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Summary

This research is a persona bachelor’'s assignment of Business Administration & Engineering
study in combination with the final report of the minor ‘ Sustainable Development in a North-
South Perspective. Research has been done in a collaboration of the University of Twente and
the Centre for Development Studiesin Kerala, India

This report is about innovation in Small Scale Industries (SSI) in Kerala. A Small Scale Industry
in the Indian context is an industrial undertaking in which the investment in fixed assets in plants
and machinery, whether held on ownership terms or lease or on hire purchase, does not exceed
Rs 10 million, equivalent 175 thousand euro (exchange rate April 2007 ). (Small Industries
Development Organization, 1999) In this bachelor’ s assignment, different opinions on innovation
arelooked at and it istried to find out which role the Keralan SSI have regarding innovation. The
research question is.

What type of innovation processesin SS exist in Kerala, and what are their contribution to
economic development?

Thisis researched by means of two case studiesin SSI in Kerala, namely Hykon and Pilots India.
The case studies in both SSI, oriented on the domestic market, support the idea that developing
countries should take into account that innovations are not shared easily among firms, and should
be analyzed in the historical context in which it occurred.

There are various positive factors in Kerala that enable the development of SSI and innovation
within the SSI. There are enough highly-educated workers and the government has set up
institutions that can support SSI. Besides that, there is sufficient expendable income amongst the
population to ensure a good consumption market. Within reason, out of the two case studies, we
can carefully conclude that there are enough SSI in Kerala with the capability to innovate.

True, these capabilities are on the ‘learning by doing’ level. However, this level of capability has
often proven itself to be sufficient in daily practice for the adopting of new products and
techniques. There is a positive correlation between the presence of FTC and various economic
factors. There is a positive correlation between innovation that occurs on ‘learning by doing’
level between the two SSI and the;

- Growth and success of the SS
- Theintroduction of new products
- Thecreating of jobs for people with a higher education

For further development of the economy in Kerala, business education is of greater importance
than technological education. My advice would be for organizations of the government to take
more time to address the managers potential and to offer supporting question-oriented business
COUrses.
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1. Introduction

In this section, the introduction of the assignment is given. The section starts with the background
and origin of the research. Subsequently, the problem statement is given. Based on the problem
statement, the main research question is described and research questions are made to support the
main research question. After that the relevance of the research is described. This is followed by
the scope and delimitation, and structure of the report.

1.1 Origin of the Research

This research is a persona bachelor’'s assignment of Business Administration & Engineering
study in combination with the final report of the minor ‘ Sustainable Development in a North-
South Perspective’. The bachelor Business Administration & Engineering evoked my interest in
technological development of businesses. Within the minor ‘Sustainable Development in a
North- South Perspective’, insight was obtained on the broad outline of the issues in developing
countries. In this research, | have used a combination of the academic fields in (technological)
business administration and development issues.

These fields of study were combined within the collaboration between the University of Twente
and the Centre for Development Studies (CDS) stuated in the Indian state Kerala
The structure and the main question for this research arose in dialogue with the CDS, represented
by Dr. S. Mani. The CDS is an autonomous research institute that promotes research, teaching
and training in disciplines relevant to development. Main disciplines are agriculture and natural
resources, gender, migration, population, health and education, poverty, industry, trade and
technology. Dr. Mani, is Planning Commission Chair Professor in development economics at the
CDS. Dr. Mani’s main research focus is on indicators of innovation and public innovation
policies in developing countries. This research looks at innovation within small scale industries,
thus it links up perfectly with the field of research of the CDS.

Besides that, this research also links up with the government organization Small Scale Industries
Development Organisation (SIDO). The SIDO is a Promotional Agency for Small Scale
Industries, set up as a Public Sector Undertaking of the Government of Kerala. This Corporation
is rendering assistance to SSI's in the State for development; like providing infrastructure
facilities, distribution of essential raw materials, marketing of the SSI products, undertaking civil
and electrical works. SIDO has offered assistance during the research period by supplying
information about the SSI sector in Kerala. Two SSI, Hykon India and Pilots India, have
cooperated with this research. They also both function as case studies for this research.

1.2 Problem Statement

In 1934, Schumpeter described the importance of innovation for the growth of an economy.
(Schumpeter, 1934) Nowadays, innovation is a more and more discussed concept in today's
world economy. Asaresult of globalization, consuming markets become larger, and with that, so
does the competition. To face the competition the urge to innovate has increased. Governments
try to enlarge the level of innovation in their countries; economic theory considers that innovation
stimulates the growth of an economy and gives a better position in the competitive world market.
Innovative activities create opportunities for further investment in productive capacity and
production efficiency. This is why, in the long run, innovation is considered to create more jobs
and conseguently more income. (OECD, 1996)



Innovation itself is defined in several ways. In developed countries, and in the literature,
innovation is often understood as the implementation of a new product or process. (OECD, 1996,
page 10) Others for example define innovation as every effort towards technology mastery,
adaptation of the technology to new conditions and improvements in the technology. (Lall, 1992)
This definition by Lall is often used in the context of developing countries. The definition of Lall
gives a better understanding of the context of innovation in developing countries (Lall, 1992) and
the ability to establish accurate causal relationships amongst factors interacting in the process of
innovation at firm and national level (James and Romijn, 1997)

Given the growing consensus that national investment in innovation is essential to ensure a
countries economic growth, the promotion of innovation has now begun to appear on the policy
agendas of developing countries. (Lall, 2000) India is also paying attention to the concept of
innovation.

This bachelor’ s assignment is concentrated on innovation in SSI in Kerala® In Kerala, the SSI are
regarded an important sector for the development of the economy in this area. (SIDO, 2002).
There are more then 200.000 SSI unitsin Kerala. (Ministry of Small Scale Industries, 2002) The
SSI units are in sectors like Information Technology, Agro-based business including food
processing, readymade garments, light engineering, Biotechnology and Rubber. SSI in Kerala
produces many different products in various sectors. SSI are active in traditional sectors and
process the raw materials that Kerala is rich in. These products are mainly produced for the
internal market and these SSI work with processes that are less complicated.

Because of the special part small scale industries (SSI) play in the Keralan economy, this
assignment is specifically about SSI and innovation in this sector.

Different sources think SSI play an important role in the economy of Kerala. For example, the
director of the governmental Institute of Small Enterprises Development (ISED), Dr P. M.
Mathew stated that innovation in SSI is important for the economy of Kerala, “Technology
promotion and development in Kerala lie in promoting innovation in the SS of Kerala, given the
natural advantage in this sector in the State” (Mathew, 2004, page 10)

In contrast to the statements just mentioned, some economic reports don't confirm the need to
innovate in developing countries. It is presumed that there is no need for innovation, innovation
in the sense of introducing new products or processes, because developing countries receive
innovations from developed country innovators. In neoclassical writing, technology and
innovation have to be freely available to all countries and to all firms within countries. (Nelson,
1998) So according to this economic literature, Keraa, state of a developing country, should not
be concerned about innovation. However, Lall says that developing countries certainly needs to
do the type of innovation he describes.

Another economic assumption is in contrast to the Indian and Kerala government’ s statement that
the SSI needs to put emphasis on innovation. The economic assumptions are that large firms have
a greater advantage in innovation than small firms because they have more and cheaper financial
resources, possibilities for risk spreading, more R&D activities, and greater capacity for
gpecialization, in people as well as equipment. (Nooteboom, 1994; Rothwell and Dodgson, 1994)
According to this statement, there is a need to monitor and stimulate the level of innovation of
large scale industries. Which means that, according to the statement, the level of innovation of
SSl islessimportant.

! The State of Keralais located in the south-west part of India. Keralawas formed in 1956 as part of the linguistic
reorganization of the Indian States.



So there are several opinions on which role SSI play in the Indian economy regarding innovation.
On one hand, we have the Ministry of Small Scale Industries of India who believe innovation is
important for SSI. Lall as well, advocates the need to innovate for development countries, in this
case India. On the other hand, we have the neoclassical literature and the economic assumptions
of economy of scale. They assign no importance to SSI and innovation.

In this bachelor’ s assignment, these different opinions will be looked at and we will be trying to
find out which role the Keralan SSI have regarding innovation. Is it true that there is no need for
innovation because Kerala receive innovations from developed country innovators? What is
actually meant by innovation in the context of SSI?Isit important for SSI in Kerala to innovate?

1.3 Research Questions
The following research question will be answered in this report:

What type of innovation processesin SS exist in Kerala, and what istheir contribution to
economic development?

In this report, | will be answering the main question by means of two cases from Kerala. These
cases give an insight as to which capacities form a foundation for the innovation within SSI.
Besides that, | will be looking at the influence of these capabilities on the SSI. The influence on
the economy can be judged by looking at the growth of the SSI, the number of employees, the
amount of products in production and the perspective for the future. With the obtained insight, it
will become possible to illustrate the influence of innovation for the economy of Kerala in a
general sense. In order to answer the main question, a number of sub-questions have been
formulated. These sub-geustions support the main question.

In thisresearch, what is meant by the term SS?
There are several definitions for SSI in different contexts. | will select a definition from the
literature and explain my choice.

What is the political, economical, social and technological context of SS in Kerala?

In order to answer the main question, | will use a PEST analysis to describe the social context of
the two case studies. The Pest Analysis or Political, Economic, Social and Technological is a
framework to analyze the external impact on the two organizations.

In this research, what is meant by the term innovation?

In the thesis it has become evident that severa definitions can be distinguished for the word
innovation. Using the literature, | will describe various definitions of innovation and | will
explain my choice.

How can innovation be recognized in SSI7?
By means of the definition of innovation that 1 have chosen to follow, | will explain how
innovation can be recognized within the SSI.

With the two case studies, the following questions will be answered



- Which type of innovation processes exist in this S§?
- What isthe importance of innovation for these two SSl in particular?
- What isthe importance of innovation within these SSl for the economy of Kerala?

1.4 Relevance of the Research

Research on the connection between SSI and innovation will be relevant for different playersin
the field of SSI. Measuring technological capabilitiesin SSI is important for gaining information
in the development of how innovation in SSI occur and which barriers the SSI face while
developing technological capabilities. All these kinds of information and insights could be
supportive for good governmental policies and incentives. In Kerala, this kind of information is
useful for regional government institution SIDO to face the needs of SSI in their region.

For SSI owners, insight in their own innovation processes could be very useful to understand the
growth and development of their firm. Owners and managers will be able to make more grounded
decisions on investments and make smart and useful interventions in day-by-day work life by
using insights in their own innovation processes. Scientific relevance of the research is a
contribution on the field of innovation studies. It proposes indicators and methodologies to
measure innovation in SSI. These indicators will be useful for future research.

1.5 Scope and delimitation

This assignment shall attempt to identify the technological capabilities in SSI, and the barriers to
innovate for SSI orientated on the domestic market in Kerala, using two case studies of SSI. The
literature covering the area of political, economic, social and technological environment of SSI
will be gathered and analyzed by using the Human Resources Development report of Kerala,
provided data on SSI by the government of India and Kerala and research done by the Centre for
Development in Kerala. The research shall be based on two cases studies (Yin, 2003), which is
not enough to cover the whole SSI sector in Kerala. Still, it gives a first insight on what type of
technological capabilitiesexistsin SSI in Keralaand what their influenceis. Isthis sense it shines
light on the importance of technological capabilities. The assignment will also give advice for
further research on SSI in Kerala.

1.6 Structure of the report

In the second section, | will discuss the literature that serves as a background and context for this
research. Firstly, in this chapter, | will discuss the social context of Kerala. This will be done
aong the lines of a PEST analysis that describes the political, economical, social and
technological context of the SSI in Kerala. Subsequently, in this second chapter, the literature on
innovation will be discussed. The methodologies of the case studies are described in chapter
three. In this section it will become clear how innovation can be recognized on firm level, and
how this has been done during this research by means of case studies. Chapter four describes the
actua study of the two SSI. These two cases will be amply discussed and we take a look at the
influence of innovation on these SSI. The main research question will be answered in section
five. In this chapter, insights obtained from the case study and literature will be used to make
recommendations to strengthen the policy of SIDO, and to give indications for further research.
The report will be finished by a reflection on reflection on the research and how innovation in
SSI in India should be studied and measured in the further research.



2. Literature

In this section, | will be using the literature to describe the context of the research. The scientific
and social context of the research in the two study cases will be made clear. First of all, the
definition of SSI will be described. A sketch will be made of the political, economic, social and
technological context of the two case studies. A selection has been made amongst these factors,
based upon relevance for the SSI in Kerala. The social context will be described in the second
paragraph of this section. The social context in which the research has taken place will be
discussed in the third paragraph. We will be taking alook at the various definitions of innovation
in amore extensive form than in the problem statement.

Different views of innovation are described in the literature, two important definitions will be
discussed more extensively; Lall’ s definition and the OECD’ s definition. In the third paragraph, a
look is taken at which definition of innovation is most useful to understand and to research. The
section will take a closer look at the differences between innovation in developed countries and
developing countries.

