
through 
secrecy and 
patents 

Specialised 
suppliers 

Machinery, 
instruments 

In-house 
R&D, 
customer
s 

Product Small Appropriabi-
lity comes 
mainly from 
the localised 
and 
interactive 
nature of 
knowledge 

Science-
based 

Electronics, 
chemicals, 
software, 
engineering 

In-house, 
suppliers 

Mixed Large Science is a 
source of 
innovation, 
and 
appropriabi-
lity means are 
of various 
types ranging 
from patents 
to lead times 
and learning 
curves 

Source: Adapted from Pavitt (1984) and Malerba (2005) 

Value chain practitioners should note that one value chain could easily 

span several sectoral innovation systems, while still remaining in one 



38 
 

overarching sector as defined by the Standard Industrial Classification 

scheme. In some cases this may be very obvious, but in other cases (such 

as in electronics) the relationships between different sectoral innovation 

systems become more complicated and difficult to understand. An 

additional practical consideration is that industry lifecycles become more 

pronounced when the technological and innovative performance of a link 

(or several links) in a chain is considered. An innovation system can be 

completely reconfigured with the adoption of a new technological 

paradigm that may originate from within the system, or from outside the 

system. The implication is that a value chain could become completely 

reconfigured as well. This is part of the evolution that societies undergo in 

the process of change, and it could be an opportunity or a curse to those 

actors in the system who are not able to adapt to the new circumstances. 

3.2.3 Regional or local innovation systems 

A third perspective is a regional or local innovation system perspective, 

where the focus is on the configurations of regional networks, 

organisations and institutions (Meyer-Stamer, 2007; Meyer-Stamer & 

Schoen, 2005; Cooke, 2001). The main characteristic of a local or regional 

innovation system is that it is mainly focused on a specific geographic 

space and on the specific knowledge spill-overs that occur around 

certain firms, industries or institutions unique to that space. In regional 

innovation systems attention is given to past patterns of interaction 

between different agents, and creating a future desired identity. Public 

and private resources are then mobilised around complementary 

activities, joint priorities and shaping new patterns of interaction. A pitfall 

for many programmes is that often the role of the public sector 

elements (especially with regard to universities and science centres) is 

overemphasised, and the needs of the private sector, especially within 

the context of ever-changing competitive dynamics, industry lifecycles 

and demand changes, are underemphasised. 

It is also possible to look at a sectoral innovation system within a specific 

geographical area, although co-location of a number of different 

organisations does not necessarily automatically result in an innovation 

system. Rather a specific emphasis in local or regional innovation systems 

is to look at unique regional patterns of interaction that may lead to 

increased knowledge sharing, joint research opportunities, and the 

responsiveness of technological and educational institutions to the needs 
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of industries. An example of a local or sectoral innovation system is 

provided in Figure 3-2. 

Figure 3-2: An example of a local innovation system 

 

In the example in Figure 3-2, the so-called 4 Pillars of Innovation 

(Hillebrand, Messner & Meyer-Stamer, 1994)5 become apparent, namely: 

• The firm environment and the competitive and cooperative nature 

of relationships between firms. Meyer-Stamer and Schoen 

(2005:17) conclude that the firm is the most important place 

where innovation takes place. 

• The framework conditions which include external factors that 

influence performance and competitive pressure such as 

macroeconomic, regulatory, political and other factors. 

• The technology-related organisations, service providers and 

technological infrastructure. 

• The educational and training organisations that are formally 

charged with learning, education and knowledge transfer to firms 

and employees. This includes both public and private providers, as 

well as primary, secondary and tertiary-level education. 

                                                            
5 Based on the original ideas of Chris Freeman (Freeman, 1987). 
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The application of the 4 Pillars of Innovation in the understanding of the 

perspective of business on innovation systems will be discussed in more 

detail in Chapter 4. 

3.3 The practical relevance of the distinctions 

between the different kinds of innovation systems 

A development practitioner who has read the description of the different 

kinds of innovation system will now want to know why these distinctions 

matter. When trying to understand a national innovation system (for 

instance in automotive manufacturing and related industries), the 

emphasis is more on finding sector-specific public interventions that 

benefit or influence the behaviour of the whole system. However, this 

approach may not be able to detect any differences that may exist 

between regions and sub-sectors within the country. This is where 

regional or sectoral innovation systems then become more relevant. 

Often it is useful to take the perspective of a firm (or a group of firms) and 

then see how its behaviour is affected by different innovation systems. 

Figure 3-3 below provides an example of a real case that was analysed in 

this way in South Africa. It is an appraisal of the toolmaking sector at 

national level, which at the same time focused on regional tooling 

innovation systems in certain areas of the country (Gauteng, Western 

Cape and the East London area). 
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Figure 3-3: Example of how one firm is affected by different innovation systems 

 

Source: Adapted from Cunningham (2009) 

Figure 3-3 illustrates how one manufacturing firm is dependent on several 

sectoral innovation systems. These include the national innovation system 

in the host country (South Africa), the regional innovation system in the 

city (East London), the sectoral innovation systems of machine tooling and 

the heavy transport innovation system (at local and national levels), and 

even the innovation system in another country (Germany) where the 

products and processes are designed. The firm accesses various kinds of 

knowledge services from the local community, from within the province, 

and from international customers and equipment suppliers. The system 

around this automotive component supplier in East London is slightly 

different from the automotive innovation system in Durban and Gauteng. 

So although certain elements of the national automotive innovation 

system are composed of the many actors in the South African system, 

there are important regional differences. These systemic differences are 

made more intensive by the different regional sub-systems, which all 

seem to have evolved from their own regional interpretation of a national 

policy framework. For instance, in the Durban region many automotive 
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component producers are influenced by Japanese management 

innovation because of the prominence of Toyota (and thus universities 

have courses on these subjects), whereas in East London, 

DaimlerChrysler’s use of sophisticated equipment and German-influenced 

precision manufacturing has influenced the behaviour of many firms 

(resulting in many German engineering firms operating in the region). 

The relationships and interactions between the various elements in the 

system are important, not so much the exact definition of the system. In 

practical terms this means that in Durban the automotive sector is mainly 

focused on certain products and technologies. In Port Elizabeth, the 

system should be expanded to include other forms of transport 

equipment and experimental vehicle development. Edquist (2005:182) 

explains that an innovation system always has a function: it is performing 

or achieving something. The main function of an innovation system is to 

pursue innovation processes, i.e. to develop, diffuse and use innovation. 

It is tempting for the public sector to focus mainly on the publicly 

governed elements of the (national) innovation system – several 

interventions can be implemented by the public sector to improve the 

performance of the publicly controlled elements. However, the purpose of 

an innovation system is to improve or stimulate the dynamism, innovation 

and use of improved technology by the private sector, therefore any 

intervention to improve the performance of the innovation system should 

be measured by its systemic impact on the competitiveness and 

performance of the private sector. Very often such a measure can be 

achieved through a diagnosis of a regional or local innovation system, or a 

sub-sectoral approach. 

But understanding an innovation system also has relevance for 

businesspeople. Innovation systems provide insight into where certain 

concentrations of knowledge, expertise, skills and even service providers 

are. A business wanting to establish a Research and Development function 

might have to choose between locating close to their current facilities, or 

close to an area where there are high concentrations of relevant skills or 

supporting institutions. Mark Dodgson, David Gann and Ammon Salter 

recently authored one of the best text books that describes innovation 

systems from a business perspective (Dodgson, Gann & Salter, 2008) 
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A large business might want to understand the innovation system it is part 

of in order to strengthen the system around it, as this will stimulate not 

only its input providers, but also its customers. With more attention given 

to the creative class, the knowledge class and the importance of diverse 

actors engaging within certain places like cities, an innovation systems 

perspective might provide clues on how to leverage regional assets. 

3.4 Chapter summary 

Three different perspectives on innovation systems are described in this 

chapter. While national innovation systems appear more abstract (or 

policy driven), they often appeal to policy makers looking for systemic 

interventions to optimise investments in public research and education 

and other supporting institutions. Sectoral innovation systems appeal to 

value chain practitioners because they consider technology and sector-

specific elements of an innovation system. Nonetheless, it is explained 

that practitioners need to differentiate between sectoral innovation 

systems and the innovation system of a value chain – which often spreads 

across sectors. Local or regional innovation systems emphasise the 

interactions, knowledge spill-overs and relationships between firms and 

institutions within a specific geographic region. Often elements of sectoral 

and local innovation systems can be found in the same locations and allow 

simultaneous diagnosis. 

Government officials, supporting institutions and even businesses have an 

interest in understanding innovation systems better. Innovation systems 

provide an insight into how knowledge flows within a region or a sector, 

and how specific institutions emerge that provide a distinct advantage to 

certain industries or locales. Even within one sector in an economy 

important regional differences can occur. These differences are not only 

about how the regional dynamics between firms differ, but also about 

how specific tacit regional knowledge, institutions and competitive 

pressures evolve. 
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Chapter 4 Identifying the factors affecting 

innovation systems in value chains and clusters 
 

In this chapter, the matter of how to diagnose an innovation system 

practically is described. In Chapter 3 it is explained that at least four main 

kinds of interaction must be understood to form a picture of the 

innovation system: 

• The knowledge and technological domains involved, which 

include knowledge generation and dissemination. 

• The actors and the networks and how they behave within the 

context of market, networks and hierarchies (firm rivalry, 

cooperation, collaboration and market trends). 

• The role of institutions and organisations (technological, 

educational and governance). 

• The dynamics from a geographic perspective (knowledge density, 

spill-overs, comparative advantage, distance, social cohesion and 

other meta-level factors). 

Each of these four factors can be different between the different links (or 

sub-sectors) that form part of an economic sub-system or a value chain. 

Yet simple relationships between different kinds of actors could lead to 

innovation. Innovations can be copied (imitated) from other competitors 

or completely non-related firms, or bought in from suppliers of equipment 

and other intermediary inputs, or an exchange of ideas on a social 

occasion could lead to an innovative solution in a business. For instance, 

when a firm purchases a new machine, certain changes (innovations) to 

their production or logistics systems may be required. Thus an intended 

improvement (buying a machine) leads to unintended innovations in the 

firm relating to process or management. 

4.1 A framework for the diagnosis of an innovation 

system 

This section describes the main practical considerations that are applied 

when diagnosing an innovation system. This framework can be used to 

diagnose a national innovation system, a regional or local innovation, or a 

sectoral innovation system. However, depending on the level of diagnosis, 
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more emphasis may be placed on different aspects. For instance, when 

diagnosing a national innovation system, much more emphasis is placed 

on national and publicly funded science and technology institutions, while 

a sectoral diagnosis will be much more specific about how knowledge 

flows within particular technological domains. 

The four kinds of interaction that must be understood to get a picture of 

an innovation system are stated in the opening paragraph of this chapter.  

The 4 Pillars of Innovation proposed by Hillebrand et al. (1994) are 

illustrated in Figure 4-1 and provide a simple analytical framework that 

can be used to identify the main characteristics of a specific innovation 

system as it relates to business. We recommend that these 4 pillars be 

used as lines of inquiry, with each 'pillar' providing research questions 

that identify the factors that affect the innovative behaviour of firms. 

These pillars should not be seen as static or as a prediction of what is 

needed, but should rather be interpreted as providing different 

perspectives (research angles) on the interaction between different actors 

within a system. 

This model can easily be combined with other instruments frequently 

used in value chain promotion such as Systemic Competitiveness (Meyer-

Stamer, 2005; Esser, Hillebrand, Messner & Meyer-Stamer, 1995) or the 

Value Links approach (Springer-Heinze, 2007). This framework is useful as 

it allows the micro-level actors (mainly firms) to identify areas in which 

they can improve their own performance. Furthermore, un-met 

technological as well as educational opportunities are identified which 

allow meso-level supporting organisations to respond with specific 

programmes to address bottlenecks and opportunities. This may even 

lead to macro-level policy refinement. All these interventions occur within 

a meta-level environment where attitudes towards failure, learning, 

critical reflection and entrepreneurial behaviour affect the innovative 

behaviour of firms and innovators. 



