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ABSTRACT
Product development and technology are powerful tools when a country is
developing. The development of indigenous technology is important to strengthen the
domestic market and increase a country' s self-reliance. This could be done through
the concept of sustainable product development. This concept lies in the intersection
of three perspectives; that is, the social, the environmental and the economical
perspective. However, interaction with other actors, viewed in a societal context, is
maTe important than the lise of the concept itself. In a medel illustrating the most
important actors, policy, indigenous technology, domestic economical development,
education and indigenous knowledge are identified. The two most important actors are
policies and education. A policy on increasing the education level within the
population is considered as the key for a successful implementation of sustainable
product development. This will provide the people with the knowledge to accept,
handle and add service to the technologies.
Keywords.. Indigenous technology, domestic econorflical development, education,
indigenous knowledge, policy,
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1. SUMMARY
Technology is crucial to a country that is developing. In a national development plan
there must be a technology policy. In developing countries the transfer of
technologies, that might not be appropriate for the social context of that country, have
often been regarded as the solution- In recent years, the need of indigenous
technologies which aims at fulfilling the needs of the masses has been suggested as a
solution. Olle path to achieve this is the lise of sustainable product development
(SPD). This concept takes the social perspective, the environmental perspective and
the economic perspective inta consideration (Figure l).
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Fig. 1 Sustainable product development and intermediate means to achieve it. These are
analysed in separate chapters.

This concept is however dependent on other actors. The intermediate means in Figure
1 affect the concept of sustainable product development. The two most important of
the intermediate means is education and policies. Without these two the success of
sustainable product development will be hindered or slowed down. Policies that are
c1earand aimed at increasing the education level within the population are considered
as important. This will provide the people with the knowledge to accept, handle,
maintain and add service to technologies.

2. INTRODUCTION
Sustainable product development is considered a powerful too1to attain economical
development for a country. The purpose of this paper is to investigate the possibilities
of implementing sustainable product development in developing countries. There is a
difference between product development and sustainable product development. The
difference lies in the way nature and the environment surrounding us is valued and
take into consideration when developing new products.
There are also different ways of conducting product development and the author refers
to integrated product development (IPD) as the tool commonly used today. The
definition of IPD is "... an idealised model for product development, which is
integrated in terms of creation of market, product and production, and which c1arifies
integration between project management, inc1uding the need for continual product
planning" (Andreasen and Hein, 1987). This means that the departments of a company
work together when developing a new product, and they will be given a chance to
give their opinion at the early stages in the process. This is to accelerate the process
and minimise the amount of mistakes made in the process.
The speed of the development of a product is said to be dependent of flexibility and a
decentralised decision making process (Figure 2). The schematic of an organisation
that are responsible for the development of a new product is presented. After the
identification of a need, the company' s different departments start to work
simultaneously in order to find a product that could fulfil that need.
Studyof
need

Fig.2

-

"market
Studyof

Studyof
alternative
products

Design
principles

Study of
production
requirements

Production
research

Commercial

Feasibility

background
study

study

I. Product
tyre stage

2. Product
principles
stage

-

m' Market
estimation

II preparation
Market

Primary
design

Manufacturing
design

of
production
Establishment

Production
ffi

decision

II

Marketability
studv

l1listudy

3. Prelimenary
product stage

4. Production
preparation
stage

lntroduction
on the
market
Final
design

I
I

of
production
Commossiomn

results
Study of

5. Product
launch stage

Principal sketch over integrated product development, illustrating that the different
departments of a company works simultaneously in the product development process.
(Andreasen and Hein, 1987).

When developing a new product, many different factors are involved. These factors
will affect and become part of the product. Costs, usability, aesthetics, ergonomic,
assembly, transport and quaiity are examples of those factors. Environmental concern
is another factor that has been recently added to this list.