2.1 SSI

2.1.1 Small Scale Industries a definition

In the literature, several definitions of SSI are given in. There is no universal definition of small
scale industries. In some countries, there are certain objective standards, which classify the units
asmicro, small or medium enterprises depending on the number of employees. In some countries,
the classification is based on the investment in fixed assets in plant and machinery. In the case of
India, the definition of SSI has been changed frequently from 1950 tup until now. The definition
that has been updated and used most often in nearly all scientific research, isthe definition with a
boundary of Rs 10 million investments, which makes about 175,000 Euro. (Exchange rate April
2007) Governments and other official authorities aso use this definition. The definition used for
this assignment is the following; A Small Scale Industries in the Indian context is an industrial
undertaking in which the investment in fixed assets in plant and machinery whether held on
ownership terms or lease or on hire purchase does not exceed Rs 10 million, equivalent 175.000
euro (exchange rate April 2007 ). (Small Industries Development Organization, 1999)

2.1.2 SSlin India

In India there are more than 3 million units (SIDO, 2002). They provide employment to almost
19 million workers in small towns and villages, as well as in larger cities. The number of Small
Scale units has increased continuously and approximately four folded in the period from 1980 up
to 2000. (SIDO, 2002) In 1980 there were only 874,000 units, this increased to 3,370,000 unitsin
2001. Nowadays, 95 per cent of the Indian industrial sector belongs to the SSI. Analyses of the
growth rates shows a growth of 5,4 per cent over the years 1991-02 to 2001-02. (SIDO, 2002)
Employment in SSI, has increased from almost 13 million in 1992 to 19.3 million in 2001. SS|
accounted for 4 per cent of total employment in 2001 (SIDO, 2002). SSI provide awide range of
items (more than 8,000). Items produced vary from smple items produced with traditional
technology to high-tech products, produced with sophisticated new technologies. The production
has been growing rapidly over the last decades. SSI contribute almost 40 per cent of the gross
industrial value added in the Indian economy (GOI, 2001). Growth of the sector has been higher
than the growth of the industrial sector in the period 1991-2001. At constant prices, growth
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peaked at 11.4 per cent in 1995-1996 and after that it decreased to 7.7 per cent in 1998-1999.
(Ministry SSI India, 2001) The SSI sector plays a major role in India's present exports. It is
estimated by the 1SOD that up to 45-50 per cent of Indian exports is contributed to by the SSI
Sector. Direct exports from the SSI sector account for nearly 35 per cent of total exportsin 2002.
Besides direct exports, it is estimated that small-scale industrial units contribute around 15 per
cent to exports indirectly. (Ministry SSI India, 2001)

SSI in India have changed from mainly craft based industries to an organized and industrialized
sector. In the early stages of industrialization, SSI were mainly based on crafts and they were
situated in rura areas. With the increase of industrialization, the structure of SSI has changed
towards a more organized segment. The phenomenon is mainly due to the replacement of the so-
called “tiny sector”, which are defined as enterprises with an investment limit of 2,5 million
rupees (about 45000 Euro) in fixed assets. This tiny sector in the informal sector is replaced by
the relative larger and organized SSI. (Morris, 2001) The inherent advantages of small-scale units
are reduction of regional imbalances, low investment, greater operational flexibility, greater
geographical dispersal, utilization of local material and human resources (Bayineni, 2004) (see
for SSI figures and numbers of All India).

2.1.3 SSlin Kerala

Most of Keralas industrial regions are concentrated around major cities like Cochin and
Trivandrum. However, SS|I are spread across the State. The SSI units are in sectors like
Information Technology, Tourism, Agro-based business including food processing, readymade
garments, light engineering, Biotechnology and Rubber. SSI produce more then 2500 different
products. Based on the results of the third Census of SSI Units (Ministry of Smal Scale
Industries, 2002) there are more then 200.000 SSI units in Kerala. More tha 55% percent where
registered as SSI, the others were unregistered.? The report says that out of the 200.000 SSI, more
than 14.000 units were found closed. The reasons for closure were mainly financial and
marketing problems and the inability to survive competition. With both the registered and
unregistered units put together, there were nearly 1 million people employed in the total Keralan
SSI sector. Of the total employment, 64.60 per cent was in rural areas. They accounted for a
combined output of Rs 81 billion, equivalent 1,47 billion euros (exchange rate April 2007 )
during the time of the census. More than one-third of the registered SSI units in the State are
either sick or potentially sick.® Reasons cited for sickness ranged from lack of demand, shortage
of working capital and non-availability of raw material to power shortage, labour problems and
marketing problems.

2.2. PEST-analysis

In order to make a good analysis of the case studies, the Political, Economical, Socio-Cultural
and Technological environments issues that influence SSI in Kerala will be discussed in this
paragraph. The Pest Analysis or Political, Economic, Socia and Technological is a framework to

2 Unregistered SSI for the purpose of the Third Census was taken to be the set of all those enterprises which were
eligible for registration as SSIs but were not so registered ason March 31, 2001. (Ministry of Small Scale
Insdudgtries, 2002)

% In the Third Census, the following criteria are adapted to identify sick/ incipient sick units. 1)Continuous declinein
gross output compared to the previous two financial years; 2) Delay in repayment of loan, taken from ingitutional
sources, for more than 12 months; and 3) erosion in the net worth to the extent of 50 per cent of the net worth during
the previous accounting year. (Ministry of Small Scale Insdustries, 2002)
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analyze the external impact on SSI. The distinction between the four dimensions is mainly from
an analytical point of view. In reality, these dimensions are strongly connected and interwoven
with each other. This can be seen in the descriptions in the separate paragraphs; these will
partially overlap. This PEST anaysis limits itself to the influences of SSI in Kerala. In the
description of these influences, a choice has been made whether to describe the influences on
State level or on Indian National level. The choice is based upon the amount in which State level
deviates from National level. The economic analysis for instance has been based upon Keraa
itself, because this can be seen as a unique own identity that can easily be distinguished from the
national economic development. The SSI policy however is mainly described on a national level.

2.2.1 Political environment

In the political environment | will be looking at two aspects that influence the SSI.
Firstly the general political climate, which has an important influence on the economic and social
environment. Secondly, the specific SSI policies will be described.

Kerala distinguishes itself from the Indian policy in various ways. Kerala has an active political
society compared to the rest of India, there is a high degree of political activism. (GoK, 2005)
Since the formation of Keralain 1956, no single party has been able to form a Government of its
own. Two coalitions have been running the State. One of these two is led by the Indian National
Congress, the other is led by the Communist Party of India (Marxist). Keralds economy and
society operates under welfare based democratic socialist principles. (source GoK, 2005)
Socialism is based on the idea that the economy and means of production should be in the hands
of ordinary working people. (Edelstein, 2000) The substance of democratic socialism isthat in all
aspects of society and economy, the population is in control through some type of democratic
system. Since 2000, the state has liberalized the economy by allowing greater participation by the
free market and foreign direct investment. (GoK, 2005) However, the period before 2000 is of
great influence, there are still many government organizations working in the SS| field. In Kerala
the agenda for industrial development is set largely by public government institutions, public
R&D ingtitutions and powerful social groups. Government operates in the filed of SSI mainly
supply driven. They invest in SSI and set up organizations for the development of SSI. However,
these are determined from a democratic point of view so that investment is mainly made in
education and institutions. Because of this, policies don’t really live up to the wishes of the SSI
themselves. The policies are not demand driven, but supply driven. As a result, the prevailing
economic climate stays behind of the entrepreneurial development. (Mathew, 2004).

The second aspect, which has a more direct influence on the SSI in Keraa, are the national
specific policies. Initiatives for generating employment, production and income for SSI in India
had a special place in developmental policy over the years. (Kawadia, 2005) A significant aspect
of Indian SSI policy is the reservation of products to be produced by the SSI sector. The
Reservation Policy has two goals, 1) to ensure increased production of consumer goods in the
small scale sector, and 2) to expand employment opportunities by setting up SSI. The idea behind
this policy is that SSI are needed to enable economic growth and provide employment. SSI are
needed for a harmonious way of growth for the industrial sector; the central government believed
that without SSI, only really big industrial monopolies would emerge with bad conditions for the
environment and employment. The ideawas that SSI are needed to serve the people by protecting
their jobs and for a more equitable division of many resources. Another reason to protect SSI was
to maintain their viability and strength to smplify the problem of unemployment. This policy of
reservation is often criticized, because these measurements have created severe distortions in the
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market. They have helped firms in Kerala to exist without an explicit need to be as efficient as
possible. (Morris, 2001) However, since 2001, the government has been steadily ticking off
products from the reserved list. The latest data show that the list of items meant for exclusive
production by SSI has come down from 836 items in 2001 to 114 at 2007. This indicates that
amost 90% of items from the reserved category can now be domestically manufactured by the
large, medium or the small scale industry. (SIDO, 2007)

2.2.2 Economical Environment

For a long time, Kerala has been known amongst scientists as a land with a ‘ paradox of social
development and economic backwardness . Since the founding in 1956, Kerala has been running
behind on the other states when it comes to terms of per capita GDP'. However, in Kerala the
human standard of living is very high compared to the rest of India. This can be seen in the
Human Development Index®, on which Kerala has the highest score in al of India and has a
similar score to other developed countries. (GoK, 2005). This Human Development is the subject
for the next subsection. However, in this section | want to discuss what the present economic
state is and what influence this has on the SSI. The reforms of 1991 are of great influence on the
Indian economy and thus aso of Kerala. The economic liberalization in 1991, initiated by the
Indian Prime Minister a the time, P. V. Narasimha Rao and his finance minister Manmohan
Singh, is important in recent Indian economic history. The economic reforms contained, for
instance, the removal of control on industrial investment and on imports. The reforms opened
energy and telecommunication sectors for private investment (domestic and foreign).The reforms
reduced import tariffs and made the rupee convertible for current account transactions.
(Panagariya, 2002).

After a period in which the development measured in GDP per capita was running behind
compared to India, Kerala went through a big economic growth in the period from 1988 to 2003,
both in regard to ten years earlier, and to the growth in all of India. With this, the growth of the
Net State Domestic Product (NSDP)® is almost equal in comparison to India (see table 1a).

Table 1A; Sectoral Growth Rate of Net State Domestic Product (1993-1994 Prices) over
the period of 1987-88 to 2002-03

Sector Kerala All India
Primary Sector 2.90 3.47
Secondary 6.13 6.53

Tertiary Sector 7.55 7.48

All Sectors combined 5.79 5.98

Per Capita GDP 5.03 4.01

Source: CSO, National Account Statistics

* The gross domestic product (GDP) or gross domestic income (GDI) is one of the measures of national income and
output for a given country's economy. GDP is defined as the total market value of all final goods and services
produced within the country in a given period of time (usually a calendar year). It is aso considered the sum of value
added at every stage of production (the intermediate stages) of all final goods and services produced within a country
in a given period of time, and it is given amoney value. (Wikipedia, accesed on 5" of June)

> The Human Development Index (HDI) is an index combining normalized measures of life expectancy, literacy,
educational attainment, and GDP per capita for countries worldwide. (UNDP)

® Net State Domestic Product, the total value of all the goods and services produced inside the state Keralaminus
depreciation on a country's capital goods over a certain period. (GoK, 2005)
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The growth per sector contributed to the overall growth rate shows that the industrial secondary
sector contributes less to the growth of the NSDP in the period 1983 to 2000.

In this period, employment share increased by 27 per cent, income share fell by 24 per cent. The
conventional growth transformation, which is from the agricultura sector to the industrial sector
and then to the tertiary sector, has not taken place in Kerala. Thisis evident as the relative shares
of the three sectors, in both income and employment, on an average, show that the tertiary sector
has been the major contributor followed by the primary sector. (GoK, 2005) (see table 1b)

Table 1b; Structural Transformation of the Kerala Economy as Seen Through Sectora
Shares of Income and Employment
Sector 1983 2000

Income | Employment Income Employment
Primary Sector 35 50 26 32
Secondary Sector 25 22 19 28
Tertiary Sector 40 28 55 40

Source: CSO, National Account Statistics

The industria sector and thus the SSI do not have a leading role in the economy of Kerala when
it comes to contributing to the growth of the economy and income. ” Since 1983 the industrial
sector has started playing a bigger part in providing employment. It is unclear what the exact
contribution is of SSI in the industrial sector, and what the SSI contribute to the growth of the
economy. What we do know is that the SSI functions within an economy in which the service
sector has a dominant role.

The State has a high level of unemployment. Unemployment defined as a proportion of the
number of employed in the labor force, was 19.2 per cent. (Zhachariah, 2004) Significantly,
most of the unemployed are young, unmarried and educated. According to Zacharia there is
hardly any unemployment among those with less than primary education. In Kerala, manual
labour is associated with low status and hence people with education are reluctant to do it.
Shortage of labour is particularly high in agriculture. Many Keralan people are able to find work
in other Indian states, the Middle East, and the US. The money they send back home, remittance,
is important for the Keralan economy and growth. However, only estimations about the amount
of remittance are made. Other aspect that influence SSI is that labour is, as said before, highly
organized and consequently wage levels are comparatively higher than in other States. (GoK,
2005)

2.2.3 Social Environment

Kerala s achievements in terms of some of the basic indicators of human development are high
compared to India. The life expectancy at birth is 73 years in Kerala, much higher then in the rest
of India with 59 years. Further, Kerala is much ahead of other Indian States in providing
elementary education. In Kerala aimost 95% of literacy is achieved, compared to 65% in India
(Census Report GoK, 2006)

" The growth of the economy is mainly influenced by the growth of the tertiary sector, which accounts for more than
50 per cent of the NSDFP' s growth. Besides that, the service sector voor absorbs a major share 40 per cent of the work
force. (GoK, 2005)
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In her demographic development, Kerala has transformed from high birth rates and high death
rates to low birth rates and low death rates’. Kerala has an almost stable young age dependent
population, increasing working age population and older population.