46 
 

Figure 4-1: The 4 Pillars of Innovation 

Adapted from Hillebrand et al. (1994) 

4.1.1 First line of inquiry: factors affecting the performance 

of firms 

This is where a large part of innovation takes place, and firms are the 

target of efforts to stimulate innovation. The measure of effectiveness of 

an innovation system is the extent to which firms use innovation to create 

a competitive advantage. While business owners, managers and engineers 

like to emphasise that their in-house effort is the main driving factor of 

innovation, research consistently shows that interaction with other firms, 

in particular suppliers and customers, is also a key driver of technological 

learning and innovation. Technology and innovation management is 

especially relevant at this level.   

A large part of the analysis of the firm level and its supporting 

environment can be achieved with mapping and diagnostic instruments 

typically also used during value chain diagnosis. Perhaps the main 

difference is that more attention is given here to the sources of ideas, 

inspiration, information and collaboration. 
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Textbox 4-1: How to analyse the firm level 

 Use Porter’s 5 Forces (Porter, 2008) to analyse competitive pressure 
on firm strategy in each link of the value chain. 

 Use Porter’s Diamond (Porter, 1998b) to analyse industry structure, 
key factors driving industry behaviour and sophisticated demands 
placed on industry by customers. 

 Using the value chain map to analyse performance, cost and 
competitive pressure in the different links of the value chain (and at a 
total chain level). 

 Search for evidence of firm cooperation, efforts to increase 
competition, and pressure on firms to improve productivity and 
innovation.  

 Search for evidence of firms managing their technology and 
innovation in a more complete way (in some cases this may even be 
diagnosed using technology management audit instruments). 

 Ask firms where their creative ideas, inspirations and information 
used to convert these into innovations come from. 

 

From the checklist provided in Textbox 4-1 it becomes evident that a wide 

variety of instruments can be used to diagnose innovative behaviour, 

sources of ideas, sources of knowledge and evidence of experimentation 

and learning within a specific kind of enterprise. Most of this information 

can be gathered through structured interviews and site visits to 

enterprises. 

4.1.2 Second line of inquiry: macroeconomic, regulatory, 

political and other framework conditions 

The second pillar is established through the macroeconomic, regulatory, 

political and other framework conditions. They define the set of incentives 

firms are facing. More specifically, they establish whether or not firms 

have to innovate. Firms’ innovative efforts are not usually the result of 

enthusiasm for innovation but the outcome of necessity – firms have to 

innovate because their competitors are innovating too, and because they 

will get kicked out of the market if they do not innovate. In turn, this 

means that firms that are experiencing little competitive pressure will 

often not be inclined to put much effort into innovation, which is perfectly 

rational as innovation always involves cost and risk. Textbox 4-2 provides 

examples of the framework conditions can be analysed. 
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Textbox 4-2: How to analyse the framework conditions 

 Use the Systemic Competitiveness framework to analyse the 
different meta-, macro-, meso- and micro-level issues and 
interventions. Try to relate interventions to specific kinds of 
behaviour and market failures. Furthermore, identify vicious and 
virtuous loops that connect the different behaviours identified in the 
system.  

 Analyse the factors that shape the investment decisions of industry 
and public organisations. 

 Analyse the pressure on important customers of the industry to 
improve performance.  

 This level also needs to consider other social and political factors. 
Investment risk, political risk, social cohesion and economic scale 
factors must all be understood. 

 

While some of these issues can be identified through desktop research, 

interviews with key industry leaders or experts will quickly reveal which 

factors affect the investment and experimentation appetite of the 

business sector. Experienced value chain practitioners will already be 

familiar with the lines of inquiry under this heading. 

4.1.3 Third line of inquiry: technological institutions that 

disseminate knowledge 

The third pillar is technological institutions. Firms depend on a variety of 

public and private technology institutions in order to compete and grow. 

Examples range from access to basic research all the way to access to 

technical problem solving. The measurement, standards and testing and 

quality assurance (MSTQ) of a country is also assessed from this 

perspective. The density of interaction between various technology 

institutions, as well as the interaction between the firms and the 

technology institutions is an important factor in the innovation trends in a 

sector. Various kinds of technical services such as knowledge-intensive 

business services play an important role in knowledge spill-overs between 

different firms.  

Again, technology and innovation management are important from this 

perspective, as supporting organisations that are not aware of their effect 

on the broader system, nor of how their technological behaviour affects 
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the environment in which they work, could negatively affect an innovation 

system. 

Textbox 4-3 provides examples of how the technological institutions 

around firms or in a region can by analysed. 

Textbox 4-3: How to analyse the technological institutions 

 Identify the main sources of knowledge-intensive services and 
knowledge inputs into the industries being analysed. Make a 
distinction between public goods, private goods and mixed goods. 
Remember to consider the unique characteristics of knowledge-
intensive business services and the sensitivity to market failures. 

 Analyse the pressure on firms and supporting organisations to 
manage their technology (broadly defined) better.  

 Identify important equipment suppliers, and determine whether they 
‘embed’ knowledge, service and other information when they sell or 
promote technology. 

 Who are the specialists that understand the sector and offer services 
based on their expert insight (public and private)? 

 Which technological institutions and actors from outside of the 
system matter? Are there firms that are using resources and insights 
coming from elsewhere? 

 

By visiting the technological providers identified by industry in the value 

chain or in the region, the reverse line of questioning could also yield 

important insights. The following are sample questions that could provide 

important insights into how the demands of industry shape the supply of 

these services:  

• How do you provide industry with intensive or specialised 

knowledge? 

• Which specialised or advanced knowledge are businesses 

asking for? 

• How do you know which services and products to develop? or  

• How do you decide which technological services to provide? 

The main difference here from a typical value chain diagnosis point of 

view is the shift away from generic technological services provided by 

business development, extension and other support providers. The 

emphasis is now on the sources of knowledge, technical expertise and 



50 
 

specialist advice. With this line of inquiry it is necessary to understand the 

trends or patterns around the technological paradigm that defines or 

anchors the innovation system or the regional identity. Where and how is 

this technological paradigm defined, and how is it 'translated' into a 

service (or input) that is valued by industry?  

A practical tip is also to try and determine what the leading firms are 

asking technological organisations about, as this could provide signals to 

the rest of the industry as to what the future trends might be. It was 

stated earlier that this kind of knowledge (insight) does not flow easily 

between firms, and proactive responses to these changing trends could be 

valuable to industries. 

4.1.4 Fourth line of inquiry: the role of education and 

training institutions 

Finally, there is the fourth pillar which consists of education and training 

institutions. There is certainly some overlap with the third pillar, as some 

research institutions will do some training, and some training institutions 

(especially universities) may be involved in research and development. 

However, it is crucial to understand that even in the case of universities 

their core mission is mainly education and training. There is currently a lot 

of controversy about the ability of universities to do research and 

development, and to transfer their results to firms.  

Under this heading it is important to consider private training providers 

and all other sources of formal or structured training and skills 

development. In many industries specialised or specific training is 

provided by training providers other than in the formal education system. 

The more diversified the economic or industrial system, the more demand 

there will be for highly adaptive and responsive training providers. 

The model of the research university was created in the 19th century 

when universities were quite elitist institutions. It is unclear whether this 

is a suitable role model for the mass university of the 21st century. In any 

case, it is important to acknowledge that even in advanced countries the 

importance of universities for economical research and development (as 

distinguished from basic research) is often overestimated. In developing 

countries, the potential of universities to contribute to firms’ upgrading 

efforts is usually very limited, and mainly takes the form of education and 
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training. However, the relationships that exist between academics and 

students are important informal channels of support to industry.  

A recurring pattern in developing countries is that poor research, and 

even to some extent education relations, exist between the formal 

education sector and industries. There are multiple reasons for the 

disconnect, which range from the aptitude and competence of education 

sector staff, all the way to the fact that many manufacturers in developing 

countries draw on education systems elsewhere. In my practical 

experience, even though some academics may have good relations with, 

or consulting assignments in, the private sector, the systemic relationships 

and responsiveness of the education sector to the current and future 

needs of the private sector are usually non-existent. At the same time, the 

private sector’s ability to identify common requirements, and to articulate 

their education needs to the education system, is also usually limited. 

Textbox 4-4 provides some guidelines of how the education institutions 

around an industry can be analysed. 

Textbox 4-4: How to analyse the educational institutions 

 Identify the different sources of training and education used in the 
industry. Identify qualification frameworks, education trends and 
gaps between supply and demand. Again consider public, private and 
mixed goods. 

 How fast can education providers adapt their curricula (either in the 
short or long term) in order to respond to new needs, new areas of 
specialisation and increasingly the multidisciplinary requirements of 
industries that are growing? 

 Evaluate the credibility of formal education institutions and their role 
in technology transfer, technology application and applied research. 
What are the formal and informal mechanisms for knowledge and 
technology transfer? 

 Assess the state of technology management in the industry and in 
supporting organisations.  

 Assess the levels of professional management in the industry and 
supporting organisations. Are managers acquiring further business 
management education through, for instance, postgraduate 
qualifications and research?  

 Are postgraduate students with industry experience studying at 
universities, thus transferring practical knowledge back into the 
formal institutions? 
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 Is the education available responding to the needs of the industry to 
increase its performance and competitiveness? 

 Are local firms accessing educational organisations elsewhere? Why? 

 

A characteristic of industrial evolution or economic growth is continuously 

increasing specialisation of production factors. Thus the ability of various 

public and private education institutions to respond to new demands, 

increased specialisation or context-specific education is constantly 

challenged. In Schumpeterian innovation, new products, services and 

models are created by combining existing elements with new elements, 

thus another demand on educational organisations is the increased ability 

to combine different traditional fields into new courses.  

For example, electrotechnical engineering and mechanical engineering are 

often taught by different departments in universities. However, in the 

automotive sector (and in most production lines combining different 

process technologies) there is a demand for engineers qualified in the 

specialised field of mechatronics (the combination of electronics and 

mechanical engineering). Another example is in medical devices, where 

medical (or even surgical) qualifications and expertise are combined with 

tooling, plastics, electronics or radio technology know-how.  

Thus the line of inquiry in this pillar is not only to understand how 

educational organisations train their students or respond to the general 

needs of industry, but it rather concerns how different educational 

organisations keep track with new (often un-expressed) demands in 

industry, and how new courses, research areas or human capital can be 

created. Ultimately we want to find ways to make the education sector 

more responsive to the current needs of the private sector. At the same 

time, the education sector can play a crucial role in assisting industries to 

better understand the human capital requirements in the future. Many of 

the world’s leading innovation regions are dynamic because of the active 

facilitation role played by various education institutions in not only 

responding to training and education needs, but actively creating demand 

for and supply of new skills and technologies that are not yet in demand. 



53 
 

4.1.5 Conclusion of the four lines of inquiry 

In the diagnosis of a value chain or a regional economy, the frameworks 

and lines of questioning described in this chapter can be used to structure 

some of the findings, and also to better understand the behaviour of the 

actors in the innovation system. However, it may be necessary to ask 

additional questions, or to adapt existing instruments to gather the 

missing information.  

It is necessary to recognise that groups of actors in a given chain could 

belong to different innovation systems simultaneously even if they are 

part of the same value chain and closely related. Therefore a practical tip 

is to draw an initial map of the value chain, and then to approach the 

different groups of enterprises that either perform a similar function or 

that have similar business models. This will allow the researcher to 

determine whether specific groups within a value chain are affected by 

similar or different innovation systems. 