In the following paragraph a short summary of the history of implementing
environmental issues inta product development in Sweden is given. During the sixties
water conservation together with nutritive salts and different oxygen consurning
materials were the topics of discussion (Ryding at al, 1998). In the seventies the focus
changed to air conservation issues (ibid.). The environmentally unsound materials
such as PCB, mercury, cadmium and DDT were also questioned issues during this
period (ibid.). In the eighties the debate shifted towards a maTeglobal oriented debate
(ibid.). Questions on the discharge of organic chlorine substances inta air and water
were discussed together with the threat of global warming and the depletion of the
ozone larer (ibid.). Along with this debate, environmental work in companies and
society as a whole began (ibid.). The point of view hetare the sixties was that,
pollutants can be diffused, this would be enough to make them "disappear" (ibid.).
Later in the sixties and seventies, people realised that the pollutants can not just be
disposed inta air or water (ibid.). The effects will tum out somewhere else. Hence the
construction of purifying plants started. In the eighties, it was realised that there was a
lot of rest products that could be used again, or had to be disposed of in a sate manner
(ibid.). Lately the focus has changed from this end of pipe solutions to a maTe
precautionary war of dealing with pollutants end environmental questions (ibid.). The
importance of implementing environmental cancerns at an early stage in the
development of a product is now the main focus. The other measurements dealt with
are pollution from factories.
The shiit in focus, from the discharge from industries to the realisation that a product
may cause the biggest environmental impact during its life-cycle and when it is in lise,
has placed the product developer and engineers at the centre of environmental
questions. A product's life-cycle is from the "birth" of a product to its grave. For
example this indicates the effects it has from the mining of minerals, to the disposal of
the end product. Environmental effects are possible to affect in an early stage of a
product's life-cycle. Historically it began with recycling, or substitution of material
that could be hazardous when disposed. The focus was in the end of the product's life
cycle. When that was achieved we began to look at the product' s life- cycle and see
where we could minimise the amount of energy and material needed when
manufacturing a product.
What will be discussed in this paper is the possibilities and obstacles for developing
countries to lise sustainable product development, as a mean for economic
development. The discussion also includes other factors involved, that affects the lise
ofSPD.
Sustainable product development is seen as the development from the concept of
energy and material minimisation to the concept of looking at the product from a
societal perspective, where the demand from the market, the products function,
characteristics and costs are valued. Van Weenen (1997) defmes SPD as ".. .resource-,
context-, and future-orientated product development, aimed at providing elementary
needs, a betteT quality of life, equity and environmental harmony". Another definition
that includes tools to de fine and achieve SPD is Rydings (1998) formula:
SPD = QFD + LCA + LCC

The abbreviations stands for:
OFD (QuaIity Function Deployment) looks on customer-related and market-related
desires and wishes. And also how to technically achieve them.
LCA (Life Cyc1eAssessment) describes the environmental impact the product has
during its life cyc1e.
LCC (Life Cyc1eCost) gives a total cost of the product from the generating of the idea
of a product to waste disposal (Ryding, 1998).

3. OBJECTIVE
The objective of this report is to identify the possibilities and obstac1esof sustainable
product development (SPD) in developing countries. What are the possibilities for the
country to lise SPD in its development processes and what are the obstac1es? How
does SPD fit in an overall view of the country? How can it be implemented and what
does SPD affect? It is where the concept of sustainable product development is placed
in a societal context that is of interest and not so much the concept in itself. The
research will be done with a holistic approach and with the aim of achieving
sustainable product development. The research will encompass the social and culturaI
aspects of developing countries. The solutions must be applicable within the local
context, that is the applicability to the local people and the local knowledge.

4. THEORY
The aim for sustainable product development (SPD) is to address the consumption
and production pattems and change them (van Weenen, 1997). SPD takes a more
holistic view when compared to what is taught today. Historically the first approach in
inc1uding environmental issues in the process of the development of products looked
at the disposal stage of the product (ibid.). How can the product be recyc1ed? What
materials should not be used if they cause environmental problems in the end of a
product's life-cyc1e? These were questions that have been discussed and the overall
concept is called "Design for Recyc1ing" or "Design for Disassembly" (ibid.). The
second stage took an approach of improving the environmental impacts of the
product's different stages in its life-cyc1e (ibid.). Olle example is to strive to decrease
the energy needed for the product at every stage in it's life-cyc1e(ibid.). This is called
"Eco-design" or "Design for Environment".
The sustainable product development approach discusses the products function, and
also if there is optional ways of providing this product or function (ibid.). The lise of
this concept is more appropriate for a developing country aiming for the satisfaction
of the needs of the people. This will create a development path more suited to the
country.

S. HYPOTHESIS
Indigenous knowledge is seen as a possibility for a developing country to develop in a
more sustainable way using local resources. Indigenous knowledge will then be used
in sustainable product development to develop indigenous technology. This approach
is seen to be more considerate of the needs of the people and is considered to be more

suitable for the different conditions in different countries. The opposite approach is
using the concept of transferring technology from an already developed country. The
latter is seen as a boost for the economical development in the country in which the
technology is transferred to. However it is also seen as a dependency on the maTe
developed countries. This could lead to a sensitive economical climate where the
conditions are set by the already industrialised country. Unlike this, in the case of
using indigenous knowledge the conditions are set maTeor less by the country itself.
In Figure 3, sustainable product development is placed in the intersection between
natural, economical and social needs. These can not be separated. If Olleor two factors
are not included this will mean that there will be no cancern taken for them. For
instance if the natural needs are excluded then this could mean that there will be
abusive lise of natural resources.