This shift in the composition of the population has various consequences. Limited opportunity for
employment in the local economy has result in people migrating to other countries where
employment opportunities are greater. Close to 2.73 of the 35 million people of Keraa are
emigrants and return emigrants as of 2004. Migration of labour from Kerala has contributed to
interacting with people from different countries and cultures. Migrated people have worked with
more modern technologies, organization and management. Emigrants have the possibility of
enhancing one's standard of life in Kerala, and they have a ‘demonstration effect’ on others.
(Zhachariah, 2004) This way the modernization and technology brought by emigrants have
facilitated adaptation of technology in the local economy. This technology is described in the
next subsection.

2.2.4 Technological Environment

In this paragraph, the technological environment of the SSI in Kerala is described.
This will be done by looking at the availability of electricity, telephone density and the use of
internet. Thiswill be followed by a description of how the industrial sector has developed from a
technological point of view. About 85 per cent of the households in Kerala have electricity at
present; however the reliability of the connections is far from satisfactory, with frequent
blackouts and brownouts. (GoK, 2005)

In Kerala mobile telephones have taken over fixed-line telephones. As of December 2006, Kerala
is the only state with a two-digit telephone density at 10.95 in rura areas. In urban Kerala, there
are more than 91 phones for every 100 population. Overall in Kerala, the teledensity is at 31.73.
The teledensity of Indiawas 16.83. (Departement of Telecommunications, 2007)

There is a relatively high intensity of computers in Kerala and the Internet has penetrated into
traditional telecommunications. By late 2000, there were approximately 50,000 Internet
connections in the state, ranking it eighth among Indian states. (more up to date data has not been
found) (Departement of Telecommunications, 2007) There is a high PC penetration in social life.
(GoK, 2005) State policy isthat every primary school has at least one computer.

In the previous paragraph the influence of organized labour and remittance is described.
Remittance has influenced the Keralan economy by an increase in demand, especially for non-
food items. However, according to a study done by the Centre for Development, (Zhachariah,
2004), the productive sectors of the Keralan economy could not utilize investment in the savings
generated from the emigrants. This has influence on the technological development of industries.
The power of the organized labour aborted the transition to a technologically more productive
industrial sector. Institutional power of labor (in terms of early and high level of unionization)
stood to drive away most of Keraas indigenous labor-intensive industries, such as coir
processing/manufacturing, cashew processing and tile manufacturing. This background of
inability of the productive sectors forms the reason as to why the tertiary sector flourished more
than the secondary industrial sector. (Zhachariah, 2004)

There is a high familiarity with technological means and sufficient expendable income for the
Keralan inhabitants. At the same time, it is evident that due to high wage-costs and fear for losing

8 Thisis often called demographic transition, when the economiy developsitsself from apre-industrial to a
developped indudtrialized economy.
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jobs in the communist oriented politics, innovation in the industrial sector stays behind. What
exactly is understood by innovation is topic of the next sub-section.

2.3. Innovatie

In this paragraph, literature on innovation will be discussed. First of all, the origin of the concept
of innovation. Subsequently | will discuss the role that innovation has had in different economic
growth models, and subsequently I will discuss how innovation on firm level is described.

2.3.1. The concept of innovation

The Austrian economist Schumpeter (1934) is the instigator of the idea of innovation and creative
destruction. He defined innovation as “to create or use something new”. This aways goes
together with the loss of old products and processes, Schumpeter calls this creative destruction.
Schumpeter considered that the term innovation fitsinto five categories,

Introduction of anew product or aqualitative change of an existing product;

Process innovation which is new for a business sector;

Opening of a new market;

Development of new resources,

Change in the organization and management.
Schumpeter argued that innovations act as catalysts in the economic process of 'creative
destruction’. The process of creative destruction leads to economic growth and structural change.
An innovation firm undercuts the market of some existing group of producers by producing and
marketing a new product or process. Non-innovating firms are eventually forced to imitate the
innovation or face bankruptcy. As the innovation is adopted by more and more imitators, output
expands and the innovator's initial profits are bid away as the price fallsto a competitive level. In
the case of amajor innovation®, such as electricity or the automobile, the original new productive
activity induces the development of many others, by creating new demands and altering the costs
of producersin other sectors of the economy. Thus, it gives rise to important structural changesin
the economy, as well as to growth in the tota volume of output. Since Schumpeter first
formulated in 1942 this model, it has remained the basis for most writing on the role of
innovations in economic development. In Appendix 1 the role of innovation in different
economic growth theories is described.

2.3.2 Innovation at firm level

In this paragraph, innovation is discussed on firm level. This will show that there are several
ways of looking at innovation. In economic research on innovation at firm level, two main
approaches can be identified. The “subject approach” and the “object approach” (Archibugi and
Pianta 1996). In the “object approach”, individual examples of innovation become the anal ytical
unit and in the “ subject approach” emphasis is placed on the inputs and outputs of the process of
innovation.

The OECD is an ingtitution that does a lot of empirical research on innovation. A part of their
research is a good example of the object approach. The OECD concentrates on two of
Schumpeter’ s categories: new and improved products and processes, with the minimum entry set

® Schumpeter recognized two degrees of innovations; radical and incremental innovations. Radical innovations are
innovations that have a huge impact on the environment and the society. Incremental innovations contribute and lead
to continuous changing in small steps
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as “new to the firm”. The OECD defines innovation as the implementation of a significant new
product or the implementation of a significant new production process. (OECD, 1996, page 10)
This definition is widely known as technological product and process innovation, TPP-
innovation. Only two of Schumpeter’s points are mentioned, and only technological innovations
areinvolved. OECD’ s definition is often used in scientific literature.

The process of innovation is also studied and an example of the subject approach. Innovation is
not seen as a dtatic activity; it is a continuous process. Studying innovation as a process gives
insight in how innovations occur and which powers influence the innovativeness of a firm. A
model developed by Kline and Rosenberg, 1986, is an example of how the process of innovation
is examined. The model conceptualizes innovation in terms of interaction between market
opportunities and the firm’ s knowledge base.

Researih
VAN AN
. Enowledge
T ! T -IIJI l*- T T !
Putertial ! Trrent v Detiled v ERedesign v Dnistribute
Market X and/for v Design and and X and
Produce ' Test * Produce ' Marker
Snalyti cal ! .
Design

Figure 1 Chain-Link Model Innovation
Source; Kline, S.J. and N. Rosenberg (1986)

This model has the objective of capturing the process and to offer a way of collecting data about
the innovation process. (OECD, 1996) The two approaches to study innovation at firm level have
been described. Both approaches describe the concept of innovation to capture the technological
change in a firm. The main advantage of the object approach is that it provides a direct
description of technical characteristics of technological progress. The main advantage of the
subject approach is that it offers a better understanding of the significance and usefulness of
innovation to its users. However, problems in the use and interpretation of these approaches are
identified. Especialy the use of these approaches in the context of developing countries is
criticized. The criticisms argue as follows;

- Schumpeter's theory of creative destruction must be analyzed in the historical context on
which it occurred. Schumpeter himself wrote that his analysis of economic development was
based on the experience of rapid industrial growth in the capitalist societies. (Europe and
North America during the nineteenth and early twentieth centuries). (Schumpeter, 1934) So, it
requires modification if it isto be applied in other contexts. In particular, the kinds of change
in technology and the organizations characteristics of Western industrial economies could be
different in other contexts. That underlying social and economic conditions are different are
different is one of Schumpeter issues, however they have not been taken serious in further
research (Berry, 1974)

- Inthe study of developing economies writers assume that no important innovations have been
initiated by producers. Others have concluded that most of the new products and processes
adopted in developing economies in the 20" century have been introduced and carried out by
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foreign entrepreneurs. Developing countries have been 'imitators of foreign innovations.
However, this analysis of technological change in developing countries doesn't take into
account that innovations are not shared easily among firms. Moreover, innovations are not
easily shared among firms from different nations.

- Furthermore, this analysis does not take into account that firms in developing countries also
need to know that new technologies exist at all. Transfer requires learning because most
technologies are difficult to use because of tacit knowledge. To gain mastery of a new
technology requires investment and skills by the receiving firm. Firms have their own
technological progress building upon their own efforts, experiences and skills. So, in the
context of developing countries, it is not only the initiation of innovations that is important,
but the capabilities to master an innovation as well.

The three points have argued for a different approach to study innovation in the context of

developing countries. To summarize the above arguments 1) the historical context isimportant to

analyze the technological change of a firm, and 2) new technologies aren’t easily shared among
firms and the efforts to master new technologies are important to analyze technological change in
developing countries. Lall argues that technological change in developing countries should be
analyzed as a continuous process to absorb or create technical knowledge, determined partly by
external inputs and partly by past accumulation of skills and knowledge. (Lall, 1992) Then,
innovation can be taken to include all efforts toward technological mastery, adaptation of the
technology to new conditions and improvements in the technology. (Lall, 1992) Innovation is

defined as the adoption of a technology that is new to the adopting organization, to adapt a

technology to new conditions, to improve technologies dightly or significantly.

2.3.3 Firm Capabilities and economic growth

In traditional approaches to analyse economic growth the way to explain productivity growth at
the firm level is a production function. (more on economic growth theories in Appendix 1) A
production function can be defined as the specification of the minimum input requirements
needed to produce designated quantities of output, given available technology. By assuming that
the maximum output technologically possible from a given set of inputs is achieved, economists
using a production function in analysis, are abstracting away from the engineering and
managerial problems inherently associated with a particular production process. In traditional
approaches to analyze economic growth, innovation is assumed as movement of the production
function itself, rather than along it.

In contrast to the analysis just mentioned, the evolutionary approach explains economic growth
with use of the concept of Firm Capabilities. To create value and gain a competitive edge, a firm
uses a whole bundle of specific capabilities. Firm—specific, mostly intangible assets are
considered to be the firm’s capabilities. They are dynamic and the result of strategic decisions in
the past, and represent the resources to create more assets in the future. Asset accumulation
enables a firm to change restrictions with respect to technology. This accumulation process is
path—dependent, and due this process important differences among firms occur. (Foss, 1997) So,
in this assignment, innovation is discussed and studied on firm level.

2.3.4 Firm Technological Capabilities

Lall defines Investment capabilities as the skills needed to identify, prepare, obtain technology
for, design, construct, equip, staff, and commission a new facility (or expansion). They determine
the capital costs of the project, the appropriateness of the scale, product mix, technology and
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equipment selected, and the understanding gained by the operating firm of the basic technologies
involved (which, in turn, affect the efficiency with which it later operates the facility).” (Lall,
1992, page 168)”" The investment capabilities described by Lall are those skills which lead to the
establishment of the enterprise. There is not a narrow definition of access to financial resources.
These require skills to carry out feasibility studies as well as technological knowledge (prior
knowledge on product and process) (Clancy, 2001)

Lall defines “ Production capabilities range from basic skills such as quality control, operation,
and maintenance, to more advanced ones such as adaptation, improvement or equipment
“stretching,” to the most demanding ones of research, design, and innovation. They cover both
process and product technologies as well as the monitoring and control functions included under
industrial engineering. The skills involved determine not only how well given technologies are
operated and improved, but aso how well in-house efforts are utilized to absorb technologies
bought or imitated from other firms.” (Lall, 1992, page 168)

“ Linkage capabilities are the skills needed to transmit information, skills and technology to, and
receive them from, component or raw material suppliers, subcontractors, consultants, service
firms, and technology institutions. Such linkages affect not only the productive efficiency of the
enterprise (allowing it to specialize more fully) but aso the diffusion of technology through the
economy and the deepening of the industrial structure, both essential to industria development.
The significance of extra market linkages in promoting productivity increase is well recognized
in the literature on developed countries.” (Lall, 1992, page 168)

2.4. Concluding remarks.

In this chapter, the environment of the SSI in Keraa is described. This forms the social
imbedding of the case studies. From that, it becomes evident that there is great potential for
economic growth, thanks to the presence of a strongly developed human capital, presence and
familiarity with technological means and sufficient expendable income for the Keralan
inhabitants. At the same time, it is evident that due to high wage-costs and fear for losing jobsin
the communist oriented politics, the industrial growth stays behind.

The literature on innovation gives a scientific ground for the research methodology. From this we
can see that innovation in developing countries needs to be seen as an incremental process to
adopt new technologies. Firm technological capabilities are necessary for this. The research
methodology is the subject for the next chapter.
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3. Methodology

In this chapter, the methodology is discussed. First of al, what kind of methodology is used for
this research, and why this particular methodology is chosen. Subsequently, how innovation can
be measured and recognized. In the third paragraph, | will describe how the research took place.

3.1 Case Study Research as a research strategy

In this paragraph | will explain what kind of methodology is used for this research, and why this
particular methodology is chosen.

3.1.1 Case Studies as a research strategy

The particular approach to the research adopted here is taken because of a gap in the existing
research into domestic oriented SSI in Kerala. The reason to accomplish case study research is
that there is little empirical research on innovation in SSI in Kerala. Besides that, | would like to
create insight in the capabilities that can be recognized in Kerala, and the influence that these
have on the SSI. These capabilities become visible when put to practice, thus they are studied that
way.

The case study done for one of the two SSI is of explanatory kind. An explanatory case study
allows the researcher to factually record and draw interferences. The researcher constructs a story
to illustrate a certain point of view and offer details of the reasons for the event or the concepts
behind them. This sort of case can provide an explanation (Yin, 2003) Explanatory cases that are
concerned with providing accurate events and explanations. The cases are more general and
descriptive and use an assortment of information. Often, the goa is to provide an adequate
explanation by comparing the facts of the case with several competing theories and frameworks.
(Yin, 2003). For case studies, five components of a research design are especially important; 1) a
study’s question, 2) its propositions, 3) it units of analysis, 4) the logic linking the data to the
propositions and 5) the criteria for interpreting the findings. These five components are discussed
below.