From a regional perspective, firms present in multiple locations may also 

play an important role in spreading knowledge and information. The ideas 

or innovations that are spread inside these firms easily jump between 

locations. Therefore when investigating the role of one of these firms in a 

specific territory, it is important to understand how information flows 

between the different branches of the firm. These firms often form 

knowledge pipelines into and out of locations, so we also have to try and 

understand how knowledge flows between the branches of this firm and 

the location. 

The four perspectives described have an effect on each other. 

Furthermore, certain meta behaviours and socio-cultural behaviours 

might be affecting multiple perspectives. To identity the factors that 

seems to be shaping the system in more than one way might lead to 

interventions that have a strong multiplier effect. Therefore findings 

should not be considered in isolation, the relationships between the 

different perspectives must be understood.  

In the rest of this chapter some frameworks to better understand the 

systemic relationships between the different factors will be explained. 
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Chapter 5 Combining an innovation systems 

diagnosis with other approaches and frameworks 
 

In this chapter, the content of Chapter 4 is combined with three other 

instruments frequently used in private sector development. Chapter 5.2 

explains how value chain practitioners can use an innovation systems 

perspective to deepen their insight into the factors that shape innovation 

within a value chain. In practical innovation systems work a value chain 

perspective is often needed as it places a specific sub-sector within a 

broader industrial system. In Chapter 5.3, the work of Michael Porter is 

introduced. Porter’s Diamond is a framework that is often used to 

describe the factors that determine the structure and competitiveness of 

industries and even nations. The chapter concludes with the Systemic 

Competitiveness framework. 

5.1 Using a Value Chain logic to understand an 

innovation system 

The value chain approach can be described as a systematic diagnosis of a 

production system of a particular kind of output. In many value chain 

improvement exercises, the practitioner physically or logically follows the 

product through the different steps of the conversion process in a linear 

way. However, in many instances value chain promotion links different 

production systems that may cut across several different sectors6, regions 

and technologies. Thus a value chain approach is typically wider in focus 

than the traditional sub-sector promotion that occurs within regions. 

Table 5-1 illustrates the differences between value chains and sub-sector 

promotion.  

  

                                                            
6 Sectors are generally understood along the lines of the International Standard 
Industry Classification, e.g. the food sector, the metalworking sector, the textile 
sector, etc. 
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Table 5-1: Sub-sectors, value chains and sub-channels 

Sector Agriculture & Food 
examples 

Tourism examples Textiles & 
clothing 

examples 
Sub-sector Horticulture, dairy 

products, meat 
and others 
 

Ecotourism, beach 
tourism, 
conferences and 
others 

Clothing, textiles, 
carpets, and 
others 

Value chain Horticulture, 
French beans and 
tomatoes 

Ecotourism: e.g. hiking 
in a national park or 
animal watching 

Clothing: Apparel 
and knitwear 

Sub-chains or 
channels 

According to end 
product: table 
tomatoes sold in a 
supermarket 

According to individual 
services and 
attractions: Cabin 
accommodation for 
hikers or facilities for 
nature observation 

According to end 
product: brand 
name apparel 
sold in specialty 
stores 

Source: Springer-Heinze (2005) 

While certain locations may be dominated by a particular sub-sector, 

value chains often connect sub-sectors and regions into larger production 

systems that are not so obvious. For example, the wooden office furniture 

sub-sector in one town is part of a value chain that stretches from the 

forestry sector in a nearby rural area to furniture display rooms in another 

country. While in the early days of the production system furniture 

manufacturers depended on nearby forests, their production system may 

have evolved to a point where they depend on various kinds of raw wood 

from different sources in a country. In this example the value chain 

stretches through at least four sub-sectors, namely forestry, timber 

processing, furniture making and furniture retail in different parts of a 

country. All four of the sub-sectors mentioned are influenced by different 

sectoral systems, different technological systems, as well as regional 

dynamics.  

An important task of value chain promoters is to decide where the 

boundaries of the diagnosis of the production system should be drawn. 

Key considerations are typically related to resource or distance. In many 

value chains, there are also 'logical' breaks where actors in two links do 

not really relate to each other. To expand on the example cited in the 

preceding paragraph, the foresters and the furniture makers have very 

little in common, and hence the sawmills that connect them might 

actually be seen as the end of one chain (of forestry) and the start of the 
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next (wooden furniture manufacturing). However, a programme with 

sufficient funds with a regional focus might just decide to work with both 

chains. 

Thus a value chain perspective offers practitioners and policy makers a 

cross-view of a production system as it relates to a specific kind of 

product. Value chains are typically more focused on end-markets (or end-

products) than other sectoral development programmes, although there 

are many examples where small producers and their products were 

‘pushed’ to markets that often did not exist.  

Value chain promotion is easily combined with other development 

approaches such as local and regional economic development, the 

business development service market approach as well as natural 

resource protection. For many donor organisations this provides the 

opportunity to extend the systemic aspects of the value chain approach 

towards integrating more actors and aspects into the overall intervention 

approach. For instance, Meyer-Stamer (2008:12) describes at least nine 

different ways to map a given value chain (see Table 5-2). 

Table 5-2: Different ways to map a value chain 

 Technical function Organisation

Materials flow 1. Technical sequence of 
production process 

2. Organisations involved in 
production process  

Knowledge 

flow  
3. Sources and destinations 

of knowledge  

4. Organisations generating and 
using knowledge  

Monetary flow 5. Financial instruments  6. Monetary flows between 
organisations  

Cost structure 7. Share of each activity in 
total cost 

8. Share of each company in 
total cost  

Power 

structure  
–– 9. Organisations exerting 

power in the chain  

Source: Meyer-Stamer (2008:12) 

From Table 5-2 it is apparent that the mapping of a value chain allows an 

in-depth analysis that goes several layers deep. For instance, other data 

layers may include statistical data such as number of enterprises, 

employed labour, financial information and trade information.  
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The depth of the analysis depends on the complexity of the chain, the 

ease of finding relevant and reliable data, and ultimately, the objective of 

the chain analysis exercise. For instance, if a value chain is analysed in 

order to advocate certain policy changes, then a more detailed approach 

is required that will typically combine a consultative approach with 

quantitative statistical research. However, as part of a local economic 

development initiative to improve a locality, a less data-driven and more 

participatory approach may yield better results. In most value chain 

approaches there is an explicit focus on involving the private sector, or on 

creating incentives for the private sector to be involved in improving the 

performance of the system. 

Value chains also make the differences between the configurations of 

similar or related production systems apparent. Although two physical 

products may look similar or function in a similar way, they are often the 

results of a totally different configuration of actors, challenges, 

requirements and intervention needs. Whereas it is true that sectors and 

sub-sectors involve a high number of different products, actors and 

communication channels, this is also the case of similar value chains or 

value chains in different countries. Two examples will demonstrate this 

difference:    

a) While the basic flow diagram of two closely related products may 

look very similar, value chains are typically described by the end-

product. Thus the value chain for fresh honey may look similar to 

the value chain for pharmaceutical honey, but a closer 

investigation may yield different details with regard to actors, 

supporting institutions, market relations, entry points and 

predominant issues.  

b) The value chains of two products which are exactly the same may 

differ in different geographic regions. For example, the potato 

value chain in Kenya might look very different from the potato 

value chain in South Africa due to the different organisational, 

institutional and production configurations.  

This means that practitioners have to investigate each value chain on its 

own merits, although other ‘similar’ chains can be used as a reference or a 

benchmark. The ultimate aim of value chain analysis is not to draw a map 

of the chain, but to understand the configurations of relationships and 
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other dynamics of the value chain system and how it may be tweaked to 

achieve specific developmental objectives. 

There is a relationship between the structure and complexity of a given 

innovation system and the structure and complexity of the industries it is 

built around. Thus a relatively simple or linear value chain might have a 

relatively simple and straightforward innovation system around it. 

However, just as in a value chain, there is no relationship between the 

simplicity of a given system and the ease of identifying feasible and 

sustainable interventions in the systems. Thus innovation systems in 

different kinds of value chains must be sensitive to the context of the 

system being analysed. 

5.1.1 Distinguishing between linear and more networked 

value chains 

From the examples cited in the preceding section, it becomes obvious that 

some chains are more linear while others are more complex, and that 

value chains can connect production systems that are in close proximity or 

that are distant from an integrated system. Before we shift our attention 

to innovation systems, it is necessary to briefly explain the differences 

between linear and more networked value chains. 

For an experienced value chain practitioner, the mapping and analysis of a 

linear value chain may be a fairly straightforward exercise. Many 

commodity products or traditional industries have fairly straightforward 

chains. The main priority of the practitioner is to understand:  

• the different kinds of actors 

• the geographic focus (or reach) of the value chain 

• the different transactional relationships between different actors 

• the important supporting or meso-level organisations and the 

more technically orientated extension services 

• how different macro policies, laws, customs and behaviours affect 

the performance of the chain. 

When analysing the value chain of a more complicated product, it is 

difficult to map a process that seems to represent the supplier networks 

and processes of different firms. This is mainly due to the heterogeneity 
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and diversity of different business model configurations, with Boeing and 

Airbus as examples. While both firms create very similar-looking 

commercial airliners, the value networks around these firms are 

completely different and difficult to compare. In many cases, the 

production network that emerges as production elements become more 

specialised is difficult to map, and can change rapidly as new products and 

services are launched. Springer-Heinze (2007) describes these production 

networks that surround a producer as value networks. The typical 

challenge when analysing these value networks is to understand and 

define the boundaries of the system. It becomes even more complicated 

to identify the total system because different specialised units of the 

larger producers have their own value networks. Under these dynamic 

circumstances the ways in which firms manage their technology and 

innovation become very important. For instance, as a specific product 

evolves, a sub-sector that does not keep abreast of the latest 

technological development may be cut from the production system or 

may be substituted for another technological paradigm. This topic will be 

explored in more detail in the next chapter. 

5.1.2 Combining a value chain perspective with an 

innovation system perspective 

If the concepts of innovation, knowledge and technology are thoroughly 

understood by value chain practitioners, then existing instruments can 

easily be adjusted to become more ‘innovation system’ aware. For 

instance, in Table 5-3 the popular Porter’s 5 Forces model is used to show 

how different practitioners could use the same analytical tool in their 

work either in traditional value chains or to improve technology 

management or an innovation system. This table shows that while these 

fields of practice have many instruments in common, small contextual 

changes need to be made in order to analyse both the value chain and the 

innovation system.   

We make a distinction between how firms can better manage their 

technology and innovation, and how the broader innovation system can 

be improved (see Chapter 2.5). The reason for this distinction is that 

within value chains there are often different supporting organisations or 

service providers that may be very interested in pursuing the improved 

management of technology and innovation, while leaving the 

improvement of the broader innovation system to development 
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organisations or the public sector. It is necessary to reiterate that these 

two levels of diagnosis should not be confused, and that practitioners 

should realise that there is a relationship between the system level of the 

firm and the broader innovation system. 

The implication is that many value chain practitioners can deepen the use 

of their existing tools to be more innovation system sensitive. 

Practitioners with experience in organisational development of meso-level 

institutions or in working with macro policy should find it easy to adopt 

the innovation system perspective in their value chain work. 

Table 5-3: Example of how Porter’s 5 Forces could be used for probing by different 
practitioners 

Porters 5 Forces
Example question 

used in mini-
workshops 

Value chain 
interpretation and 

deeper probing 

Technology 
management 
interpretation 

and deeper 
probing 

Innovation 
systems 

interpretation 
and deeper 

probing 
Force 1: Threat of 
new entrants 
What are the 

strengths and 

weaknesses of 

new entrants? 

How easily do new 
competitors enter? 
If they enter too 
easily then this 
might undermine 
investment (and 
competitiveness) of 
all firms. 
On what basis do 
new competitors 
enter? 
How are incumbent 
firms differentiated 
from new 
entrants? 

Is new 
technology 
making it easier 
for new firms to 
enter? 
Are firms from 
other markets or 
technological 
paradigms 
entering this 
market? 