Fig. 3 Sustainable product development in asocietal context where the concept is placed in the
intersection of the environmental, economical and social perspective.

6. LIMITATIONS

The opposite of sustainable product development (SPD) is transferring technology.
Another technology paradigm that is discussed, is blending technologies or
reengineering. Transfer of technology can be explained as taking a technology
developed in Olle country and transferring it to another country. Blending of
technologies can be explained as taking indigenous technology and imported
technology and merging them inta a new technology. It is important to have the
knowledge about these two subjects when the discussion about SPD continues, as a
comparison will say. The facils of this paper will be on SPD and its system. Therefor
there will only be a short introduction to the problem of transferring of technologies
and blending of technologies. The author highlights that there is a vast amount of
literature written on this subject.
7. METHOD
In order to understand the problem and the complexity of sustainable product
development a casual loop diagram was made to identify the different components
involved and how they interact. A causal loop diagram is a teol to create a mental
medel of the problem and to identify the different actors involved in the system

around the problem (Roberts et al., 1983). Arrows mark what effects the different
actors have on each other. When this is done two different loops can be identified by
counting the sign of the arrows, Olle reinforcing, marked with an R, and Olle
balancing, marked with a B. There is also an arrow suggesting if the loop goes
clockwise or counter clockwise. If the loop is reinforcing this will mean that there will
be an increase of activity. In a balancing loop there is a stagnation. This will be
particularly clear when looking at economical development where the strive is an
increased activity, the loop where it is reinforcing is preferred before the balancing
loop which marks a stagnation.
The causalloop diagram is made with the knowledge of the author before the research
started. Actors and their affects on each other are the choice of the author according to
his knowledge. The mode! is then tested. This is done through literature research.
7.1 Base casualloop diagram
The base mode! shows a simplified picture of the problem (Figure 4). Sustainable
product deve!opment offers domestic economical deve!opment, whereas transfer of
technology does not. The base mode! is then divided and further explored in two other
casual loop diagrams: "The indigenous technology casual loop diagram" and "The
transfer technology casualloop diagram". The latter is done since it is identified as the
opposite to indigenous technology. Therefor the mode! will show the reader the
differences between the two main technology actors.
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Fig. 4 Base model illustrating SPD and its opposite, transfer of technology, in a relation to
domestic economical development. The main difference is a reinforcing loop where SPD is
and a balancing where transfer of technology are. This indicates a positive effect on the
economical development when using SPD and a negative effect when using transfer of
technology .

The diagram starts with an increase in the need of energy. This since the energy
consumption in developing countries will increase in the future due to the increase in
population (Kiessling, 1996). It is implied in the need of energy, that renewable
energy has to be used due to the pollution caused by the lise of non-renewable energy,
i.e. fossil fuel. This is explored separately in Appendix 1 in order to provide the author
with the possibilities of using renewable resources instead of non-renewable
resources. The need of energy will imply that technology has to be bought or
developed in order to provide the energy. The need of energy will cause an increase in

sustainable product development. This will consequent increase the amount of
indigenous technology in the country which in tum will increase the domestic
economical development and the need for energy. The former will affect the need of
energy with an increase. The increase in domestic economical development will also
have feed-back loops to sustainable product development and indigenous technology
which will increase.
The transfer of technology reacts to an increase in the need for energy with an
increase. This willlead to less domestic economical development which willlead to a
decrease in the need for energy and an increase in the transfer oftechnology.
Worth recognising is the balancing loop that occurs in the transfer of technology part
of the diagram. This suggests that the transfer of technology might not be the solution
to a countries developing plans. While as on the left side, where sustainable product
development is a main actor, indicates that there are maTemoney for the country if the
country increases the effort on sustainable product development.
In the following diagram the indigenous technology casual loop is further explored.
The transfer of technology has been explored, and can be found before the
introduction charter of transferring technology. The main effort from the author has
been made at exploring the indigenous technology loop.
7.2 The indigenous technology casualloop diagram
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Fig. 5 The indigenous technology casualloop diagram iIIustr-ating the system in which SPD has
its function.