3.1.2 Research design
The following questions will be answered by means of the two case studies;

- Which types of technological capabilities are existent in this S§7?
- What istheinfluence of the devel opment of these Technological Capabilities on these SS?
- What are barriersfor these S to innovate?

The two units studied are small firms. These small firms were both situated in Kerala, a state of
India. Thisisfor practical reasons. Selection of cases to be studied was found through discussion
with the people of Small Industries Development Organisation (SIDO). They have good insights
in the SSI landscape of Kerala and the researcher advised me two cases to study. Two single
cases are insufficient to draw strong conclusions and to generalize on. Lack of time has been the
reason to explore just two cases.

Yin stated that case study research is a difficult thing to do. (Yin, 2003) There are severd
limitations and difficulties on this kind of research. Case Study research could be disputed,
because by not having different sources of information, research could undermine the confidence
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of the conclusions. A finding of conclusion in a case study is likely to be much more convincing
and accurate if it is based on severa different sources of information. (Yin, 2003) In the cases
studied, the sources are multiple but most of them were from inside the organization. Weak
points in the analysis are the lack of quantitative data and the fact that only a few interviews have
been done. In the next paragraph | will describe how innovation is recognized.

Different sources are used to study the case of Hykon,
- apersona visit to Hykon persondl,
- anopen-ended interview with Christo George, manager and owner of Hykon,
- aninterview with the manager of the R&D unit,
- interview with three workers of Hykon,
- promotion material,
- documents on history about Hykon.

Different sources are used to study the case of Pilots India
- apersonal visit to Pilots India with obeservations
- anopen ended interview with Sheen Anthony, Chairman and Managing Director
- anopen ended interview with the father of Sheen Anthony, founder of Pilots India
- interview with two workers of Hykon,
- website of Pilots India

3.2 Measuring innovation

To understand and measure innovation at the level of firms, different methods and indicators are
used. (see Appendix 2 for a description of different indicators and ways of measuring innovation
with their advantages and shortcomings) To study innovation in Kerala, the concept of “firm
technological capabilities’ (FTC) is used. The concept of FTC is used because the analysis of
technology and technological change in developing countries should take into account that
innovations are not shared easily among firms, and should be analysed in the historical context on
which it occurred. Lall argues that technological change is analysed as a continuous process to
absorb or create technical knowledge, determined partly by external inputs and partly by past
accumulation of skills and knowledge. Innovation in this assignment is taken, to include all
efforts toward technological mastery, adaptation of the technology to new condition and
improvements in the technology. FTC correspond to a wide range of skills and knowledge,
necessary to render effective the effort of the firm towards technological mastery, adoption of the
technology to new conditions and improvement in the technology (either slight or significant)
(Lall 1992, James and Romijn 1997). In this paragraph, the concept of FTC is worked out in
more detail. Different categorizations are made for different contexts and settings. The
categorization used for this assignment is of Lall. This categorisation is used because it also helps
to recognise FTC in SSI. It gives clear skillsthat can be shown by case study research.

Lall categorizes FTC by amatrix of the major technical functions involved and is shown in Table
1 (Lall, 1992). The columns set out the magjor FTC by function, the rows by degree of complexity
or difficulty. Lall distinguishes capabilities; the degrees of complexity which Lall describes are;

1) basic; smple and routine (experience-based) accumulated experience of problem solving. This
could be named as innovation through learning by doing

2) intermediate; adaptive and duplicative (search-based) and aided by external inputs. Innovation
through import of technology.
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3) advanced; innovative, risky (research-based) or forma research effort. Innovation through
formal R&D.
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Table 2 Matrix of technological capabilities
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<

Source: Lall, 1992
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3.3. Account of the course of the research.

Here, | will describe how the research in the two cases gained form, and the possibilities that |
came across in this process. Data was collected through visits to the firms and by open interviews
in the period between September 2005 and March 2006. The visits and interviews took place
within the firms themselves. The appointments were made over the telephone. The researcher
says to have felt welcome; in both case studies consent was given for the research immediately,
and it was insisted that we visit as soon as possible.

It was made clear from the beginning that the research was being done by a student from the
Netherlands. Possibly, this made it particularly special for the employees. During the research
period | was treated with great respect. Employees were impressed and upon my arrival, they laid
their work aside. The great difference in culture and background between the researcher and the
case study may have lead to answers, interviews and presented datathat are dightly influenced.

In society of India the cast system is often understood as important influence in daily live. The
caste system is a socia system where people are ranked into groups. The caste is a group whose
members are restricted in their degree of social participation and choice of occupation. However,
in Kerala caste barriers have mostly broken down, especially in urban areas. So, in this research
the cast system is not taken in to account and is not experienced as influence on innovation in
both SSI.

During the visits, available documents about the firms were asked for and provided by the
management. The cases were studied by asking people who work for the firms and by the
provided documents from inside the two firms. In both cases, documents were provided by the
staff. Because of this, the provided documents were selective. However, it did provide insight in
the organisation itself. Little tangible, testable data was given on the financial situation.

While visiting both the firms, there where interviews with at least four people working at
different levels in the firm. It was proven to be quite difficult to interview the staff due to
tranglation problems. The language that was used to communicate in was English. In one case,
Hykon, the entrepreneur took on the roll of interpreter. During the research | was also given a
tour so that the interview could be linked with a visual observation, giving a more complete
picture. During the visits, detailed notes of all answers and observations were made. Interviews
have been worked out almost literally, right after the visit and based upon the notes that had been
made.
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4. Cases

In this chapter, the two cases that form the root of this research are discussed. The two SSI from
the case studies are both situated in Kerala. From the description of the cases, it becomes clear
which innovation processes can be recognized in this SSI, and what their influence is on the
development of the SSI.

In the first three paragraphs, Hykon is described. Paragraph one consists of abrief introduction is
to the Hykon case. In 4.2, the FTC of Hykon is described. In 4.3, the innovation processes of
Hykon are analyzed. In the second three paragraphs, a description of Pilots India is given in the
same manor. Paragraph 4.4 is a brief description of Pilots India, 4.5 describes the FTC and 4.6
the analysis.

4.1. Hykon India

In this paragraph, a description of Hykon India in the State Kerala is given. The SIDO sees
Hykon as a model for other firms and recommended this firm by the researcher to study. They
produce a highly advanced product for the internal Keralan market.

Hykon India started in 1991. The firm was set up with the initiative of Christo George. He
established Hykon Electronics Systems at Ollur, in the Trichur district of Kerala. The firm started
here because this was George native place and he wanted to live close to relatives. The firm
started with only five employees, and only one product was in production — the electronic
inverter’® with new digital technology. These electronic inverters are called UPS. Uninterruptible
power supplies (UPS) sit between a wall outlet or power strip and an electronic device to provide
power conditioning, back-up protection and distribution for electronic equipment loads and to
prevent power disturbances (outages, sags, surges, spikes, noise, etc.) from affecting the
performance and life of the electronic device and vital data. (Global Spec, 2006)

It was Mr. George's strong believe that this product would work; it was a new product in this
market. Frequent power failures in Kerala are the reason for the high demand of this product. It's
very useful to take care of light, fan loads and other applications during short cuts. Technology
for this product came from a R&D institute from the government. Christo George is an
Electronics and Communications Engineer. The knowledge gained from Christo George's
education made him think about new opportunities and he saw the potential of digital technology
for electricity supply. He saw potential in the market and wanted to introduce this new product.
He told that his family and friends supported him. So, he had to succeed, and it was his dream to
work as an independent entrepreneur. He wanted to live close to his family, and jobs are not easy
to get inKerala,

First range of product was the electronic inverter. A combination of different technologies made
this product unique, but combining them was difficult and a reason to do a lot of trial and error.
He studied on this topic by himself, and with his companions he pioneered the way of setting up
afirm. He faced lots of difficulties to find funding and he describes the process of starting up as

1% |nverters are a system which converts DC power (Battery) into AC (Mains) Inverters are mainly used to produce
230V AC from a Battery of 12/24Volts. Smpleinvertersfind applications in automotives like bus, truck etc for
running TV and other appliances. Thistype of inverters can be used to connect to a battery in a car to produce 230V
when going for an outing. Thistype will not have a battery charger or automatic changeovers. Theinverters with
automatic changeovers and battery chargers are mainly used in houses to have a back up at the time of power cuts or
during power failures.
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being very difficult but adventurous. Finally, with funding of friends and family, he established
the firm with just 5 employees.

After this, he was encouraged by the success of the first range of products. His firm was growing
and new opportunities through new business contacts came. Newly hired employees were mainly
high-educated (at least bachelor degree) and experienced people gave further inputs to new
development and products. For example, Christo George told that he went to the house of the
already retired R.V Achnuthan. Christo George knew Achnuthan had experience in the global
field. Achnuthan worked as a salesman for Siemens and earned his degree in French. So, he
begged him to join the firm and give Christo advice. Nowadays, Achnuthan is working three
hours a day to give advices. He was the major force of setting up the R&D department and
awareness of new technologies. Since eight years now, Research and Development is organized
as a separate section. R&D section has five projects a year. Each project consists of developing a
new product by including a new technology. These technologies aren't developed in Hykon
itself, there are mainly based on existing knowledge and science. Feedback form customers,
market research and the Internet, are the main idea generators for new products and processes.
The process of studying, doing research, developing, drawing and finally building a prototype
will not necessary end in a product that enters the market. On an average, only one complete new
product will make its presence in the market field. The firm now has staff strength of 25
employees. The introduction of this new kind of inverters was very successful. Slowly, through
market surveys, research, innovation and development, the product range has grown to over 30
products. Over the years, Hykon introduced several new products. The product range has grown
to over 30 products, for example; UPS, Inverters, Servo Stabilizers, Solar water Heater and Solar
inverters, Software development, Web designing, Medical and Business Transcription, Electronic
choke, lighting fixtures

4.2. Technological Capabilities within Hykon India.

Hykon India shows that it masters several FTC. They have developed several new products and
they have adapted technologies to the local needs. They used information from R&D from
government institutions and they have successfully made use of this information for developing
new products. For example, the development of their first product, the UPC, is mainly due the
help and information and help of the governmental institution. It is remarkable that Hykon serve
especially the internal Indian market, since especially export and competition of the world market
is often reason to innovate.

The investment capabilities described by Lall are those skills which lead to the establishment of
the enterprise rather than a narrow definition of access to financial resources. These require
management skills (to carry out feasibility studies for example) as well as technological
knowledge (prior knowledge on product and process) (Clancy, 2001) Researcher has seen
evidence for several feasibility studies for severa products. The R&D department has to produce
five new products each year or develop product improvements. However, on average one on five
reaches the market. Before Hykon is introducing a new product to the market, feasibility has
taken place. By the employment of Achnuthan, who worked as a salesman for Siemens, the
awareness of new technologies and business opportunities is large. With the technical training of
George to convert the possibilities and implement techniques into new products, Achnuthan has
visibility on the possibility with its commercial context of putting the product in the market.
Production capabilities range from basic skills such as quality control, operation, and
maintenance, to more advanced ones such as adaptation, improvement or equipment “stretching,”
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to the most demanding ones of research, design, and innovation. Three different categories are
distinguished by Lall; process engineering, product engineering and industrial engineering (also
see table 1 page 28) Process engineering within Hykon is especially present at the lowest level of
complexity; "learning by doing". By the control on the shop floor the process is watched
carefully. High-educated supervisors educate employees at daily basis and function at trouble-
shooters. Process engineering at higher level of complexity (search-based) is at Hykon present as
well. The research in the R&D department has been mainly aimed at improvement of products
and not particularly on the process of production. Many products are now made by one employee
on the whole, only testing the product happens in a separate step.

Product engineering capabilities are recognized as well. At several levels on different products,
improvements are introduced. The researcher saw that ideas by employees about products
improvements, for example improvements regarding the place of wire connections and the
placement of intern components of the product, is passed on by supervisors to the R&D
department. They showed how internet, customers and consumers are source for improvements
and the development of new products. For example, an employee on the R&D department
showed the researcher proudly an internet page with different high-tech products which are
inspiring him. The introduction and development of solar-energy products was initiated by
Hykons customers. Within the R&D department several projects are passed through each year.
Within a period of 15 years, 30 new products have been developed and have been introduced on
the market. However, there is little attention on workflow scheduling. Scheduling is only on
products and sales on weekly basis. The inventory controls were managed on ad hoc basis. only
in case raw materials were out of stock, new material is ordered, sometimes inferior material was
used.

Linkage capabilities are the skills needed to transmit information, skills and technology to, and
receive them from, component or raw material suppliers, subcontractors, consultants, service
firms, and technology ingtitutions. Hykon is well bedded in their local community; this is not
surprising since Hykon is mainly financed by family. George has friends and family connections
in Cochin and surrounding, which are important for his business. He knew severa people at
ISOD. Many high-trained young people, with minimum bachelor degree in engineering, are
working at Hykon.

4.3. Concluding Analysis Hykon

Hykon is a case in which high grade technological products are produced within a domestic
oriented SSI. Existing techniques are wused in products for the loca market.
In the description of this case, | will point out that on all three levels, capabilities on learning by
doing level are present in particular. The structure of feasibility studies and the set up of a R&D
department are important investment capabilities.