From which 
sector or 
technology 
paradigm are 
new entrants 
coming from?  
Do they bring 
new innovations 
and technologies 
into the sector?  
On what basis do 
new competitors 
enter? 
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Porters 5 Forces
Example question 

used in mini-
workshops 

Value chain 
interpretation and 

deeper probing 

Technology 
management 
interpretation 

and deeper 
probing 

Innovation 
systems 

interpretation 
and deeper 

probing 
Force 2: 
Bargaining power 
of suppliers 
What are the 

strengths and 

weaknesses of 

our suppliers? 

How strong are 
suppliers with 
regard to 
negotiating prices, 
delivery terms, 
contracts and other 
terms? 
What are the 
strengths and 
weaknesses of 
suppliers? 

Are equipment 
suppliers able to 
support and 
maintain the 
products that we 
buy from them? 
Are our 
technology needs 
considered by 
our suppliers? 
Are our suppliers 
competitive? 
Do they have the 
right products, 
spares and 
accessories in 
stock at good 
prices? 

What role do 
equipment 
suppliers play in 
transferring 
knowledge from 
elsewhere into 
the system? 
Are equipment 
suppliers able to 
demonstrate, 
maintain and 
promote new 
technology? 
Do suppliers 
stock an 
adequate range 
of equipment in 
the country? 

Force 3: 
Bargaining power 
of customers 
What are the 

strengths and 

weaknesses of 

our customers? 

How strong are our 
customers in 
negotiating prices, 
delivery terms, and 
other contract 
terms? 
What are the 
strengths and 
weaknesses of our 
customers? 

Do our customers 
prescribe which 
technology we 
should use? 
How do changes 
in the technology 
used by our 
customers affect 
our business? 
What do our 
customers 
demand in terms 
of quality, 
productivity, 
features and 
price? 

Are the trends 
and demands of 
the market clear 
and understood?  
Do customers 
(markets) 
communicate 
their desires and 
demands, and is 
this clear? 
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Porters 5 Forces
Example question 

used in mini-
workshops 

Value chain 
interpretation and 

deeper probing 

Technology 
management 
interpretation 

and deeper 
probing 

Innovation 
systems 

interpretation 
and deeper 

probing 
Force 4: Nature 
of the 
competition/rival
ry 
What are the 

strengths and 

weaknesses of 

how we compete?

What are the 

strengths and 

weaknesses of 

how we 

cooperate? 

What are the 
strengths and 
weaknesses of 
cooperation and 
rivalry? 
How do we 
cooperate, and in 
which areas? 
What are the 
strengths and the 
weakness of our 
sector-
representative 
organisation? 

Do we have 
norms and 
standards that we 
have agreed with 
our competitors 
that give us an 
advantage over 
other groups?  
What are the 
standards and the 
norms in our 
industry? 
 

What is the role 
of the sector-
representative 
organisation in 
stimulating 
knowledge 
exchange? 
How do 
knowledge and 
ideas spill over in 
the industry? 
Are firms 
cooperating at all 
on any 
technology or 
innovation-
related issues? 

Force 5: Threat of 
substitutes 
What are 

potential 

substitutes for our 

products and 

services? 

 

What are potential 
substitutes for our 
current products? 
What other 
products can our 
customers choose? 

What products 
can our 
customers choose 
as alternatives? 
Are there other 
technologies that 
are same or 
similar? 
Are there other 
product 
architectures that 
provide similar 
functions or 
features? 
 

Are there other 
technologies that 
are developing at 
a rapid pace that 
currently do not 
meet the 
requirements of 
our main 
market? 
Can our 
technology be a 
substitute in 
another market 
(where it may 
develop faster)? 
What are the 
changes in 
architecture, or 
are new 
architectures 
emerging? 
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5.2 Using Porter’s Diamond to diagnose industry 

structure and demand on the sector 

Michael Porter’s ‘Diamond’ of competitiveness attempts to isolate the 

factors that influence the competitiveness of industries and nations 

(1998a:71) and is illustrated in Figure 5-1. The Diamond is frequently used 

in country and industry-specific competitiveness assessments and 

benchmarks, but it can also be applied to value chains, clusters or local 

economies 

Figure 5-1: Porter’s Diamond of Competitive Advantage 

Firm strategy, 

structure and rivalry

Factor conditions Demand conditions

Related and 

supporting 

industries

 

Source: Porter (1998a:72) 

The four broad attributes that shape the environment in which local firms 

compete, promote or impede the creation of competitive advantage are 

illustrated in Figure 5-1. The four dimensions depicted in Figure 5-1 all 

exert a force on each other, with the Diamonds of different contexts and 

countries exerting different kinds of forces on each other.  

For innovation system practitioners it has particular value as it highlights 

how demand conditions shape an industrial or a regional economic 

system, and in turn, how the industrial system might shape demand. 

According to Porter, demand not only shapes supply, it shapes the 

supporting institutions, the industry structure and rivalry and factor 
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conditions. In turn, each of the four factors of Porter’s Diamond influence 

the other factors.  

Table 5-4 describes the different factors of production as originally 

described by Porter (1998a:77). Porter explains that for each economic 

activity, goods are produced with a combination of factors that reflect the 

factor endowments of the entity in question. Thus, goods that can be 

produced with a relatively high proportion of labour to capital tend to be 

manufactured in countries where labour is relatively abundant. Arrow 

(1999:17) adds that knowledge is increasingly becoming an important 

factor of production that is affecting the ability of firms to remain 

competitive. While capital and labour are considered private goods, 

growth is achieved through increases in knowledge. 

Table 5-4: Different factors of production 

Factor type Description 

Factor  

conditions 

Cover natural resources, climate, location, unskilled and 

semi-skilled labour, and debt capital 

Advanced  

factors 

Include modern communications infrastructure, highly 

educated personnel such as graduate engineers and 

computer scientists, and university research institutes in 

sophisticated disciplines 

Generalised 

factors 

Include the transport system, debt capital and well-

motivated and qualified employees who can be employed 

in a wide range of industries 

Specialised 

factors 

Involve narrowly skilled personnel, infrastructure with 

specific properties, knowledge bases in particular fields, 

and other factors with relevance to a limited range or even 

just to a single industry 

Source: Adapted from Porter (1998a:77) 

For innovation system practitioners it is important to recognise that 

increasingly, non-traditional local factor conditions such as knowledge, 
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relationships and motivation are making some areas become more 

competitive than others (Keeble & Nachum, 2002; Zack, 1999; Porter, 

1998a:78). Thus a local innovation systems perspective can help to 

understand how these tacit or difficult-to-explain factors can shape a 

region’s innovativeness and competitiveness.  

Traditionally, clustering took place around comparative advantages such 

as a harbour or other natural asset. A new trend is that competitive 

advantage is increasingly becoming dependent on soft factors, namely the 

so-called ‘advanced’ factors of production of knowledge and technology 

(Department of Trade and Industry (DTI), 2007:27; Di Cagno & Meliciana, 

2005; Powell & Snellman, 2004; Daniels & Bryson, 2002; Florida, 2002). 

Nusbaumer (1987:69) explains that this ‘software’ becomes more 

important than ‘hardware’ as a factor in the expansion of industry and 

advanced services.  

Many countries make the mistake of trying to preserve their traditional 

industrial base along the lines of outdated concepts of industrial 

economics (Stare, 2007:171; Nusbaumer, 1987:69). However, in 

industrialised countries governments recognise that knowledge, creativity 

and other soft factors (such as quality of housing, diversity of social 

activities and the overlaps between different knowledge bases) are 

increasingly important in driving innovation and the technological 

upgrading not of only industries, but whole regions. 

Another body of literature discusses the determinants of regional growth 

on the topic of national and regional innovation systems and their 

relationship to the competitiveness of firms and regions (Fagerberg & 

Verspagen, 2007; Cooke & Memedovic, 2006; Lundvall, 2005; Doloreux & 

Parto, 2004; Cooke & Memedovic, 2003; OECD, 2002; Cooke, 2001; OECD, 

1997). The common theme in this literature is that the interaction 

between firms and their supporting and technological institutions is very 

important for the competitiveness of firms, and that this interaction 

mainly takes place through the exchange of knowledge and ideas between 

actors, spurred on by competitive behaviour. Furthermore, there is a 

regional dynamic in these innovation systems that affects the competitive 

advantage of whole industries as the supporting technological and 

institutional infrastructure develop around an industry (Cooke & 

Memedovic, 2006; Audretsch & Feldman, 1996).  
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The importance of the ongoing evolution that takes place during the 

economic growth process is also found in evolutionary economics. Nelson 

(1995a) describes the important interplay between firms, educational 

institutions and technological institutions that has become known as the 

Triple Helix of economic growth.  

5.3 Systemic competitiveness as a framework of 

understanding the broader system 

The term ‘systemic competitiveness’ occasionally crops up in the 

discussion on economic development and industrialisation, although it is 

rarely explained what exactly it is supposed to mean. It usually refers, 

somewhat vaguely, to factors that influence individual companies’ efforts 

to become competitive. This may refer to macro-economic framework 

conditions, infrastructure, government interventions, or other factors. 

Meyer-Stamer (2005) and Esser et al. (Meyer-Stamer, 2005; Esser et al., 

1995) propose a framework known as Systemic Competitiveness that 

allows for the analysis of the relationship between meta (cultural), macro 

(broad economic policies), meso (industry or issue-specific policies and 

programmes) and micro (network, hierarchy and market level 

performance) levels in an industrial system. This framework not only 

connects the micro behaviour of markets, firms (hierarchies) and 

networks to each other, but also explains the relationships between 

government policy, institutional performance and even the cultural and 

socioeconomic views in a society. It is a heuristic framework which pulls 

together contributions from various disciplines of economics and social 

science which, based on our experience, are useful in understanding why 

industrialisation efforts succeed or fail. 

5.3.1 What is Systemic Competitiveness? 

The main message of the concept of Systemic Competitiveness is 

straightforward: Sound macroeconomic conditions and functioning 

markets are a necessary, but not sufficient condition for successful 

development. Dynamic development is, first and foremost, based on 

entrepreneurial dynamism, not on government-run enterprise. Yet 

successful business development (be it in agriculture, industry or services) 

is not only due to the individual efforts of dynamic entrepreneurs or 

corporate organisations. It is also, and in particular, due to the ability of a 

society – through collective action, developmental government or a 
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combination of both – to shape an environment which does not only 

make the market mechanism work, but also assists and promotes the 

decentralised efforts of businesses. It is crucial but not sufficient to look at 

microeconomic elements (companies, consumers, markets) and 

macroeconomic factors (interest and exchange rate, budget and trade 

policy, etc.) when trying to understand why business does much better in 

one country than in another. 

Apart from micro- and macroeconomics, we need to address two other 

aggregates. First, there is the question why actors in a given society do or 

do not succeed in creating a favourable environment for private business. 

How do governmental and non-governmental actors interact, and do they 

interact at all? Can they agree on an overall vision as to where the 

economy is headed? Do key actors in the society share basic orientations 

– on private business, on the relative importance of the market 

mechanism relative to other co-ordination mechanisms, on the basic 

foreign trade orientation (closed or open economy)? We call this level of 

analysis the metalevel, as it takes us beyond the scope of macroeconomic 

factors.  

Second, there is the issue of factors which are important for companies’ 

competitiveness but which are not spontaneously generated by markets. 

We call this analytical level the mesolevel, as it fits in between the 

macrolevel of generic macroeconomic framework conditions and the 

microlevel of companies and markets. The mesolevel is the field of 

specific policies and business promotion instruments, and of private and 

public institutions involved in business promotion. 

The concept of Systemic Competitiveness addresses four levels (see Figure 

5-2):  

1. The microlevel of consumers, producers and markets. Companies 

increase their productivity and introduce innovation in order to create 

an advantage in competitive markets. However, it is not only markets 

but also networks and alliances of companies that are essential to 

sustain their competitive efforts.  