The starting point again is the increasing need for energy. This will cause an increase
in the need to supply energy. The government recognises the increasing demand for

energy, and starts to set appropriate policies, leading to an increase in the need of
technology. An increase in sustainable product development and indigenous
technology will be the outcome. This is to provide the people with the demanded
energy. There will be an upraise in domestic work opportunities, and the domestic
economical development will increase because of the increase in the industrial sector.
This in tum will have a positive feedback on the indigenous technology.
Two ways of looking at domestic economical development are identified. The first,
dotted arrows, show that in an initial stage, with an increase in the domestic
economical development, there will be a few people that will have more money. This
suggests that the people earning more money are the people that already have money,
and are able to invest in the newopportunities that has developed because of the
policies set by the govemment. Money to households will decrease. This means that
there will be less of tax money to the govemment. This will decrease the
redistribution ofwealth, which in tum willlead to an increase in poverty. This leads to
a decrease or stagnation in domestic economical development.
The second loop shows another side of the situation and that is, with an increase in the
domestic economical development there will be an increase of money to households.
This will in tum increase the tax income for the govemment, and consequently this
has a positive affect on the redistribution of wealth, for example the people will have
more money. This leads to less poverty, and consequently this willlead to an increase
in domestic economical development. More money to the households will also mean
that there will be more intemal capital in the form of savings and this will have a
positive effect on the domestic economical development.
If households earn more money, they can afford to send their children to school. An
increase in education and indigenous knowledge will affect both policies made by
govemment and sustainable product development. More money to households will
also mean that there will be less dependency on a big family for survival. This means
that there will be less children and a decrease in population. Education may cause a
decrease, if people can be educated instead of starting a family in younger years. The
decrease in population will affect the need for energy with a decrease.
7.3 Identification of main actors
In the indigenous technology casual loop diagram certain blocks has been marked
(Figure 5). These are considered as the main actors, if there is going to be a success in
implementing sustainable product development (SPD), and to use it as a tool for
development. In the diagram there are three loops that are reinforcing. This suggests
that if these loops can be stimulated, an increase will occur in the activities involved.
It can also be argued, that all of the actors in a loop must be identified and stimulated,
if a real effort to increase the amount of SPD should be done. In Figure 6 the main
actors are separated from Figure 5.
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Fig. 6 Main actors in the indigenous technology causalloop. These
actors are considered as the main influences on the concept
sustainable product development.

The theory is that ifthere is an increase in the policies set by the country, there will be
maTe sustainable product development and indigenous technology. The activities in
those two fields will increase the economical development in the country. When there
is an increase in the economical development people can afford to buy maTe
indigenous technology. The economical development will also effect the education.
The theory is that this will increase and in tum affect the indigenous knowledge in a
positive way. This leads up so the knowledge in this field can be collected. With maTe
indigenous knowledge policy-makers can set better policies to stimulate the work with
domestic product development and indigenous technology.
The main actors will be presented in separate charters after the introduction of the
transfer technology casualloop.
7.4 The technology transfer casualloop diagram

The starting point here again, is an increase in the need for energy which leads to an
increase in the need to supply energy and an increase in policies made by the
government. This affects the need of technology with an increase and the transfer of
technology will raise. The theory suggests that this will lead to more costs for the
country and the need of money will increase. The increase in transfer of technology
will also affect the need of energy with an increase. The increased costs suggests that
the country will take more loans. With more 10ans there will be more interest that has
to be raid which will increase the costs in a feed back loop back to need of money.
More loans also means more debts which in a feed back loop back to 10ans will
increase the loans. With more debts there will be more reliance on externaI capital
which leads to less domestic economical development. Less domestic economical
development will mean that there will be more subsidies from other countries. This
will not only have an increasing affect on the policies made by the government, but
also have an increasing affect on the reliance on other countries.
7.4.1 Introduction to the concept of transfer technology
Transfer of technology may be viewed from two angles. From Olleangle it may be
considered as a possibility for getting new technology in the country. Orten this
technology transfer comes arter international environmental agreements where the
country is obliged to meet up with same standard (Elliott, 1998). It is however not
only to import technologies and expect them to work. Jacob (1996) argues that the
Third WorId countries orten lack indigenous science and trained personnel to carry
out maintenance on the technological equipment, and carry out the technical tasks that
are connected to the equipment. Too much reliance on foreign technologies without
any faith in domestic innovations to solve domestic problems is not a good solution.
The technologies that are developed outside the country".. .reflects the effective
demands, relative prices, and the physical, economic and social environments of those
countries" (Blakeney, 1989). Creativity has to be given grace to flourish, and there
has to be dear policies set by the govemments in order to create indigenous
appropriate technologies.
In the concept of transferring technologies, scientific and technical knowledge and
know-how is also induded which has not been discussed so much in the literature
before (Elliott, 1998). It has been the "hardware" that has got most of the attention.
Riddel (1981) argues that the "hardware" is actually secondary to the educational and
administrative software that are involved in the transferring of technologies. This will
be a constraining factor when transferring technologies. However this could also have
a positive effect. It may induce new policies concerning education, and policies set by
the government (ibid.). From this discussion the importance of indigenous knowledge
and technologies becomes dear. When used, it will result in technologies applicable
to the country and the people, and the constraining factor will not be at the same level
as for transferring technology. The need of education and policies from the
government will still be the same. In both cages there is a dear link between
knowledge, the educational system and policies set by the govemment.
From a second angle it can be said that much faith lies in the merging of indigenous
knowledge and imported technologies. Mainly, getting the best out ofboth. There has