The production capabilities on learning by doing level are well developed due to an open attitude
towards improvements. Products are continuoudy under further development by production staff
and the R& D department. These capabilities particularly aim for the development of the products
themselves, and not as much for the development of the production process. A lot of products
lend themselves to be made in several steps, for example the housing, wiring, finishing and
testing of the product. For Hykon however, this is not the case, even though this method seems
more efficient for the production of various similar products.
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The linkage capabilities are mainly combined in the person George. He has contact with clients
and suppliers. The first product he started to produce together with others was produced with the
help of governmental knowledge. The Technological Firm Capabilities of Hykon are highly
developed for a domestic oriented SSI. All of these FTC have helped them to introduce and
master new products. The connection between FTC and the development of Hykon is strong. The
extant capabilities at the beginning of Hykon, anchored in the person George, have brought on a
development in new products and growth of the SSI. Since the establishment of Hykon, there is
presumed to be an interaction between FTC and the growth of Hykon. On the one hand, Hykon’s
growth in terms of products in production, the number of staff members and financial growth
have resulted in more available FTC for Hykon. For example, employees bring in new
information and knowledge, and with this knowledge, more could be organized and structured in
the introduction of new products. On the other hand, the FTC brought on Hykon's growth.
Examples in this case are hiring of new workers in order to produce more, investing in new
products by feasibility studies and the continuous improving of products have resulted in a higher
quality and a growing consuming market.

Hykon has a positive influence on the economy of Kerala. Hykon offers jobs for high-educated
workers. There is not much work in Kerala for high-educated workers, so Hykon is a well know
employer. The products that Hykon delivers are of great importance on the loca market.
Problems with power-cuts are prevented by converters.

4.4. The case of Pilots India

Second case is the case of Pilots India. Pilots India produces Food Processing and size Reduction
Technology. Pilots India is situated in Kallettumkara Trichur (Kerala) and has introduced several
new productsin their firm. The case of Pilots Indiaisincluded because of the recommendation by
the SIDO. Pilots India was established in 1988. After Sheen Anthony had finished his
engineering study his interest was to renovate all kinds of technical equipment. Together with his
father he repaired all kinds of machinery for family and friends. His father motivated him to start
asmall firm to earn a living. In the beginning it was just for family and friends. He also tried to
smplify the way of cooking for his mother by making equipment to help his mother with her
cooking activities. In Kerala, cooking is done with ingredients that have not been processed
before use. They are ingredients that come straight from the fields to the market. These are then
prepared by the housewife. People also often go out to eat.

He didn’'t change the cooking process itself; he just developed equipment. This is to protect the
taste and smell of the food. Since then, he developed more and more different equipment.
Demand was rising without any organized marketing. Nowadays, Pilots India has variety of
equipment. Examples of these products are the Pulveriser, fruit pulper, Rice Mill and Washing
Machine. Surprisingly, Pilots India doesn’'t have organized and structural innovative activities.
They introduce several new products a year, but al are developed by the working personnel and
Sheen Anthony himself. Anthony is initiator of new products. “Trying to understand new
techniques and to see what they are useful for, iswhat | like to do the most”. Main innovative
activities are done by the director himself. In contact with his customers and personnel, he triesto
find out what kind of improvements and new products are needed. Most of the time, this demand
for new products results in the incremental development of products. Together with the
engineering staff, he discusses the possibilities of new techniques and improvement. This
collaboration with his engineers is important. He tries to stimulate them to improve products and
to think about new products. Thisis all done informally. Thereis no R&D budget and there is no
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specially hired person to develop new products. The outcomes of the innovative activities are the
introduction of new products and improved products. 40% of their products have changed over
the last year, and every year 10% of their products are completely new. Two products are
patented by the government of India. Main reason for innovative activities is market demand.
There is constant change in Reason for innovation from customers, the entrepreneur himself, and
new customer demand.

4.5. Technological Capabilities within Pilots India

Investment Capabilities in form of feasibility studies are not found in Pilots India. Products are
developed on the basis of new questions and findings of the staff. Sale of the product to a
customer is sufficient to develop a new product or a new application of a product. This is not
directly profitable, taken into account that there are many products of which some are sold badly.
In the interview, it also becomes clear that in the surroundings of Sheen Anthony, it is suggested
to pay more attention to profitability instead of development of new products. Nevertheless,
Pilots India has produced more than 50 different products in the 20 years that they exist.
Production Capabilities are located on especially the lowest level of complexity. The manner of
innovating and developing products is not institutionalized, but a manner of daily work. The
products which are developed are initiated by own ideas and initiatives of the shop floor
employees. Attention is paid to what the customer wants and to what the shop floor comes
forward with, to build the product more efficiently. This indicates both process engineering and
product engineering. Work flow scheduling happens on a weekly basis. The nature of the
products is that these are made on customer demand, not on stock, and that this is difficult to
plan.

Linkages within economy are a strength for Pilots India. Contact with customers and suppliersin
particular. The contact with the customer is the most important source of new ideas. Moreover,
Pilots India takes care of a large part of implementation of the machines which they sell, by
imparting technical knowledge training to the customers. Therefore, they ensure development or
mastery of a new technology to their customers. This is an important service moreover, which is
linked to the products, and produces important information for product improvement for Pilots
India.

4.6. Concluding Analysis Pilots India

The Technological Capabilities of Pilots India are mainly on the level of ‘learning by doing'. The
investment capabilities, production capabilities and connections within the economy to Pilots
India, could be labeled as weak. These are weak because the qualities haven't been
institutionalized in twenty years, and they are still dependant on the owner.

The link between FTC and the development of PFilots India can particularly be seen in the
development of new products. This has brought on a growth in terms of products in production
and the number of employees.
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5. Conclusions and Recommendations

In this chapter, | will discuss the conclusions made with reference to the two cases, and thus |
will answer the main question. What type of innovation processes in S§ exist in Kerala, and
what is their contribution to economic development? Furthermore, | will give the SSI
organization SIDO pointers for further scientific research oninnovation in SSI.

5.1 Conclusions
The following research question has been answered in this report.

What type of innovation processes in SS exist in Kerala, and what is their contribution to
economic development?

First of all 1 have defined SSI in the Indian context as an industrial undertaking in which the
investment in fixed assets in plant and machinery whether held on ownership terms or lease or on
hire purchase does not exceed Rs 10 million, equivalent 175 thousand euro (exchange rate April
2007).

5.1.1 SSl and Innovation in the Economy of Kerala

What is the political, economical, social and technological context of SISl in Kerala? Various
positive factors in Kerala make the development of SSI and FTC within these SSI possible. There
are enough highly-educated workers and government institutions have been set up to support SSI.
Besides that, there is sufficient expendable income amongst the population to ensure a good
consuming market. There are however also a number of important barriers for SSI in Kerala in
order to come to the development of FTC. The wage levels are high and labour is very organised.
It has become evident out of the two case studies that it is difficult to receive funding and
suppord from the government. In conclusion, it is evident that there is potential for the
development of FTC in Kerala. However, the government and the social situation provide hardly
any stimulation towards development and innovation. For the two SSI in this research, the
international trade doesn't either.

5.1.2 Innovation in SSI

In this research, what is meant by the term innovation? In the thesis it has become evident that
several definitions can be distinguished for the word innovation. The case studies in both SSI
oriented on the domestic market, support the idea that developing countries it should be taking
into account that innovations are not easily shared amongst firms, and that an analysis needs to be
made in the historical contact on which it occurred. In both cases, the products that are produced
are strongly regionally determined: for Hykon, the converter is based particularly on the
precarious supply of electricity, and for Pilots India, the products are linked to the traditional
ways of food preparation in Kerala. What can also be seen in the two cases is that the developing
products call for a very specific knowledge that is developed in the SSI themselves. Adapting to
the wishes of the customers also happens in the SSI themselves. This also supports the adoption
of new technologies, as it is a continuous process of absorbing or creating technical knowledge,
determined partially by externa inputs and partially by past accumulation of skills and
knowledge. Looking at to the two cases, with the perspective of FTC, produces a clearer picture
of how innovations arise and which strengths lay behind it. FTC's correspond to a wide range of
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skills and knowledge, necessary to effectively render the effort of the firm towards technological
mastery, adoption of the technology to new conditions and improvement in the technology (either
dight or significant) (Lall 1992, James and Romijn 1997). We see a high degree of development
inthe FTC in some area s in the two cases studies. The two FTC’ s that are distinguished in these
two SSI will be discussed in the next paragraph. The strength of FTC is that we pay more
attention to the activities which take place. These find their embeddings in their context. This
way, local history and history is taken in consideration. Thus, the term innovation gains form and
becomes more understood within a country and within a culture. Innovation as a statically
scientific functional term which presumes that introduction of new processes and products do no
right to the daily reality. In daily reality, new processes and products have preceded alot of small
steps in a forward direction, aong with a complete development and a lot of failed attempts.
These difficulties of adoption and mastery of new technologies are relevant. Out of both cases it
has also become evident that; the introduction of new products and techniques is a process. This
process begins with an idea and follows a path through gaining information, trying out ideas,
discovering possibilities, schooling people for production, etc. This process is relevant for SSl.
The extent to which this process is mastered has turned out to be a factor of success in the
introduction of new products.

5.1.3 Different kinds of technological Capabilities

Lall distinguishes the three different kinds of capabilities, investment capabilities, production
capabilities and linkage capabilities. “ Investment capabilities are the skills needed to identify,
prepare, obtain technology for, design, construct, equip, staff, and commission a new facility (or
expansion).” (Lall, 1992, page 168)”

In both of the two cases, it can be stated that the investment capabilities have been developed,
however, they are not equally strong on each level and generally they are not very organized and
structured. Hykon and Pilots India are both capable of assessing whether a new product is
remunerative. This capability can be seen in the new development of products and the conscious
choosing processes that are used. The development of new products is based upon either wishes
of the client (Pilots India), or based upon new found chances. The investment capabilities for
Hykon are anchored in the way of organizing, more so than for Pilots India. The development of
new products is visibly present, in a separate room, and is done by a set group op people.

In both cases, we don't see it in the development of new production processes. The in-house
processes are relatively labour intensive. In both cases, they work with basic tools. (of which a
welder can be considered the most advanced tool). These findings correspond with the findings of
Romijn (Romijn, 1997). Improvements should be made on the products themselves. There is not
much interest for the development of better internal processes and skills for production.
“Production capabilities range from basic skills such as quality control, operation, and
maintenance, to more advanced ones such as adaptation, improvement or equipment “stretching,”
to the most demanding ones of research, design, and innovation.” (Lall, 1992, page 168) The two
cases differ from each other when it comes to presence of production capabilities. For Pilots
India, production capabilities are practically absent. Quality control is done based upon daily
problem solving; products are simply tested just before delivering them. Hykon has much
developed these capabilities much farther, and has also ingtitutionalized them. Products are
checked in a special manner and the daily direction gives on the job training and supervises the
working method.
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“ Linkage capabilities are the skills needed to transmit information, skills and technology, and to
receive them from component or raw material suppliers, subcontractors, consultants, service
firms, and technology ingtitutions.” (Lall, 1992, page 168) In both cases, family and friends are
considered an important source of information. The two cases have been perfectly imbedded in
the local aea. The attitude towards this local area is serviceable and open.
Wishes and tips from clients are realized in the products. Here too, it is evident that this concerns
the actual products more than it concerns processes.

In the Hykon case, the information for the converter comes from the government institution. Out
of this information, it becomes evident that in the Keralan economy and within Hykon's
capabilities, there are possibilities for innovation. This does however seem to be an acceptation to
the rule, as information turns out to be very difficult to get your hands on, and there is no
commercia perspective from government institutions. In conclusion; with the capabilities that
have been made visible, it can be presumed within reason that the SSI in Kerala have sufficient
capabilities to innovate, although these capabilities are on learning by doing level.

5.1.4 Innovation and the Economy of Kerala

Both cases have shown that they possess various capabilities to make relatively advanced
products and take new products into production. How does this influence the firms and the
economy of Kerala? From the two case studies, within reason the careful conclusion can be made
that there are SSI in Kerala with sufficient capabilities to innovate. These capabilities may be on
learning by doing level in particular, but in daily reality this often turns out to be sufficient to
make adoption of new products and techniques possible. Within reason, it may also be concluded
that there is alink between the presence of FTC and various economic factors. There is a positive
connection between innovation that takes place on learning by doing level within the two SSI and
the;

- Growth and success of the SSI
- Theintroduction of new products
- Thecreating of jobs for the highly-educated.

In the next paragraph, it is discussed where we can find important stimulation for the
development of FTC.

5.1.5 Role of the manager

What stimulates domestic oriented SSI to innovate? From the case studies, it turns out that the
manager and the owner of the SSI are an important stimulating factor. The entrepreneur George
plays an important role in guaranteeing and stimulating FTC in Hykon. George has integrated
many of these capacities. He has technical knowledge thanks to his education, and he knows how
to translate them into end-products. He saw the business and commercial possibilities of the
converter, which is an example of his business capabilities. Much of the same could be said about
the role of the entrepreneur Sheen Anthony. He himself is the founder of the organization and he
considersit as a continuation of his hobby. This drive to develop new products lays in the culture
of Pilots India. However, Anthony' s commercial thinking is less developed, which can be seenin
the fact that he gives little value to keeping track of data of several products and periods.
Anthony’ s skill en hobby mainly aims for the technique of the new products and not so much for
the affectivity of the organization. FTC in small firms differs from FTC in large firms, in the
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sense that they are much more centered around the individua entrepreneur or manager.
Innovations are often initiatives of entrepreneurs and scientific researchers. (Hyvarinen, 1991)
The manager is seen more as a boss by his few workers because communication is direct and the
organization structure is more flat in SSI. Managers in SSI are more important than in large
firms, or even the only investors in the firm, which explains their strong influence. (Hyvarinen,
1991) The influence of management attitude on the technological capabilities has been discussed
in earlier research on SSI in India. (Clancy, 2002) Clancy stated that learning by doing could be
difficult if the people who are learning and doing are not in the postion to influence the
innovation process. The fact that in this culture, one doesn’'t just contribute ideas and suggestions
to the manager could be of bad influence on the development of FTC.