2. The mesolevel of selective interventions to support companies’ effort 

to shape a competitive advantage. Such interventions can originate 

from government, but also other actors such as associations. They 
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typically address market failure in areas such as the labour market 

and skills development, finance, technology and innovation, business 

services, and others.  
 

3. The macrolevel of generic institutions, economic policies and 

framework conditions. This is primarily the result of government 

activities, in particular its macroeconomic policy, the effectiveness 

and efficiency of government regulations and their implementation, 

and the quality of institutions such as property rights.  

4. The metalevel of basic orientations in a given society as well as other 

slow variables. The metalevel addresses (a) social factors, such as 

cohesion, social capital, and the structure of aspirations and rewards, 

(b) political factors, in particular the ability of a society to organise 

itself in a way that permits effective problem solving, and (c) 

economic factors, such as the basic economic orientation, the relative 

importance of state and markets, and the openness of the economy.  
 

It is essential to address the four levels not just in an additive, descriptive 

way, but rather to investigate the relationships, feedback loops and 

Figure 5-2: Determinants of Systemic Competitiveness

 

Source: Meyer-Stamer (2005) 
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virtuous or vicious circles between factors at different levels. The four 

levels provide insights into the same system, therefore it is important to 

understand how factors, institutions or behaviours identified at one level 

influence the other levels. 

5.3.2 Why Systemic Competitiveness? 

The concept of Systemic Competitiveness is not related to systems theory 

(cybernetics). Regarding a given society’s latitude to shape its fate, it takes 

a perspective which is just the opposite of the profound pessimism often 

articulated by proponents of systems theory (e.g. Niklas Luhmann).  

Systemic Competitiveness refers to the term ‘system’ as it has been 

employed by Friedrich List, one of the classic 19th century authors of 

development theory (‘The National System of Political Economy’), and 

more recently by analysts of national systems of innovation (Nelson & 

Rosenburg, 1993; Freeman, 1992; Lundvall, 1992). System means a 

pattern of actors, institutions, organisations and policies which are 

interlinked through complex feedback mechanisms and which, taken 

together, create a coherent entity – an economic system which in 

Germany is distinct from the economic system of the United States, let 

alone Argentina or Singapore. When the framework was developed the 

authors’ thinking was particularly influenced by comparisons between 

East Asian and Latin American economic systems. 

One of the main arguments of the concept is that differences in economic 

performance cannot be linked causally to isolated ‘key factors’, such as 

successful industrial policy or technology transfer. Such factors are 

embedded in a given system, and they work well because a number of 

other factors support them. In order to understand differences in 

economic performance, it is essential to look at the system, not just some 

of its components. 

But does it make sense to talk about the “systemic competitiveness of a 

country”? Paul Krugman (1994) has argued that it is nonsense to suggest 

that countries compete, at least not in the way companies compete. But 

then again countries do compete, for instance when it comes to attracting 

large investments. However, the more relevant observation is that 

countries compete in a more abstract way, namely in the most promising 

way to organise a national economy. The controversies at G7/G8 summits 
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in the 1990s, in particular on those occasions when the United States 

presented itself as the most efficient model of capitalism, illustrate this 

point. 

Table 5-5 gives an example how incentives created by each level in the 

system influences the systemic competitiveness of a region or of an 

industry. 

Table 5-5: Incentive structures the emergence of Systemic Competitiveness 

 External to a society Internal to a society 

Meta • Performance pressure from 
successful neighbouring 
countries 

• Changes in development 
paradigms 

• No alternative to orientation 
towards competition and 
world market (no soft option) 

• Elite has to assure legitimacy 
• Development-friendly value 

system 
• Learning- and cooperation-

friendly culture 
• Social prestige through 

entrepreneurial success 

Macro • Pressure towards structural 
adjustment 

• Performance pressure 
emanating from integration 
into international capital 
market 

• Long-term responsibility and 
accountability 

• Hyperinflation and stagnation / 
decline in experience 

Meso • Development cooperation • Evaluation of performance of 
support institutions based on 
success of private firms 

• R&D institutions: compatibility 
between academic and 
application orientation 

• Decentralisation of 
responsibilities and latitude for 
creative policy-making 

• Participatory structures and 
performance pressure in 
associations 

Micro • Global commodity chains 

• International standards (e.g. 
ISO 9000, 14000, QS 9000) 

• Competitive pressure 

• Pressure and support from 
customers 

• Material incentives of 
outstanding performance 
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5.3.3 Theoretical background to the concept of Systemic 

Competitiveness 

The concept of Systemic Competitiveness is not just an effort to bring 

different social science and economics sub-disciplines together, even 

though this would already be a useful exercise, particularly for economic 

development practitioners who are confronted with an increasingly 

confusing proliferation of academic approaches which each have only a 

limited scope. Table 5-6 gives an overview of the sub-disciplines that were 

important for the formulation of the concept. However, the concept tries 

to go beyond simple addition by connecting different approaches. 

Table 5-6: Conceptual background of Systemic Competitiveness

Economics Social Science 

Innovation economics: Innovation as a 
cumulative, interactive process; tacit 
knowledge instead of complete 
innovation; path dependence; national 
and regional innovation systems 

Main authors: Nelson (1995b), 
Freeman (1994), Pavitt (1984), Meyer-
Krahmer (1993)

Political science: New concepts of 
governance, policy networks 

Main authors: Scharpf (1993), Mayntz 
(1991), Willke (1988) 

Post-structuralism: Role of the state in 
a market economicy 

Main authors: Lall (1992), Amsden 
(1989), Fajnzylber (1990) 

Economic sociology: Power relations in 
economic transactions; trust and 
relational contracting; industrial 
districts 

Main authors: Granovetter (2001), 
Platteau (1994a, 1994b), Schmitz 
(1995), Becattini (1990)

Institutional economics: property 
rights, transaction costs 

Main authors: Williamson (2000; 1995), 
North (2005; 1995) 

Industrial sociology: New production 
concepts, systemic rationalisation, lean 
production 

Main authors: Kern & Schumann  
(1984), Womack et al. (Womack, Jones 
& Roos, 1990)

Management science: Creation of 
competitive advantage 

Main author: Porter (1998a) 

Economic geography: Relevance of 
agglomeration and other spatial aspects 

Main authors: Storper (1997), Scott 
(2000)
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Let us take a look at some examples of how connecting concepts from 

different backgrounds can provide a better understanding of certain 

issues: 

• Concepts from innovation economics, such as path dependence or the 

distinction between incremental and radical change and the related 

emphasis on discontinuous development, are not only useful to 

understand the evolution of companies and markets. They can also be 

employed to gain important insights into the evolution of the political-

administrative system (Hinterberger & Meyer-Stamer, 1997).  

• New governance concepts not only explain the behaviour of actors in 

the political-administrative system, But they are also very useful in 

analysing co-operative behaviour and collective action in the private 

sector (Messner & Meyer-Stamer, 2000).  

• Concepts from industrial sociology are very helpful when it comes to 

understanding why apparently plausible concepts emerging from 

management science are not applied in companies, or do not render 

the expected results (Meyer-Stamer, 1995). 

5.3.4 What is meant by ‘meso’? 

As you read through the literature, you will find two different ways in 

which the term ‘meso’ is used. One use is in a territorial sense: authors 

distinguish between the macro, meso and local levels, and they thus re-

label the national, regional and local levels (e.g. Berman & Feser (1999)). 

This is because many American researchers use the terms ‘regional’ and 

‘local’ as synonyms (Blakely & Bradshaw, 2002), so they need a different 

term for the aggregate which is referred to as ‘region’ in Europe, namely a 

sub-national entity (or possibly a transborder aggregate, such as 

Euregions), which includes a number of localities. If you work in a place 

where the distinction between ‘regional’ and ‘local’ is commonplace, it is 

pointless to introduce the term ‘meso’ as a reference to a territorial 

aggregate, since this only creates confusion.  

In the concept of Systemic Competitiveness, meso refers to one of the 

four analytical levels. The term does not have any territorial connotation. 

In fact, the opposite is the case since we address the mesolevel at the 

local, regional, national and global level. With respect to the meso level, 
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we distinguish between mesopolicy and the mesospace (where space is 

an abstract category, not a territorial entity). 

What is mesopolicy? 

The defining criterion for a mesopolicy is its selectivity. Fiscal policy, 

monetary policy, exchange rate policy and trade policy are generic 

policies. They affect all economic actors in the same way, and they are 

thus elements of the macro level. Mesopolicies, by contrast, are selective. 

They specifically target limited groups of economic actors. Typical 

examples are technology policy (which aims selectively at innovative 

companies or sectors) and regional policy (which selectively promotes 

lagging regions and the economic actors that happen to be based there). 

A nasty definition would go like this: Macropolicies create equal 

conditions for all economic actors, mesopolicies distort those conditions. 

However, the justification for mesopolicies goes the other way around: 

Markets often fail, and mesopolicies try to remedy market failure. 

Technology policy is a typical example: in a pure market economy, 

companies will under-invest in R&D, because the investor can appropriate 

only a part of the investment in R&D. SME promotion is another example, 

since SMEs suffer from structural disadvantages due to economies of scale 

and indivisibilities.  

It is not always possible to define clearly whether a given policy is part of 

the macrolevel or the mesolevel. For instance, trade policy often involves 

both macro and mesopolicy. There are the generic elements of trade 

policy, which are an element of the macrolevel. But there are also trade-

promotion activities or selective trade barriers, which are a part of the 

mesolevel. Likewise, anti-trust policy spreads across both levels; those 

activities of anti-trust policy which are driven by industrial policy 

considerations are part of the mesolevel. Environmental policy also 

involves both macro and mesopolicy – selective treatment, for instance 

delayed application of new policy tools in vulnerable sectors, and 

establishes a mesolevel environmental policy. That certain policies belong 

to both the macro and the mesolevel is not a weakness of the concept of 

Systemic Competitiveness, but is rather a weakness of real-world policy 

making, where policy makers sometimes try to sneak in selective policies 

camouflaged as generic policies.  
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What is the mesospace? 

A pragmatic definition of the mesospace would go like this: The 

mesospace consists of those organisations that are created by 

government, individual actors or collective actors to strengthen the 

competitiveness of companies. The mesospace is mostly the result of the 

implementation of mesopolicy (as opposed to being the result of 

spontaneous, uncoordinated market processes). Again, the mesospace 

results not only from governmental but also from private and collective 

efforts.  

Finding a precise definition of the mesospace is not as straightforward as 

in the case of mesopolicy. It is often quite difficult to allocate given 

organisations. Take the example of financial institutions: a normal 

commercial bank is part of the microlevel, since it is basically just another 

company which operates in competitive markets. Central banks are 

obviously an element of the macrolevel. But what about government-

sponsored micro-finance organisations or the German Sparkassen, i.e. 

government-guaranteed local banks? On the one hand, they are 

commercial operations, and thus part of the microlevel, and on the other 

hand, they are an instrument of mesopolicy, i.e. part of the mesospace.  

Such definitional problems result from the fact that the mesospace is a 

dynamic entity:  

• Some mesolevel organisations are permanent inhabitants of the 

mesospace because they will never be organised as business 

operations. This applies to organisations which supply public goods, 

provide services with very strong external effects or operate as natural 

monopolies. The last point is becoming increasingly questionable, since 

many monopolies cease to be natural due to technical progress.  

• Many other mesolevel organisations are only temporarily part of the 

mesospace. As an economy evolves, the services it provide are taken 

over by companies, or mesolevel organisations evolve into microlevel 

for-profit companies. A typical example is testing and quality assurance 

service providers.  
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A marked feature of the mesospace is the fact that it provides services, 

not tangible products. This becomes obvious when we look at the 

examples of mesospace activities in Table 5-7 organised into Porter’s 

concept of the evolution of factor conditions. 

Table 5-7: Typical elements of the mesospace 

 Techno-
logy 

Education 
and 

training 

Finance Infrastruc-
ture 

Foreign 
trade 

Chambers 
and 

associa-
tions 

B
as

ic
 

fu
n

ct
io

n
s 

Measure-
ment, 
standards, 
norms, 
quality 
assurance

Secondary 
and higher 
education 
in basic 
disciplines 

Credit
Invest-
ment 
capital 

Roads
Water 
Electricity 
Telephony 

Basic 
foreign 
trade 
transact-
tions 

Elemen-
tary 
services 
Ad hoc 
lobby 

A
d

va
n

ce
d

 f
u

n
ct

io
n

s 

Techno-
logy 
transfer 
agencies 

Secondary 
and higher 
education 
in 
specialised 
disciplines 

Develop-
ment 
banks 

Micro-
finance 
institu-
tions 

Collateral 
banks 

Reliable, 
efficient, 
high-
quality 
infrastruc-
ture 

Export 
financing 

Export 
credit 
insurance 

Specialised 
services 

Business 
network-
king 

Sp
ec

ia
lis

ed
 

fu
n

ct
io

n
s 

Specialised 
R&D 
institu-
tions 

Highly 
speciali-
sed, high-
quality 
training 
courses 

Specialised 
innovative 
finance 
institu-
tions 
 
Venture 
capital

Speciali-
sed, 
innovative 
infrastruc-
ture 

Advice and 
support 
for market 
research, 
design, 
packaging, 
etc. 

Compre-
hensive 
services 
 
Active role 
in 
locational 
policy 

 

The confusion between the two different definitions of the term ‘meso’ is 

more than just a pity. It wastes an opportunity for a relevant analytical 

distinction, since mesopolicy, and in particular the mesospace, have to 

some extent specific incarnations at the different levels of territorial 

aggregation. This point is illustrated in Table 5-7 using mostly German 

institutions as examples. 

What is the connection between mesopolicy and the mesospace? The 

mesospace is the tangible result of mesopolicy. However, mesopolicy not 
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only addresses the mesospace, its main objective is to strengthen 

structures – companies and networks of companies – at the microlevel. 

The creation of a competent mesospace is not a goal, but a means to 

achieve the goal of strengthening the competitiveness of companies. In 

fact, it is conceivable to have mesopolicy without a single meso 

institution. Think of a country which limits its mesopolicy to the 

promotion of innovation, using fiscal incentives as the only instrument.  

Occasionally mesopolicy may even address the macrolevel. In recent years 

the streamlining of rules and regulations has evolved as one of the major 

instruments of competitiveness-oriented mesopolicy – which is 

addressing the macrolevel to the extent that rules and regulations are 

generic. 

5.3.5 Mesopolicy at the local and regional level 

Not only has the focus of mesopolicy shifted from the national to the local 

and regional level, but the characteristics of mesopolicy at the local and 

regional level have shifted as well.  

• Traditional regional policy did not address regions as functional 

entities. It did not focus on economic regions in the sense of territories 

with a specific economic profile created by marked input-output 

relations, strong feedback mechanisms and a specific milieu. It rather 

addressed administrative regions that were defined by below-average 

rates of employment, entrepreneurship or other characteristics. The 

definition of the term ‘region’ in traditional regional policy has very 

Table 5-8: Examples of mesopolicy at different levels of geographical aggregation  

 Supranational National Regional Local 
 

Mesopolicy: 
Technology 
and 
innovation 

EU technology 
policy 
R&D 
cooperation in 
Mercosur 

Federal 
technology 
policy (e.g. 
institutional 
support for 
Fraunhofer 
Society, 
industrial 
innovation 
programmes)

Technology 
policy by 
states (e.g. 
NRW: 
Technologiepr
ogramm 
Wirtschaft 

Technology 
incubators 

Mesoinstitu-
tions: MSTQ 

International 
Standards 
Organisation 
(ISO)

National 
Institute for 
Metrology  

Provincial 
Calibration 
Authority  

Laboratory for 
tests 
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little relation to current concepts of ‘competitive regions’, ‘innovative 

regions’ or ‘learning regions’.  

• Traditional local mesopolicy, or local economic development, involved 

mostly local government activities around the development of 

industrial estates and the infrastructure, as well as investment 

promotion 
 

At the same time, it must be noted that equalling localised development 

efforts with mesopolicy is not adequate. In fact, it defeats the main thrust 

of the Systemic Competitiveness approach. Systemic Competitiveness at 

the local level is not just a matter of formulating nice mesopolicies.  

5.3.6 Using Systemic Competitiveness to develop industrial 

and innovation development interventions 

Systemic Competitiveness is a framework that assists us to understand 

the relationship between cause and effect between different layers. It 

furthermore allows us to combine the findings and insights from different 

diagnostic instruments such as a value chain diagnostic, a regional 

development perspective, and an innovation systems perspective in a 

holistic picture. This is valuable as most innovation system-related 

diagnostics typically combine both a regional or local perspective with a 

sectoral or value chain perspective. An analysis of the findings from the 

four levels of the Systemic Competitiveness framework already reveals 

some cause and effects across the levels. 

A particular strength of the framework is to start with a consideration of 

performance issues at the micro level using the findings from various 

instruments used during analysis. First it must be asked: How are firms 

behaving? How competitive are they and what is driving their innovative 

activities? Then the desired future state must be examined. For these 

firms to be more competitive and innovative, what do they need to know, 

do and invest in? From here it is possible to work back to the macro 

(generic) and also the mesopolicies that would lead to or reinforce a 

desired behaviour.  

From my own personal perspective, the mesolevel typically holds the key 

to influencing not only the micro level, but also the macro and the meta 

levels in the system. An institution or organisation that tries not only to 
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respond to specific policy measures, but that actively tries to shape the 

behaviour of the micro level will soon have insight into the framework 

conditions, support gaps, knowledge flows and even the meta factors that 

are affecting the performance of the whole of the system. 
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Chapter 6 Designing a process to diagnose and 

intervene in an innovation system 
 

When designing a process to diagnose an innovation system and possibly 

to stimulate improvement of the system, it is important to realise that this 

is about establishing an ongoing change process, even if the original 

diagnosis is of short duration. The process is designed not only to 

diagnose or better understand the system, but also to stimulate a change 

process that will lead to further development of the system and the 

hosting institutions. Competence in economic systems is hardly ever built 

on one diagnostic intervention, but is the result of an ongoing learning, 

reflection and adjustment process. 

This chapter does not aim to provide a recipe for practitioners, as each 

innovation system diagnostic must be integrated into the context of the 

diagnosis. Instead, it aims to highlight certain considerations that make it 

possible to stimulate the technological upgrading of an industry through 

the improved performance of an innovation system. 

From my practical experience of working with innovation systems, I have 

found that the organisational development of the hosting institutions 

(internal development) is as important as the mobilisation and change 

process occurring in the wider innovation system.  

To explain how I usually go about diagnosing an innovation system, I will 

offer some assumptions so that readers can learn from my experience and 

adapt the process logic to their own circumstances. 

The assumptions are that:  

1. There is a local hosting organisation such as a university, 

technology intermediary, science park, industry association, 

leading business or local government that will host the diagnosis. 

2. The local host is willing to diagnose the local or sector innovation 

system and support an ongoing process of change to improve the 

target system. 

3. The stakeholders that are to be diagnosed and are expected to 

participate in the implementation are willing to cooperate, be 
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diagnosed, and most importantly, will be keen to respond to the 

findings. 

4. The hosting organisation will be able to change its role, behaviour, 

offers of support and services in the innovation system based on 

the insights gained from the diagnosis. 

Although it is hard to determine the readiness for change of the actors in 

the system before the time, the facilitator of the process must at least 

attempt to understand how ready people are to respond to the findings. 

6.1 Phase 1: Determine the scope 

When diagnosing any system it is necessary to determine how broad, 

deep and far reaching the diagnosis will be. This is not only because of 

resource constraints, but also because when we want to create change 

within a system we must make sure that there are strong feedback loops 

that reinforce the changes in behaviour. 

Important questions to answer are:  

• Who will host the process? Do they have to cooperate or form a 

partnership with another organisation? 

• Can we pre-empt some of the changes that may be needed in the 

organisation?  

• Are all the actors ready for change?  

• How do we communicate what we are busy with to the 

stakeholders in a consistent way?  

• Are we being too ambitious about the range of sectors or target 

groups with which we want to engage? 

• Who will be in the diagnostic team, and do they have any conflicts 

of interest or biases that may affect the outcome? 

• What background information, previous studies or previous 

interventions exist? 

• Lastly, is this target sector ready and willing to cooperate in an 

intensive diagnostic? Are they willing to be involved in a change 

process that requires not just their participation in a diagnosis, 

but also their resources and commitment during implementation? 

An important instrument that we often use for the scoping exercise is an 

extended hypothesis workshop. This is an activity where the lead 
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facilitator has to determine whether the institutions and the actors 

involved already have some idea of what they expect, or what they would 

prefer the outcome to be. 

6.2 Phase 2: Design the fieldwork, formulate 

hypothesis 

The design of the fieldwork must address issues such as the timing of the 

intervention and how it will impact on both the hosting institution’s 

programme and the operations of the private sector. Furthermore, 

resource requirements for team members, meeting rooms, logistics and 

media coverage must be addressed. Consideration must be given to 

important events in the relevant area that may be taking place at the 

same time both locally and internationally. 

A second part of the design is for the team leader to develop a clear 

hypothesis about the expected findings, not only with his or her team, but 

also with the hosting institution. This will help the team leader to identify 

certain biases in the team’s world view, and also to provide a starting 

point for the team to develop research questions and identify starting 

points of the investigation. During the process the team should frequently 

revisit the hypotheses to see which have been confirmed or invalidated.   

In Mesopartner’s experience, the time required for a diagnostic process 

by a senior expert is typically two to three intensive working weeks. 

However, it could easily take as long as the fieldwork itself to arrange 

sufficient interviews and workshops. During the preparation phase the 

team should also gather secondary data and previous research as this may 

contain important clues as to the innovative and competitive practices 

and patterns of the system being investigated. We have also been 

involved in more extensive diagnosis over a longer time period, where we 

sequenced the diagnostic activities in such a way as to allow time 

between the various diagnostic activities for implementation. This works 

well in industries or regions with which the facilitator is slightly more 

familiar –the diagnostic sequence can be designed to bring to the surface 

the most important findings to allow an ongoing process to emerge. 

However, this really also depends on the nature of the sector or the 

region being diagnosed. In more modern industries (such as 

pharmaceuticals or information technology), stakeholders can cope with 

huge amounts of data, findings and activities without any difficulty. In 
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more traditional sectors, such as metalwork and agriprocessing, or even in 

rural communities, it is necessary to consider that stakeholders typically 

require time to process information, to settle into action, and to learn to 

work together. 

What must also be planned for is ongoing support of an improvement 

process that results from the diagnosis. Consulting support for the 

implementation process must be provided, and the organisation 

development of the hosting organisation must also be addressed. It is 

important to remember that a well-performing innovation system is very 

dynamic, in which a variety of actors work together (and separately) to 

solve problems and exploit opportunities. Therefore moderation and 

facilitation skills are very important to keep the momentum going. 

In most cases, the process of diagnosing or improving an innovation 

system must start with some in-house capacity building within the hosting 

institution. It often helps even to present a short training session to the 

senior management of the hosting institution to make them aware of the 

scope and the expectations of the diagnosis. This must then be 

complemented by more technical training for the team members from the 

institutions that will be participating in the diagnostic exercise. The 

internal training is mainly concerned with basic facilitation skills, a deeper 

understanding of innovation systems, and the use of the tools that will be 

applied during the diagnostic process. 

6.3 Phase 3: Diagnosis 

During the diagnostic phase, key informants are engaged through a 

combination of smart workshops, interviews, meetings and joint action 

research.  