In the two cases, it is clear that in Kerala, managers and owners can be of positive influence. A
manager with an open and positive attitude in the innovation process has great influence on the
time and the quality in which this process is solemnized.

5.2. Recommendations for SIDO

SIDO is a government institution that aims to help along the development of SSI. The two case
studies and the literature shine light on barriers that make development on the FTC front difficult.
Recommendations are made for this. The SIDO receives advice on the best ways at current to
help the SSI in their development.

Keralais a gpecial situation. The wage levels are high in comparison to other states. Thisisdueto
the high level of education amongst the people and the strongly organized labour.
Thusit is very important for SIDO to determine their course of action while taking this situation
into consideration. In order to create jobs that suit the education level, production levels in the
SSI need to be raised; higher production levels require more skilled labour. Because of this, it is
necessary to make good use of the peopl€e’ s capabilities.

Up until now, SIDO has mainly focused on creating new jobs by establishing new SSI, and
protecting existing SSI. This way, new jobs may be created, but these jobs aren’t necessarily
appealing to the unemployed who are often highly-educated. Jobs that newly established SSI’'s
have to offer, often don’t meet the aspirations and possibilities of highly-educated workers.
Hykon and Pilots India show that by production of advanced products, highly-educated workers
are also hired. These SSI are established and managed by ambitious engineers. Particularly this
potential group of highly-educated workers should receive all possible support and means for the
establishment of an SSI. Helping the lower-educated by providing them with courses and hereby
bringing new SSI to life, leads to many weak SSI. Particularly the highly-educated potential
managers with capacity can provide Kerala with employment and bring on growth in the
industrial sector.

This way, SIDO should go from supply-oriented to demand-oriented service. At this point, there
is a lot of knowledge about products and techniques. This knowledge in particular is present
under beginning entrepreneurs. In the two cases, it has become evident that there is a need for
financial support and help with the financial household. For both cases, business education is
more important than technological education. My advice to SIDO is to aim for the manager
potential and offer supporting question-oriented business courses.
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6. Reflection on Doing Research on SSl and FTC

In this final section, the focus is on how innovation in SSI in India should be studied and
measured. Since the late 1970s literature on technology, development and innovation has
emphasized the acquisition of technological capability in developing countries as a crucial
determinant of successful industrialization. (Romijn, 1997) Many of these researches are directed
at the level of a country, so far there has been little research done on firm basis. However, also a
number of detailed firm-level case studies have been done in several African and Latin-American
countries. (for example: see Katz, 1987; Lall, 1987) These studies have showed that the
development of local skills and knowledge is necessary to effectively assimilate technology,
adapt it to local conditions, and to create new technology locally. Still, the neoclassical way of
understanding innovation is very popular and is still the basis for policy making. Romijn (1997)
argues that an important reason for this has to do with the fact that its findings are still almost
exclusively based on qualitative evidence. “This lack of rigor leaves it open to criticisms of
subjectivity and the risk of inappropriate generalizations across different firms, industries,
countries and historical periods. It also does not provide a sound enough basis for the design of
appropriate policies aimed at stimulating technological learning in firms. There is till no suitable
set of indicators by which capability at the firm level can be measured more or less objectively,
and which could serve as a basis for a systematic assessment of the alleged contribution of this
variable to productivity increase and growth. The concept of technological effort is quite vague
and unclear and there are no acceptable measures for it. ” (Romijn, 1997, page. 360) However,
the lack of quantitative measurement and testing does not undermine the validity of the results
achieved by the studies so far, but it certainly reduces their usefulness.

In this last section | argue for a quantitative way of measuring FTC in SSI. Qualitative measuring
has proof that FTC is a very suitable concept to understand innovation and economic growth in
developing countries. These qualitative methods to study FTC are useful when to understand the
cultural (or sub cultural) context in which innovation occurs, how activities and capabilities relate
to these FTC, and how these activities and capabilities result and relate to firms characteristics
and results. However, there is still a lack of quantitative research on FTC in developing countries
and in SSI in particular. Romijn (1997) states that there is till no suitable set of indicators by
which capability at the firm level can be measured more or less objectively, and which could
serve as a basis for a systematic assessment of the alleged contribution of this variable to
productivity increase and growth. The same situation obtains with respect to the technological
activities that are believed to play such an important part in its emergence. In Appendix 3 a
guantitative way of measuring FTC based on the matrix of technological capabilities by Lall is
developed.

In appendix 4 the quantitative way of measuring FTC istested on the case of Hykon. The method
of research produces a better and well-organized insight of the case of Hykon. The way the
results of the research have been presented seem better compared with other cases. A vaster
definition of FTC seems necessary to make the quantification more easily and more
unambiguous. The exploratory variables are quantifiable and seem clearly of influence on the
FTC. The quantifiability of it is sometimes disputable. However, the given exploratory variables
seem afirst good starting point to make FTC in SSI quantifiable. What now till rests to stipulate
the impact and success of this method is a large-scale research. In what by means of the
outcomes, regression analysis should be done as well.
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Appendix 1 Innovation in economic growth theories

The growth of an economy as awhole is one of the fundamenta questions of economics. Robert
Solow developed in the 1950s the neo-classical growth model. He made the assumption that
countries use their resources efficiently and that the return on capital investments are
diminishing. Increasing capital relative to labour creates economic growth, since people can be
more productive if they are given more capital. One of the predictions he made was, that because
of diminishing returns of capital, economies will reach a point where increase in capital will not
create economic growth anymore. The model also notes that an economy can overcome this point
and continue growing by inventing new technology that allows production with fewer resources.
The model assumes technological progress and innovations. This technological progress is not
included in this model. This excluding of technological progress is called *exogenizing"
technology from the model. Innovations don’'t have a centra place in Solow’s growth model.
And, as a result of assuming technological progress, neo-classical models cut back on
government intervention in industry. A drawback of Solow’s model, is the assumptions that the
rate of technical change is the same across nations; measurement has shown Solow’ s assumption
to be incorrect. (Romer, 1986)

A group of models that emerged in the 1980s explain long-term economic growth endogenousdly.
Influential endogenous growth models are that of Romer (1986), Lucas (1988), and Rebelo
(1991). In an economic model, an endogenous change comes from inside the model and is
explained by the model itself. These models include technological progress. Since the 80s models
emerge where the technological progress is endogenous to the model. Output and productivity
growth do not rely on exogenous technical progress. In these models, it is assumed that new
products or new processes are generated by investment in R&D and human capital. Thus, these
models treat R& D as an entrepreneurial activity. New processes and products are used as inputs
in the production of final goods. Firms and individuas have an incentive to invent in order to
exploit an advantage over their competitors. So, they create an advantage by improving their own
productivity. In contrast to the older neoclassica growth theory, endogenous growth theory
argues that policy measures regarding research and development, can have an impact on the long-
run growth rate of an economy. This theory is attentive to policy measures that can influence the
innovativeness of a nation. (Romer, 1986)

Nelson argues (1998) that the basic assumptions of neoclassical growth theory inherently limit
the ability of models within that theory to cast light on economic growth as it has been
experienced. This holds for ‘the new’ endogenous-growth theory as well as the older neo-
classical growth theory. Nelson proposes that for understanding economic growth, a growth
theory needs the following elements:

1) the possibility that technological development could be analyzed as an essentially difficult
process; with much uncertainty and which is context and path-independent

(2) incorporation of afirm-level theory in which firm capabilities and differences across firms are
central elements; and

(3) inclusion of a framework of institutions that contributes to an explanation of cross—country
differences in economic growth.

The evolution theory offers a grip on how to study and describe innovation at firm level. The

proportion between the concept of innovation and the evolutionary theory is discussed in
paragraph 2.3.2
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Appendix 2 Innovation Measurement

This Appendix is describing a review of empirical articles and research on innovation in the SSI
sector in India. The examination of the articles included in our review showed that innovation
was measured in various ways. As we will see, they are not based on the concept of FTC. This
paragraph describes the problems with other measures than with the concept of FTC. In the next
chapter a way is explored in which the concept of FTC could be used in research in qualitative
and quantitative ways. In all kind of research, innovation is understood as a complex, diversified
activity with many interacting components, and sources of data need to reflect this (OECD,
1997).

2.1 Indirect indicators of innovation: R&D and Patents

Traditionally, innovation has often been measured by using two indirect indicators: research and
development (R&D) and patent data. However, R&D and patent data have been shown to have
many shortcomings, R&D represents an input to the innovation process which does not
necessarily lead to technologically new or improved products and/or processes (Flor and Oltra,
2004, Kleinknecht et al., 2002). Thus, R&D datawould seem to be an over-estimated measure of
innovation since it includes aborted R&D efforts. Moreover, all innovations are not necessarily
‘smmered’ in R&D laboratories (Michie, 1998). Innovations can emerge in response to a specific
problem or quite smply following a clever idea that the innovator suddenly had. In this case,
measuring innovation by using R&D data will underestimate the phenomenon. Moreover, it is
noteworthy that R&D data used as an innovation indicator tends to favour large firms compared
to SSI, due to the fact that SSI R&D efforts are often informal (Acs and Audretsch, 1991;
Kleinknecht et al., 2002)

As for patent data, it measures inventions rather than innovation (Flor and Oltra, 2004; OECD,
1997). Measuring the new introduced products or products by using patents as indicator, one
other problem occur. The high cost of meeting complex regulations and the lack of knowledge
about patent procedures are magjor barriers. Large firms are able to spread their costs, defend
patents and hire specialist. It is not plausible that innovative behaviour of SSI is measurable by
patents. Given that all innovations are not necessarily patented, patent data is thus a distorted
measurement of innovation.

These limitations have not however prevented R&D and patent data from being used in various
studies; examples of these kinds of research and data in the field of SSI are from the government
Department of Science and Technology. They provide data on India on R&D expenditure and
patents of the Indian economy. The government department is single provider of periodical data
on R&D and patent of SSI. The National Council of Applied Economic Research has done once
only an extensive study in this area. It gives an estimation of the total R&D expenditure and
number of patentsin the SSI sector in the period from 1999 till 2001.

2.2 Direct indicators of Innovation

So, as to deal with the shortcomings of measuring innovation indirectly, more direct indicators
are used to measure innovation. The main indicators are: (1) innovation count, and (2) firm-based
surveys. Innovation count consists in collecting information on innovations from various sources
such as new product/process announcements, specialized journals, databases, etc. The second
measurement consists of surveys carried out with companies.
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The firm-based survey approach is becoming the standard method of collecting direct
information on innovation because of in particular to endeavours by the OECD to standardize the
methods used and the information collected in such surveys (Archibugi and Sirilli, 2001). Direct
measures of innovation also have some disadvantages. Innovation count tends, in practice, to
favour radical innovations over incremental ones (OECD, 1997) and product over process
innovations (Kleinknecht et a., 2002). This approach excludes unsuccessful innovations, thereby
preventing any comparative analysis of success and failure. Researchers have to be experts on
their field of study to judge what should be understand as an innovation in a special industry.
This needs much expertise and makes studies difficult to compare and distribute to other
industries and research areas.

For firm-based surveys, a mgjor disadvantage is that the significance and the representativeness
of the results depend widely on the answer rates (Archibugi and Sirilli, 2001). These surveys are
based on the methodological guidelines of the Oslo Manual, which measures newness by asking
guestions. (for example: ‘ During the last three years, did your business unit introduce any new or
significantly improved products onto the market?) Such empirical results are less and less
effective because they suggest that all innovations are the same and that most firms innovate, thus
providing limited pertinent knowledge for decison-making. It is therefore important to upgrade
this approach by introducing indicators assessing the degree of newness or innovativeness rather
than measuring whether firms have innovated or not. (Amara et a., 2004)

2.3 Explanatory variables of innovation.

Explanatory variables of the innovative behaviour of firms have been considered by different
researchers. These are subdivided in two kinds of variables: (1) results concerning the internal
determinants of innovation, and (2) those specific to the contextual determinants.

Identifying the distinguishing characteristics of highly innovative companies at the micro/firm-
level has been the aim of organizational theorists. The contingency theory states that an
organization is above al an adaptive system which evolves by reacting to its environment.
Environment has a determining impact on firms strategies, structuring and behaviour. Details
about which variables are used in all kinds of research are tabled in table 3.

Good example of the use of internal and external variables by studying innovation is study of the
National Council of Applied Economic Research; internal variables (nature of the product, size of
the firm, age of the firm, composition of work force) as well as external factors (competition,
infrastructural environment) are analysed as factors influencing innovation in small firms.