We like to start of quite early in the diagnosis with a few site visits to 

leading firms, or firms that have a close working relationship with the 

hosting institution. These firms can often help to refine our hypothesis, 

and they also provide the team with a first ‘situational description’ and 

patterns.  

This can then be followed by more intensive interviews and workshops for 

the duration of the process, not only with private sector actors, but also 

with other supporting institutions, government officials, service providers 

or key informants. 
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The team should concentrate on understanding the system relations 

between cause and effect, and should not get distracted by proposals that 

aim to provide magic bullets. However, the diagnostic itself should also be 

recognised as a change intervention. Therefore the team should strive to 

identify opportunities for improvement, which include quick wins and 

catalytic projects. Quick wins draw different actors together and 

communicate to the larger system that improvement is taking place. 

However, quick wins do not just happen by themselves, therefore senior 

management of both the hosting institution and the private sector must 

be involved in prioritising the activities that will receive support. It takes a 

lot of process facilitation just to make quick wins work! These 

interventions must be recognised as practical nature measures and also 

for their importance as trust-building instruments. 

During the diagnosis the team must also document their findings in a 

sensitive way, and where it is believed that information will assist the 

system to improve its performance, results should be communicated 

widely. I typically provide a report that is suitable for all the stakeholders, 

and then shorter more specific reports aimed at the hosting institution. 

It would be a mistake to think that it is possible to upgrade an industry 

through one diagnostic exercise. Therefore the team conducting the 

diagnosis should also capture and share the list of issues that warrants 

deeper investigation. The innovation system itself must become aware of 

the issues of which it must still gain a deeper understanding. Therefore 

even if these deeper questions are left unanswered, it is important to 

communicate that improving an innovation system is an ongoing process 

that is driven by the agents in the system. 

During the diagnostic phase the team should capture data, findings, 

stories, perspectives and rumours. Innovativeness is as much an art as it is 

a science, and it is affected by beliefs, experiences and soft factors that go 

beyond engineering, market opportunities or tinkering. The team should 

constantly check and attempt to validate hypotheses. Furthermore, when 

a hypothesis is verified, the process of how the insight was discovered 

must also be recorded. Sometimes the process of discovery can be as 

important as the finding itself. We usually also try to identify myths, which 

are perceptions of stakeholders treated like facts, but that are not 

necessarily true. 
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A second phase of the diagnosis it to reflect carefully about the systemic 

issues that shape the behaviour of the actors. We usually start this 

reflection by asking: “What is really going on here?” We call this activity 

Deepening Understanding and in it we try to formulate cause and effect 

relationships between different actors, activities and behaviours. 

Deepening Understanding is often not very comfortable for all the team 

members, as this is an area where personal bias or worldviews can be 

challenges, but it is important for the lead facilitator to push the team to 

try and explore the relationships between the different findings and issues 

at stake. 

6.4 Phase 4: Strategising and implementing through 

joint action 

Throughout this book I have emphasized that innovation systems are 

dynamic, and that they exist because of the behaviours, the relationships 

and the interactions between different actors in a region or economic 

system. Changing or improving the innovation system requires strong buy-

in and understanding by the actors about how the system is currently 

performing, why change is needed, and how it could perform in the 

future.  

We believe that the best way to get this broad buy-in into the change 

process is by involving different stakeholders in the system in 

understanding the results, and also in strategising and planning 

interventions. The strategy-formulating phase usually happens within the 

team as the diagnosis unfolds, but time must also be set aside to 

formulate options with key stakeholders within the system. 

Under the preceding heading it was pointed out that part of the action 

planning already takes place during the diagnostic phase. However, it is 

still useful to set aside time with the diagnostic team to develop some 

project proposals that may require project management and 

coordination. This serves multiple purposes.  

Firstly, many public institutions find small improvement activities to be 

frivolous and difficult to support if it is not clear how these smaller 

activities leads to a change in the system. Public institutions are typically 

geared towards implementing projects and programmes, not necessarily 

facilitating networking activities or small yet no less significant actions.  
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Secondly, a well-developed project proposal may provide opportunities to 

access resources that are normally beyond the reach of stakeholders, but 

this requires proper planning. The organisation that takes responsibility 

for driving these activities must be part of the decision-making and 

planning activities so that these can be integrated into the internal 

performance and management systems.  

A third purpose is to investigate the systemic relationships between 

different proposals, interventions or actors. For instance, two seemingly 

unconnected proposals may actually involve the same stakeholders, thus 

reducing the attention stakeholders commit to either activity. At the same 

time, two unconnected proposals may turn out to address two steps in a 

process sequence, so the outputs of one feed into those of the other. 

Before any interventions are designed, it is necessary to formulate a 

strategy for the sector, industry or region. By strategy we do not mean a 

vision or a business plan, but creating momentum towards a broad 

direction or thrust. An example of a recent strategy was “to use the public 

procurement drive to create opportunities for diversification and 

increased competitiveness” of a local manufacturing sector7. This strategy 

is important as it explains the context for different organisations to work 

together. The strategy also articulates the benefits for the stakeholders of 

the innovation system of working together. Of course, the hosting 

organisations or lead actors might also want to formulate or revise their 

own strategies based on this overall strategy for the improvement of the 

innovation system, but these two kinds of strategies should not be 

confused. Strategy development in an organisation is a relatively 

straightforward task compared to the difficulty of devising a strategy for a 

region or an industry.  

After the strategic direction for the industry has been set and agreed to, 

the process of drawing in stakeholders into the intervention design can 

start. In everything the diagnostic team undertakes, it is important to 

draw in as many local champions and stakeholders as possible. This 

includes thinking through the results and the potential interventions. 

                                                            
7 This example is from the ongoing efforts of the National Foundry Technology 
Network (NFTN) in South Africa to upgrade the innovation system around the 
foundry industry both nationally and at local levels. 
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Innovation systems are hardly upgraded through the heroic behaviour of 

one or two institutions that think on behalf of others. 

At the same time governance structures must be developed or refined, 

supporting mechanisms for champions must be identified and feedback 

systems must be put in place. This is based on the assumption that, 

although many innovation systems are already being improved in little 

pockets, this behaviour or information is not spilling over and creating 

new trends. Often supporting institutions can play an important role in 

supporting or even accelerating the learning and spill-over process, but it 

will take some planning and effort to make it work better. 

Lastly, the hosting organisations and their close partners may need some 

organisational development to integrate the learning from the process 

into their internal practices. This may include revising strategies, 

resources and partnerships, or even doing simple things that improve 

communication and public information dissemination, or that lead to 

better designed services. 

6.5 Ongoing: Measuring progress during 

implementation 

How to measure progress in improving an innovation system is a huge 

topic of discussion internationally, but it is especially difficult to do from 

the bottom up. Firstly, it is important to acknowledge that there is often 

little data available at the local or sub-national levels (as there is at 

national level using aggregated datasets and proxy indicators). Secondly, 

most measurements will be about measuring the progress of change in 

stakeholder behaviour. However, it is important to remember why certain 

interventions were chosen in the first place. Often development 

organisations insist on measuring the ends (jobs created, firms 

established, products developed), forgetting that each intervention is as 

much about achieving a specific objective as it is about fostering 

cooperation, information sharing and dynamism between actors. 

My suggestion is that different actors should together decide how they 

want to measure progress or changes in performance before they start 

any intervention. The further the process continues, the easier it becomes 

for rivals to share information or to agree on results.  
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Interesting literature in this regard is the recent OECD publication on 

Measuring Innovation (OECD, 2010), as well as the literature on 

measuring complexity in development. 

Often a good starting point for ongoing measurement is for the hosting 

institution to accurately report the baseline status of the innovation 

system. Key statements from stakeholders should be captured in the 

report that describes the diagnosis and the results. This also makes it 

possible to compare the development of the system with the original 

snapshot. 

As far as the phases are concerned, we see the measurement process as 

critical to the success of Phase 4 (implementation) and not as something 

that only happens towards the end. The more successes and small 

progressive steps that are communicated and disseminated in the system, 

the more ambitious future projects can be. Reflection and learning do not 

happen at the end, but during the process of improvement. It is especially 

important for the hosting institutions to keep the broader system aware 

of changes, experiments and improvements, as this might encourage 

more commitment from other stakeholders. 

6.6 Ongoing: competence building and deeper 

diagnosis of specific issues 

In many diagnostic exercises of innovation systems more questions than 

answers are raised, so it may be necessary to return to the diagnostic 

mode after a few months or a year. This time deeper or more complicated 

issues can be tackled, especially if the implementation process was 

participatory and visible to agents in the innovation system. A pre-

condition of further research is that something should be done with the 

previous insights gained; otherwise the whole exercise becomes research-

like without much practical value. An important question for the lead 

facilitator or hosting institutions to ask is: “Which competencies can be 

built, institutionalised or made more visible?”. Do not start a second 

round of investigation or diagnosis if you have not used your previous 

insights to create new habits, reinforce good practice, or address some 

not-so-good practices.  

In a next round of diagnosis, the investigation is often more specific and 

therefore different instruments that are more suitable for in-depth 
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analysis may be used. These may include technology audits, business 

performance audits, benchmarking or quantitative research. However, to 

effectively use the more quantitative results to improve the dynamics of 

the innovation system, the different actors should already know and trust 

each other. This is the reason why I recommend that this should only take 

place after some initial interventions have been successfully concluded. 

This deeper diagnosis could also be an opportunity for new partnerships 

to be formed between supporting institutions. Again, even if the diagnosis 

is more technical, the aim should be to generate joint interventions that 

stimulate relationship building and information exchange. 

Lastly, this deeper diagnosis need not be a new phase, it could simply be 

one aspect of the implementation. It really depends on how the process is 

designed from the start. It is important to stress once again that an 

innovation system grows and becomes more dynamic based on the new 

competencies, behaviours and dynamic relations that are formed in the 

system. This cannot be done by a facilitator or a single institution. While it 

is possible for a single institution to conduct a diagnosis of an innovation 

system, the improvement comes from different actors working together, 

changing their behaviour together, and together shaping the support they 

receive from supporting institutions. 

6.7 Ongoing: Review, reflect and change 

Throughout the process it is important to reflect on the current patterns 

of interaction, but also to capture changes in the status quo of the system. 

This is important as individual actors only see a part of the system, and 

often many actors do not even reflect on how a system around them is 

changing. Capturing learning and insights is important as it builds the 

confidence of the actors to make better decisions based on the 

information that emerges. Reflection should focus on highlighting 

achievements, but also disappointments. Gaps that are identified should 

be highlighted (amplified), and the actors should be provided with the 

chance to respond to new opportunities in different ways. As the actors in 

the innovation system become better at working together or solving 

problems that affect each other, the different phases of the process 

outlined in this chapter will fuse into an ongoing process of diagnosis, 

design, implementation and reflection. 
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A key theme in upgrading an innovation system is to help the different 

actors in the system to acquire some certainty about the future. We want 

to help them to cope better with external threats or opportunities, but we 

also want them to drive an internal process of change in terms of not only 

how they work together, but how firms innovate, learn and reflect. 

The challenge for hosting organisations is that in essence they have to 

take the lead in reflecting on their own role in the system, and adapting 

their internal process to be more responsive to the system. Every actor is 

shaped by the system, but in turn every actor can also influence the 

system by self-diagnosis, design, implementation of improvement 

activities and reflection. This may include designing new institutional 

functions and changing or adjusting services, products and programmes. It 

may also include establishing completely new institutions, partnerships or 

ways of interacting with other agents in the system. Lastly, it may also 

involve changing, adjusting or creating new policies or advocating for 

such. 

Where possible, joint reflection about the past and forward thinking 

about the future should be done using visual and creative methods such 

as scenario development, foresight techniques and other visualisation 

methods. This helps stakeholders to be creative and bold in their thinking. 

It also assists stakeholders to concentrate not only on a to-do list, but to 

focus on relationship building, cooperation and ongoing interaction.  