Table 3 Main disadvantages of innovation indicators

Indicators Disadvantages

Indirect

R&D R&D activities are an input to the innovation process
measures

All innovations do not necessarily stem from R&D

There isatendency to favour large companies over SS|

Patents Patents measure invention rather than innovation

Propensity to patent differs across sectors

Not al innovations are patented
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Direct
measures

I nnovation count
(object approach)

There isatendency to privilege magjor (product)
innovations as opposed to minor (process) ones

Excludes unsuccessful innovations

Must appeal to apanel of expertsto evaluate the
innovations (practical difficulty/subjectivity)

Firm-based surveys
(subject approach)

The significance and representativeness of the results
depend on the response rate

Is an unqualified dichotomous measure of innovation

Source; Amara et al. 2004

42




Appendix 3 Measuring FTC in a quantitative way.

For setting up a measuring instrument of FTC in a quantitative manner, | make use of the matrix
of technological capabilities of Lall. This matrix and the study of Romijn (1997) have been the
basis for this paragraph.

The central aim of this methodological instrument is to explain the differences in capabilitie
levels observed is a sample of SSI in a certain area through variations in a set or explanatory
variables that are expected to be potentially important mechanisims in learning and innovation.
Furthermore, this methodological tool can provide insight in how several capabilities relate to
each other by regression analyses. The capabilties and the different components are reflected in
the following tables.

Investment Capabilities

- Pre-investment Table4a

- Project Execution Table4b
Production Capabilities

- Process Engineering Table5a

- Product Engineering Table5b

- Industrial Engineering Table 5¢

Linkage Capabilities
- Linkage Within economy  Table6

The exploratory variables are described after the tables with in it the capabilities and are based on
earlier studies and the two case studies.
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Table 4A Classification System Investment Capabilities; Pre-investment

Capability Definition Scales | Grading
A detailed investigation and analysis of factors 0; no feasibility studies.
influencing the project to determine if the project is 1: poor feasibility studies
L earning-by-doing, Pre-feasibility and | viable, such astype of structure, the sources and 0-3 | 2 Qualitative: formal, detailed and structured
Simple; feasibility studies availability of funding, and availability of utilities are ; feasibilities studies.
examined and weighed againg the financial return 3: morethan five qualitative feasihbilities
expected. studies a year.
0: no conscious site selection process at the
start of the SS|
Site selection isthe process by which a SSI analyzes L. consci ous_stesel_ecno_n process at the Start
. . ; . L . . of the SSI with relative simple and basic
Site Selection the merits of prospective locations in which the firm 0-2 dection criteria.
potentially intendsto locate. 2: formal, detailed, and conscious site
selection process at the art of the SSI with
relative extensive selection criteria.
N . - ' 0: No scheduling of investment
ihedglmg mvol_v% tak_mg d_emsons regardl_ng the 1: Scheduling only on ad hoc basis or poor
) ocation of available financial resourcesto jobs, quality
_Schedullng of activities, tasks or customers over time. Thus, _ 0-3 | 2: Scheduling on project basis with different
investment investment scheduling resultsin a schedule of what is time periods
to be done, when, by whom and with what equi pment . . . .
based on financial 1Ecourses. 3 Monthly detalled_ and high quality
investment scheduling
0: Only investigation on suppliers within ones
own acquaintances.
1: Investigation of suppliersthrough easy
Import of technology | Search for An investigation of different suppliers of technologies 0-2 available information sources without targeted

Search Based

technology Source

and Negotiation of Contracts

investigation and negotiation.

2: Investigation of suppliersthrough available
information sources with detailed and
targeted investigation and negotiation.




Table 4B Classification System Investment Capabilities; Project execution

Capability Definition Scales | Grading
) ) The procedure by which a completed building or Cl) _T_l:ﬂt% r:)% [t)rr](é(;it:)ure
L_ear ni rlg-by-dOI ng, Commissioning manufacturing/industrial processis tested to bein 0-3 | 2 Planned testing procedure.
Simple; operable condition (the condition is rendered by 3: Detailed and planned testing procedure with
the plan and design function). L
certifying procedure.
0: Procurement only on bases of problem
; Procurement of equipment (S mple machines) solving
Import of tecr_mOI ogy Equipment which typically provides a mechanical advantage 0-2 1: Procurement of equipment on active basis.
Search Based: Procurement in accomplishing a physical task. 2: Freguent search and procurement of
equi pment
o 0: No training
Training and Planned activities leading to skilled behaviour of 1: Planned recruitment of skilled new
recruitment of skilled personnel and planned recruitment of skilled new 0-2 personnel or planned training activities
personnel personnel 2: both planned skilled recruitment and
planned training activities
0: No basic process design
Formal R&D Basic process design Involves specifying all practices needed, 0-4 Ii fslpo?.cmgr){;?t?na“ practices needed,
Research-Based P 9 flowcharting, rationalisation and error prevention +1 rationali sati%n
+1and error prevention
; ; Designing and building new equipment based on 0: no design of new equipment
Equipmertt design and the requirements of a new devel oped process or 0-2 1: design of new equipment

supply

product

2: design and building of new equipment
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Table 5A Classification System Production Capabilities; Process Engineering

Capability Definition Scales | Grading
L earning-by-doing, Debugging and The act of attempting to determine the causeof the |, Cl)f ggt'x/ gzjoetﬂ%isﬁg’;)?gcedum
Simple; balancing symptoms of malfunctions detected by testing 2: debugging and balancing procedures
Process Quality A standard against which process conditions can O No organized quality control |
Control be compared on quality 0-2 | 1: Quality control on ad hoc basis
2: Quality control on regular basis
0: No cost saving or process adaptation
Import of technology | Process Adaptation and | Any changein the structure or function of process 0-2 ;g?;;tu;jveirns;ndmg Of process adaptation
Search Based: cost saving to reproduce more effectively 2: Organized process adaptation and cost
savings
Licensing new Business arrangement with a firm with proprietary 0: No licensing
rights over certain technology in return for 0-2 1: Licensing of one process
hnol
technology specified royalties or other payment. 2: Licensing of more than one process
Process innovations devel oped within afirm 0 No or innovations
Formal R&D In-house process Itself (innovation is understood a the devel opment > |1u b OC%ed : ) -

h-B innovation of anew pr ) 0- - Unstructured innovation activities
Researc ased 2: Structural innovation activities in house
Experimenta or theoretical work undertaken

Basic R ch primarily to acquire new knowledge of the 0-1 0: No basic research on processes

underlying phenomena and observabl e facts,
without any particular application or usein view.

1: Basic research on processes
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Table 5B Classification System Production Capabilities; Product Engineering

Capability Definition Scales | Grading
0: standard product design with no changes
L earning-by-doing, Assimilation of product | Process whereby new ideas and experiences are over thelast two years
. . o : o : 0-2 | 1: Product design which changes by
Simple; design fitted into previoudy existing product designs implementation of new ideas of employees
2: Structured design assimilation
0: standard product design with no changes
; ; . . helast two years
Minor adaptation to Any changein the structure or function of process °Yef t Vo year:
market needs that that iis initiated by market needs 0-2 1. Product cesign which changes based on
2: Structured design assimilation
) Measures undertaken in order to increase quality 0 No oraanized auality control
Import of technology | Product Quality of products with the purpose of achieving : rg quaiity .
" . 0-2 | 1: Quality control on ad hoc basis
Search Based: | mprovement additional benefits for the customer and the 2 Quality control on regular basis
organisation '
L'C_enfs' ng and Business arrangement in which the manufacturer 0: No licensin
assimilating new grants permission of a product to manufacture that - Nsing
. ) . 0-2 | 1: Licensing of one product
imported product product (or make use of that proprietary material) 2: Licensing of more than one product
technology in return for specified royalties or other payment. '
Product innovations developed within afirm 0 No product innovations
Formal R&D In-house product Itself (innovation is understood as the devel opment - Nop : : o
. . , 0-2 | 1: Ungtructured innovation activities
Resear ch-Based Innovation of anew product for the firm) 2: Structural innovation activities in house
Experimental or theoretical work undertaken
Basic R ch primarily to acquire new knowledge of the 0-1 0: No basic research on processes
esed 1

underlying phenomena and observabl e facts,
without any particular application or usein view.

: Basic research on processes
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Table 5C Classification System Production Capabilities; Industrial Engineering

Capability Definition Scales | Grading
The process of inventorying, analyzing, and 0 now workflow activities
developing arecords retention and disposition +'1_ Workflow of the work in pr
. . SChed.UIeWh'Ch contains series descriptions, +1: workflow of the work in progress and sub
L earning-by-doing, . retention a graphic representation of the flow of
Simple: Work flow scheduling work in a process and itsrelated sub processes, 0-4 br : - L .
ple . h o O e : ' +1:Including specific activities, information
including specific activities, information dependencies
depep(_jenci €s, and the sequence of decisions and +1 the sequen’ce of decisions and activities
activities
A time and motion study would be used to reduce 0: No motion studies
Time Motion Studies the number of motionsin performing atask in 0-1 1 Motion studies
order to increase productivity. '
Supervision of the supply and storage and 0: noinventory control
Inventory Control accessibility of itemsin order to insure an 0-2 +1 supply and storage control of raw material
adequate supply without excessive oversupply +1 supply and storage control of end products.
0: No monitoring productivity
Import of technology | Monitoring Regular and systematic collection and analysis of 0 #ezgfe'arrggug‘;téﬁ” of information to
Search Based: productivity information to measure productivity b

2: regular and systematic analysis of
information about productivity
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Table 6 Classification System Linkage Capabilities; Linkage within the economy

Capability Definition Scales | Grading
0: Procurement of goods and services with
only one suppliers within aradius of 10 km
fmchuedai This covers all activities that involve buying, 1: Procurement of goods and services with 2
L.eaml r‘g by-doing, Local Procurement of contracting, purchasing, sourcing or tendering 0-2 till 5 suppliers within aradius of 10 km
Simple: goods and services within local environment 2: Procurement of goods and services with
more than 5 suppliers within aradius of 10
km
; Hand over and receive information about 0: No information exchange
! n.f?]rmatloln exchange processes and products with suppliers and 0-2 1: Information exchange on unsiructured basis
with Suppliers customers another 2: Information exchange on structured basis
Inclined to work together with another or others : .
. 0: No coordinated design
Import of technology . . for a product or system design that can be plugged 1: Coordinated design once
_ Coordinated design in, turned on, and operated with little or no 0-2 | 5 Coordinated desian in more than sncle
Search Based: additional configuring due cooperation with each case g g
other.
Research and devel opment — all activitiesrelated
Formal R&D . to the evolution of new products and services 0: No coordinated R& D activities
Research-Based Cooperative R&D inclined to work together with another or others 0-1 1: Coordinated R& D activities
for a common purpose
) ) Business arrangement in which the manufacturer
Licensing own grants permission of a product to manufacture that 0-1 0: No product or process licensing

Technology to others

product (or make use of that proprietary material)
in return for specified royalties or other payment.

1: Product or process licensing
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After the different FTC are described in the preceding tables, the exploratory variables will be
described. Received literature about capability building served as important sources of
information about the nature of possibly important activities and determinants through which
technological capabilities are acquired.

a) General Education

b) Formal Technical and Business Education

c) Prior Working Experience of the owner manager

d) External Technical or Business assistance

€) Ageof Firm

A) General education of the owner manager is supposed as an important factor to influence FTC
in a positive way. As said before; the culture inside SSI in development countries in India did not
lend itself to junior staff members contributing ideas or suggestions, particularly if they lay
outside areas of their direct responsibilities. A SSI often employs junior family members or even
workers who are better educated than the owner, but it is clearly the latter who makes the major
decisions about assimilation of new product technology, incorporation of improvements, and
investment in new machine tools, and so on. (Clancy, 2001) Hence, a study of SSI should not
necessary consider the extent to which general education is present among other actors within the
sample firms.

Education helps the entrepreneur to understand new information that could help him to develop
higher technological capabilities. Education and literacy opens up a wide number of channels
through which new technological knowledge can be obtained. Literature about the diffusion and
adoption of innovations has shown that education may affect people’s attitudes in favour of early
adoption of new technology (Rogers, 1983 in Romijn, 1997). Education level could be measured
by an interval variable defined as the number of completed years of non-technical education
obtained by the owner-manager.

B) Formal technical and business education is considered so important for the emergence of
FTC. It is important to distinguish this type of technical education from general education
because the effects of formal technical education is likely to be more direct. Furthermore, the
effects on formal technical education is likely to have special effects on Production Capabilities.
(Table 5a, 5b, 5¢) Technical courses would presumably impart knowledge and skills that can be
readily applied. For example, one might expect a course in technical drawing or production
methods to have a direct impact on the firm's ability to import a new product technology
successfully.

The level of technical education could be measured at the highest level present in the firm as a
whole. Unlike with general education, it is supposed as not appropriate to consider the technical
education of the owner/managers alone. This is because their managers have less opportunity to
attend atechnical training course or college themselves; it seems more likely that the owner hires
workers for technical knowledge and advices on technological areas.

To scale the different education levels on a combination of course length and the level of
education, could be as follows for Indian SSI:

level 0: No formal technical education at all.

level 1: Below-matriculation vocational training. Thisis entirely practical in content.

level 2: Post-matriculation vocational training. This could impart some basic theoretical
knowledge in addition to practical skills training.
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level 3: Post-matriculation three-year engineering college education. This is a broad, technical
education leading to the diploma of “associate engineer,” more or less equivalent to FSC (Faculty
of Science) level. About 60% of the course content is theoretical, the rest practical.

level 4: Post-matriculation four-year BTech, BSc, or MSc. These are the highest possible forms
of engineering education. The BTech is somewhat more advanced than the three-year polytechnic
education in electrical, mechanical and automobile engineering, taking four years. A BSc in
engineering also takes four years to complete, but it is more theoretical than the BTech. An MSc
takes another two years after the BSc.

C) Prior working experience of the owner manager is supposed to have an important influence
on the existence of FTC. The consciousness of other techniques and working methods is
supposed to have influence on the urge for the owner to develop new FTC. Prior experience in
SSI by the owner-manager should be included as an explanatory variable of capability because it
apparently serves an important purpose in transmitting basic practical working and production
skills. Idedlly, one would measure the extent to which the experience was actually relevant to the
technical tasks currently undertaken, but it could be difficult to quantify this aspect. In case it’s
difficult to quantify this aspect, it could be possible to quantify the number of years, different
kinds of companies etc. In the worst case, one could decide to use a smple binary (yes'no)
variable.

D) External technical assistance and information is of importance because SSI have limited
resources to generate new information internally. SSI are therefore more depending on their
environment of technical assistance and information. SSI in developed countries reflects a
general acceptance of the idea that successful firms acquire information from their environment
and somehow translate this into viable business opportunities. A suitable approximate measure of
the extent of external information could be the number of different information channels used,
because SSI that were most active searchers appeared to use alarger number of different channels
for obtaining possibly relevant information than others. Informal channels, such as discussions
with family, customers, suppliers, and competitors, and examination of competitors products
when they are on public display, are part of the norma business routine. Other information
channels are internet, magazines, scientific publication and so on. For example, the use of
internet is a widespread phenomenon in India, however in the two cases which described the use
of internet, it is not found as a way of searching for new techniques. New technical knowledge
and information obtained through institutional technical assistance could presumably play an
important role in upgrading a firm's technological capability. The underlying assumption is that
the more information and assistance channels a firm uses, the greater the effect is likely to be on
its technological capability.

F) Age of firm may be expected to be an important explanatory variable of capability in so far as
capability is a function of accumulated experience or “learning- by-doing”. Efficiencies in firms
emerge because of the increasing experience of individuals. Furthermore, efficiencies and
development of FTC emerge because those who make up the firm get used to working with one
another and learn to function as a team.

Data analysis by means of the previous directives through regression analysis can produce insight
in how different FTC relate to each other. Moreover, it givesinsight in how far external variables
can practise on this influence. This information is useful to map out how FTC develop and to
what extent FTC are represented at a certain SSI in a certain region. Governments and interested
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authorities can find useful information and sub structuring out of this for interventions in the
economical climate.
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Appendix 4 Example of Quantifying FTC for the Case of
Hykon

An example of the quantitative manner of the research of FTC is given in this paragraph. By
means of the earlier described case of Hykon India, the tables to describe FTC quantifiable are
given hereby. By means of one case it is impossible to make a quantitative analysis as for
example aregression analysis. More cases are needed for this.
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Table 7A Classification System Investment Capabilities; Pre-investment Hykon

- . Hykon e
Capability Grading Score Justification
Qualitative Feasihilities studies of severad new
. ) products are made. Every year one of five new
- 0; no feasibility studies. products reaches the market. In the devel opment of
o Pre-feasibility | 1: poor feasibility studies _ R
L earning-by-doing, and feasibility 2: Qualitative: formal, detailed and structured 3 new products, areport with possibilities, financial
Simple: studies feasibilities Sudies. return as well as possibilities to produce the products
3: more than five qualitative feasibilities studies a year. Is made. Christo George, together with the R&D
manager decides which products are introduced to
the market.
0: no conscious site selection process at the gart of the
f:S(I:onsci ous Site selection process at the start of the The_ sel_er_:ti on crit_eri afor thesite OT Hykon were _the,
. . . L . : o availability and distance from family. The placeisn’t
Site Selection SSI with relative simple and basic selection criteria. 1 .
. X X . ; nearby researches, suppliers and employees, and
2: formal, detailed, and conscious site selection process customers
at the start of the SSI with relative extensive selection '
criteria.
Financial resources aren’t an important decision
criteriaand only scheduled with the introduction of
new products. Thework schedules are based on
0: No scheduling of investment availability of resources and personnel. Financial
1: Scheduling only on ad hoc basis or poor quality. resources are scheduled only at the introduction of a
Scheduling of 2: Scheduling on project basis with different time 1 new product. Investment scheduling based on bank
investment periods. loans aren’t necessary, because bank loans are
3: Monthly detailed and high quality investment minimal. Hykon was financed in the beginning by
scheduling family. Since the successful introduction of the
converter, financial resources weren’t leading in the
decision making of the development of products and
processes.
0: Only investigation on suppliers within ones own
acquaintances. Suppliers of technology are acquaintances of Christo
Search for 1: Investigation of suppliersthrough easy available George. Technology search is often done, only this
Import of technology technol information sources without targeted investigation and 0 search is for technology and not for suppliers.
Search Based gurn;()gy negotiation. Technology is copied or developed further for own

2: Investigation of suppliersthrough available
information sources with detailed and targeted
investigation and negotiation.

products of Hykon, suppliers of technology are in the
and technology are dl in he circle of acquaintances




Table 7B Classification System Investment Capabilities; Project execution Hykon

- : Hykon e
Capabilit Gradin Justification
a y g Score
) ) Cl) -l;-lg,? ”(])?1 ;t)rr](éc%%ure Products and processes to produce new
L earning-by-doing, T ) gonthe, products are tested in the R& D department.
. ) Commissioning | 2: Planned testing procedure. 2 o oduct istaking i oducii
Simple: 3: Detailed and planned testing procedure with Before a product istaking in to production a
e prototype is built and tested.
certifying procedure.
; 0: Procurement only on bases of problem solving R .
Import of technology | Equipment : : : ) Not clear ; during the research the way in
1: Procurement of equipment on active basis. ? ; ; . ‘s
Search Based: Procurement 2: Frequent search and procurement of equipment which the equipment i done is't sure.
Training and 0: Notraining
; 1: Planned recruitment of skilled new personnel or Recruitment and training of new employees
recruitment of . o ) . i :
il planned training activities 1 is organized. Once in service employees
skilled 2: both planned skilled recruitment and planned aren’t trained anymore.
personnel training activities
0: No basic process design Single Products are made basically by one
Formal R& D Basic process +1 specifyi ng all practices needed, empl oyeein complete. The practises nee,ded
desi +1 flowcharting, 1 are specified and orders. However, there's
Research-Based esign +1 rationalisation now flowcharting of rationalisation of the
+1and error prevention process.
Equipment 0: no design of new equipment
design and 1. design of new equipment 0 Equipment isn't designed within Hykon
supply 2: design and building of new equipment
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Table 8A Classification System Production Capabilities; Process Engineering Hykon

- : Hykon e
Capability Grading Sg:)re Justification
o ol " Ni In the testing face of a new product, thereis
Learning-by-doing, | Debuggingand | - o0 B e oeedures ) aphase of debugging and balancing. In this
Simple: balancing > debugging and balancing procedures phase, several tests are done to guarantee
the solidity and efficiency of the products.
; 0: No organized quality control

ProceST Quality 1: Quality control on ad hoc basis 0 No organized quality control of the process

Contro 2: Quality control on regular basis

Process 0: No cost saving or process adaptation
Imp(z:rht gf technology Adaptation and ;vl?ﬁ;rsunderstandmg of process adaptation and cost 0 Pr adiaptation isn't seen by Hykon,

' cost saving 2: Organized process adaptation and cost savings
; ; 0: No licensing

LICﬁnSIIng new 1: Licensing of one process 0 No licensing of technology

technology 2: Licensing of more than one process

In-house : i i
Formal R& D O: No procesm_novatlo_ns o _ _ _

process 1: Unstructured innovation activities 0 No in-house process innovation
Research-Based innovation 2: Structural innovation activitiesin house

Basic R ch Cl): No basic research on processes 0 Nobasicr oh

: Basic research on processes
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Table 8B Classification System Production Capabilities; Product Engineering Hykon

- : Hykon e
Capabilit Gradin Justification
a y g Score
0: standard product design with no changes over the
fmchuedai il ot last two years Employees with ideas about how the
L.eam' r‘g by-doing, Asimi Iatlo.n of 1: Product design which changes by implementation of 1 product has to produce are shared with
Simple: product design new ideas of employees others and the R& D department.
2: Structured design assimilation
Minor ?;:Snvga;ga;r);oduct design with no changes over the Market needs expresses by customers, for
. ) . . example theintroduction of converters for
adal;t:t“o;? ieg :d“Ct design which changes based on market 1 solar energy, have influenced the products
market needs -
2. Structured design assimilation designs.
; 0: No organized quality control Each single product is controlled before
! mporht of tecr_mOI ogy :DrOdUCt Quality 1: Quality control on ad hoc basis 2 leaving the company of Hykon by a qudity
Search Based: mprovement 2: Quality control on regular basis assurance person.
Licensing and
assimilating 0: Nolicensing Several products are introduced based on
new imported 1: Licensing of one product 0 knowledge of other ingtitutions. These
product 2: Licensing of more than one product products are however not licensed
technology
Formal R& D In-house 0: No product innovations In the R& D department innovation in terms
product 1: Unstructured innovation activities 2 of theintroduction of new productsis on
Research-Based innovation 2: Structural innovation activities in house structural bases.
: 0: No basic research on processes . .
Basic Research 1: Basic research on processes 0 No basic research is done.
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Table 8C Classification System Production Capabilities; Industrial Engineering Hykon

- : Hykon e
Capabilit Gradin Justification
a y g Score
0: now workflow activities . .
+1: Workflow of the work in process The yvor:;lov;/] of prqd?cts '”_melgbl
: : +1: workflow of the work in progress and sub monitored. Thereisin ormation avalable
L earning-by-doing, Work flow \ about how many products are in process and
Simple: scheduling Erl'lncl uding specific activities, information ! in what timethey should be ready. Further
- 19 P ’ detailed information isn't available about
ependencies, the work flow
+1 the sequence of decisions and activities '
Time Motion 0: No motion studies , ,
Studies 1 Motion studies 0 No motion studies are found.
0: noinventory control . .
I nvent(?ry +1 supply and storage control of raw material 1 ;r;: elr ?;egtory control isonly on raw
Contro +1 supply and storage control of end products. )
0: No monitoring productivity Te production rates and efficiency is
o 1: Regular collection of information to measure collected and for Christo George important
! mporht of techndOgy Mogltor.lr.]g production 1 information. Based on thisinformation heis
Search Based: productivity able to see how much efficient and effective

2: regular and systematic analysis of information about

productivity

the production of personnel is.
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Table 9 Classification System Linkage Capabilities; Linkage within the economy Hykon

Capability Grading Hykon Score | Justification
0: Procurement of goods and services with only
) ) one supplierswithin aradius of 10 km Goods and services are bought in the
L earning-by-doing, Local Procurement of | 1: Procurement of goods and services with 2 ill 5 5 neighbourhood. Bank services, food,
Simple; goods and services supplierswithin aradius of 10 km equipment and raw material are
2: Procurement of goods and services with more bought by local suppliers
than 5 supplierswithin aradius of 10 km
Suppliers are sometimes invited to
; 0: No information exchange see the company by ddlivery of
In_f(;]rguatlolrl exchange 1: Information exchange on unsiructured basis 1 materials. In this process information
wit pphers 2: Information exchange on structured basis about needed materials and processes
is exchanged.
0: No coordinated design
Import of technol %Y | coordinated design 1: Coordinated design once 0 No coordinated design is found
Search Based: 2: Coordinated design in more than single case
Formal R&D . 0: No coordinated R&D activities There were no coordinated R&D
Resear ch-Based Cooperative R&D 1: Coordinated R&D activities 0 activities found
Licensing own 0: No product or process licensing 0 Hykon doesn’t license there products
1

Technology to others

: Product or process licensing

of processes.
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Table 10 Classification of FTC: Hykon
- : Total score

Table Capabilities Possiblescore | |\ o

Table 7A I nvestment Capabilities; Pre- 10 c
investment

Table 7B Investment Capabilities; Project 13 .
execution

Table 8A Production Capabilities; Process 1 A
Engineering

Table 8B Production Capabilities; Process 1 6
Engineering

Table 8C Production Capabilities; Process 9 2
Engineering

Table9 Linkage Capabilities : .

Exploratory variables

A) General education of the owner manager is supposed as an important factor to influence FTC
in a positive way. Education level could be measured by an interval variable defined as the
number of completed years of non-technical education obtained by the owner-manager. The
number of completed years of education of Christo George is 13 (2 years in-house education at
younger age, 6 years of college, 5 years high schoal).

B) Formal technical and business education is considered so important for the emergence of
FTC. The level of technical education could be measured at the highest level present in the firm
as awhole. To scale the different education levels on a combination of course length and the
level of education is as follows for Hykon; Christo George does have the highest education of
Hykon: level 3. Christo had a post-matriculation three-year engineering college education.

C) Prior working experience of the owner manager is supposed to have an important influence
on the existence of FTC. Christo George hasn’'t had much working experience before he started
Hykon. After his technical education, he had some experience at the SS| of his father. Thiswas a
small shop in electric equipment.

D) External technical assistance and information is of importance because SSI have limited
resources to generate new information internally. In case of Hykon, the presence of Achnuthan
was an important source of information; Achnuthan worked as a salesman for Siemens and
earned his degree in French. He was for example the major force of setting up the R&D
department and awareness of new technologies.

F) Age of firm may be expected to be an important explanatory variable of capability in so far as
capability is a function of accumulated experience or “learning- by-doing”. The age of Hykon is
17 years

60