I would also like to caution against trying to over-coordinate everything 

that is going on. A good process facilitator understands that sometimes it 

is not necessarily a bad thing to allow some creative tensions between 

different stakeholders on how to solve a problem or exploit an 

opportunity. It is also important that the process facilitator should 

understand that where possible initiative by actors around issues of 

common interest should be promoted and supported, without taking 

over. This is how new competencies and habits are formed in innovation 

systems. In South Africa we often overemphasise coordination and 

cooperation (which often translates into compliance) at the expense of 

rivalry between different ideas and solutions. However, when different 

actors experiment with different ideas to address the same gap, a good 

facilitator will also know how to make sure that reflection about the 

different approaches is possible, and that eventually a combination or 
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integration of approaches may even be the optimal solution. In the end, 

the most important dynamic that we want to try and introduce into the 

system is that of learning, reflecting, adjusting and building new 

competencies. We want to highlight that making perfect decisions upfront 

is not as important as being able to experiment with alternatives, make 

adjustments based on learning, and then adopting behaviour to changing 

circumstances. 
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Chapter 7 Conclusion 
 

This publication starts by introducing innovation systems diagnosis as a 

holistic method, and makes a distinction between three different 

perspectives on innovation systems: national, sectoral and local 

innovation systems, and then relates these insights to different kinds of 

value chains or sub-sectors. This is followed by a detailed description of 

the important elements of innovation, technology and knowledge and 

their complex interactions. However, the focus in innovation systems is 

not on the elements, but on the dynamics, process and transformation 

of knowledge and learning into desired outputs within an adaptive and 

complex economic system. Thus the focus is less on the individual 

elements such as innovation within one or several firms, or on intellectual 

property rights, but more on the interaction between these elements. 

Along the way innovation is de-mystified, the definition of technology is 

broadened, and the importance of knowledge generated among and 

between actors is highlighted. 

Innovation systems are focused more on wider systems that lead to 

innovation, and concentrate more on the aggregate behaviour of different 

agents in a system. However, the innovation system is analysed from the 

perspective of the firm, which is surrounded by different knowledge 

providers, information sources, specialists and sources of creative ideas 

(and inspiration).  

An innovation systems perspective can easily be combined with other 

private sector development instruments such as value chain promotion, 

cluster or regional economic development, or improving the systemic 

competitiveness of a system. Using a value chain logic is often useful as it 

makes the relationship between a specific group of firms and their 

customers, suppliers, supporting institutions and even specific policies 

more apparent. The different value chain diagnoses and innovation 

systems approaches are mainly due to the different bodies of knowledge 

that they draw upon. However, when we diagnose an innovation system 

our interest is more on the competence and knowledge systems than on 

the specific features of the products. There are also sufficient 

complementarities that allow value chain practitioners to deepen their 

insights into the innovative and technological behaviour of segments of 
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value chains. This is the world of sectoral development, where the target 

of analysis is a group of enterprises that either use the same inputs, 

conversion or manufacturing technologies, or serve similar markets.  

The promotion of value chains can further be strengthened by taking an 

innovation systems perspective of the broader production system, 

although it is important to distinguish between simple or linear value 

chains and more sophisticated non-linear value networks. A value chain 

often spans several different sectors and technological systems and in 

many cases it cannot be entirely analysed from a single innovation 

systems perspective. However, the important flows of knowledge and 

information, and the drivers of technological change in a value chain can 

still be identified. Forces that influence the innovative behaviour within a 

specific value chain or sub-sectoral system may be emerging from another 

system that could be in a different production system, region or even 

country.  

Some value chain practitioners may find the innovation systems approach 

too abstract or perhaps too resource intensive in terms of skills or 

budgetary requirements. In many cases, the number of actors in a link in 

the chain, in target groups or in a geographic area will determine whether 

the innovation system can be understood within the boundaries of the 

programme focus and budget. However, programmes working at a 

national, regional or urban level might find many useful ideas in this 

publication that can strengthen current interventions. Private sector 

development programmes with a sectoral or geographic focus that work 

with value networks (for instance in manufacturing) can hardly afford to 

ignore the innovation systems literature as it provides important insights 

into the evolution and nature of these complex systems. As explained in 

Chapter 3, two important considerations in innovation systems are the 

structure of production and the institutional configuration around the 

production system. In innovation systems, the emphasis is less on the 

internal technology management activities of an individual firm and more 

on the dynamics, process and transformation of knowledge and learning 

within a complex economic system. 

By combining an innovation systems perspective with Porter’s Diamond, 

the relationship between demand conditions, factor conditions, industry 

structure and rivalry, as well as supporting and servicing industries can be 
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better understood. Porter’s Diamond is frequently used to understand 

how different factors influence each other within a particular region or 

perhaps within a particular sub-sector. When combining innovation 

systems with Porter’s Diamond, innovation system practitioners should 

pay particular attention to advanced factors of production such as 

knowledge and tacit knowledge particular to a region. 

An innovation systems logic can also be combined with the Systemic 

Competitiveness framework. This is especially useful for practitioners who 

are tasked with adjusting the service offerings of meso organisations that 

support innovation and other areas of performance of the micro level 

(firms) within an innovation system. The Systemic Competitiveness 

framework also makes it possible to better understand how the micro 

behaviour of firms is affected by the existence of meso level, macro level 

(generic policies) and metal level factors. These findings could be 

instrumental in making policy recommendations to various actors in order 

to shape the competitiveness and responsiveness of the system. 

This publication provides some examples of how existing lines of enquiry 

could be widened to incorporate a more innovation-systems perspective 

in the fieldwork of private sector development practitioners. For instance, 

innovation system practitioners who are working at a sectoral or regional 

level often use simplified sector (or value chain) maps, with several 

common analytical instruments. The analytical instruments used by value 

chain practitioners and innovation systems practitioners are similar. Yet 

these different practitioners will use different questions and perspectives 

to delve deeper into the symptoms and causes of specific behaviours or 

tendencies.  If two teams were appointed to assess the production 

systems in a region, with one focusing on the value chain and the other on 

the innovation system, it is very likely that they will come up with very 

different diagnoses, recommendations and plans for improvement. This 

despite several common actors, framework factors and regional policies. 

The same holds true if two practitioners are appointed to look into a local 

innovation system and another looks into the regional competitiveness of 

the main industries. We believe that where possible practitioners should 

also combine these different perspectives on a local or sectoral innovation 

system in order to gain a deeper understanding between the industries 

diagnosed and the region that they are based in. Within the same country, 

industries can differ due to the regions they are located in. These 
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differences provide important clues to ways of further strengthening 

regional innovation systems. 

An innovation systems perspective is also valuable to practitioners not 

directly involved in private sector development. For instance, experts 

involved in technology transfer, higher education reform, or even 

business management training may be interested in understanding the 

factors that influence innovation, knowledge dissemination and ultimately 

the technological upgrading of industries. While these practitioners may 

all have the same group of institutions or actors in mind, they all have 

very different interpretations of innovation, innovation systems, 

knowledge and even systems. Furthermore, their expectations of who it is 

that will innovative, and to what purpose, may also be different if not 

contradictory. For example, it was explained that  innovation systems are 

often confused with improved management of technology and 

innovation. Organisations that manage their technology strategically 

make up the foundations of a dynamic innovation system, although 

interventions at the larger system level would still be required. Improving 

the management of technology in firms and supporting organisations 

should lead to increases in productivity and competitiveness, and hence 

increased returns on innovative behaviour. There is a tendency for the 

debate on, and analysis of, innovation systems to be driven by academia 

and scientists, thus value chain practitioners who are able to analyse 

production systems in a systemic way can play an important role in 

bringing a more practical business perspective to the policy debate, 

especially with regard to sectoral or local innovation systems.  

The previous chapter explained a process consulting approach to 

diagnosing and intervening in innovation systems. From the start of this 

book, the dynamic nature of the relationships and interactions between 

different actors was emphasised. The process-consulting perspective 

recognises that the diagnosis and the resulting interventions in an 

innovation system is a change intervention. We want to try and improve 

the dynamics and relationships between the different actors. This cannot 

be done just by implementing a few projects. Rather, it is achieved by 

making small changes, and then allowing the system to reflect on these 

changes. This is the most important competence that a practitioner can 

try to cultivate or strengthen in a region or an industry. To get the buy-in 

of the stakeholders into the system they have to be part of the diagnosis 
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as far as possible, and must also be part of designing and implementing 

interventions. An external agent can hardly expect to change the 

dynamics of an innovation system from the outside. 

In conclusion, this publication argues that technology and innovation 

management promotion at the firm level should be combined carefully 

with a broader innovation systems perspective at the value chain or 

sectoral level to strengthen private sector development performance in 

developing countries. We take the view that innovative performance and 

competitive behaviour of firms should not be seen in isolation, but should 

be understood in a systemic perspective. When attempting to improve 

the innovatiness or technological performance of regions and industries, 

care should be taken not to focus too much on abstract discussions, nor 

should practitioners be drawn into narrow technology artefact promotion 

preferred by scientists and engineers. This will alienate business people, 

who are key actors within an innovation system. Rather, a systemic 

perspective on the innovative and competitive behaviour of the 

innovation system should be taken from the perspective of the firms as 

the drivers of innovative behaviour. Often our job as innovation system 

practitioners is to recognise the patterns, and assist firms, supporting 

institutions and policy makers to cooperate in a more reflective manner. 

To achieve this we have to often amplify the voice of the innovators and 

we have to assist meso institutions to become more responsive to the 

current and future needs of industries. Lastly, we have to use our 

understanding of local and sectoral innovation systems to shape the 

policies that create incentives for investment, innovation, employment 

and ultimately wealth creation. 
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Stay in touch 
At Mesopartner we are constantly developing new diagnostic instruments 

and training concepts that economic development practitioners can use in 

their work. We typically combine theory and practice, and most of our 

development work is done in close relationship with customers, 

collaborators, universities and a wide range of experts.  

This publication is a result of our applied research under the Mesopartner 

thematic area called Improving Innovation Systems and Competitiveness 

from the bottom up. Visit www.mesopartner.com/themes/ to see our 

different themes and to stay abreast of further developments. 

Many of the ideas presented in this book were first published on the 

authors’ personal blog site at http://shawncunningham.wordpress.com. 

To remain abreast of the authors latest thinking and to stay in touch there 

are an option on the blogsite to subscribe to an e-mail alert when a new 

article is published. 

Case studies, podcasts and event announcements are also available from 

our www.mesopartner.com website. We also write a regular newsletter 

with information about new publications, media and events. 

Lastly, the author can be contacted directly at sc@mesopartner.com.  
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This book introduces the 

fundamental principles of 

understanding, diagnosing and 

improving innovation systems. The 

book is not about innovation within 

a business as such, but is about the 

innovation system around firms, 

within regions or between industry 

sectors. The technological progress of a society or a specific industry is 

very dependent on knowledge and learning. The fact that economies grow 

through a process of specialisation is an old idea. What many people fail 

to grasp is that this knowledge intensity is directly related to the 

emergence of a whole range of knowledge providers, knowledge carriers 

and knowledge-intensive business services. Education, research 

institutions, private skills provision and relevant public institutions all 

influence the knowledge that is available to a society. This means that 

traditional extension services are no longer sufficient; a whole range of 

knowledge channels must be developed to support the technological 

evolution of a given economic system.   

In this book, Dr Shawn Cunningham introduces the topic of innovation 

systems. He explains the different kinds of innovation, and the relation 

between innovation and technology. The relationships between 

knowledge, learning and innovation are explored. Several frameworks 

that can be used to diagnose innovation systems are introduced.  

Dr Cunningham is a partner in the international knowledge enterprise 

Mesopartner. His practice is focused on diagnosing and improving 

innovation systems, with a particular emphasis on bottom up innovation 

systems and industrial development.  

 

 

 