been a view that the word "transfer" is an inappropriate term that has to be changed to
a maTe appropriate term (Industry and Environment, 1997). "Co-development" has
been suggested to be the term since the inflections of sustainability cancerns every
Olle on the earth, no matter where people come from (ibid.).

In Table 1 the three technology approaches are represented together with same of the
issues that are connected to each and everyone of them. It should be viewed as a
chapter in itself; an introduction to technology issues.
Table 1 Technology and development problematique (Jacob, 1996).

Goal
Technology
Transfer
Development
of Indigenous
Technology
Technology
Blending
Reengineering

Related issues
Access to
Technology
Choice ofTechnique
Infrastructure

Capacity building;
Innovation chain;
Market size

Obstacles
Finance; Information
about available
technologies
Lack of trained
manpower;
Brain drain
Patents, licenses
Local Industry
detached from
research

Other relevant issues
Cultural and Social Aspects of
technology
Role of worlds views in shaping
technology; Accessing and
tapping indigenous knowledge

8. RESULTS
8.1 POLICY - from decision-makers to use sustainable product development to
fulfil the needs of the masses.
In order to steer a country in a certain direction there has to be c1earvisions and goais.
The direction, following the logic of the indigenous technology loop, is a c1ear
statement that national assets in the form of indigenous knowledge and technology
has to be preserved and developed as a step in the overall national development plan.
It is the policy maker's task to set the policies, ensuring that these visions and goals
can be achieved. "The innovative success of individual firms and their rate of growth
depend not only on their own efforts but on the national environment in which they
operate" (Freeman, 1996). As will be discussed in the chapter indigenous knowledge,
developing countries are encouraged to develop a technology policy as an integral part
of the national development plan. A simplified modet (Figure 8) illustrates the
different steps involved in a public policy-making process and can be used in order to
understand the process of policy-making complex (Hempel, 1996). It is important
however to remember that the modet shows a static and logic process, while reality is
maTecomplex (ibid.). Hempel (ibid.) suggests that the idea of making a policy, should
be called the evolving of a policy. The policy will be changed throughout the different
steps in Figure 8 (ibid.). People have different wishes, wants and perceptions of the
policy dealt with. It is important, that in the stage of initiation to set a seed that could
develop in the process. It may not tum out the way it was intended, but on the other
hand it could be a start. In the cage of sustainable product development (SPD), an

initial stage is to recognise the importance of indigenous technology, and that SPD
offers a path to it. This will initiate the policy to form itself in the right direction.

Fig. 8 Model of a policy-making process showing the different steps involved, from
an initiation to implementation to adjustment of a policy (Hempel, 1996).

Arguments have been raised that govemment officials and other executives in highlevels of decision-making in the legislative and executive branches of govemment,
lack technological and scientific knowledge to understand and make c1ear policies
(Gray, 1989). The outcome of this is that the public do not have weIl-thought-out
policies to work with (ibid.). The importance of weIl educated policy-makers setting
weIl thought out policies for innovations can not be underestimated (Jacob, 1996). An
innovation is meant as an idea or invention, that has been developed to a commercial
and market oriented product, i.e. something that could be bought to fulfil a need.
Reddy (1989) brings up another problem concerning developing countries. Re argues
that most of the countries consists of an elite and then the masses; a dual society
(ibid.). The elite have the high decision-making positions, and therefor they set the
policies according to their own needs. A policy is in the end a result of a social wish
on what a country wants. Reddy's mode! illustrated in Figure 9 is a simplified way of
the interaction between technology and society, but at the same time he argues is not
valid for the dual society that he himself lives in, lndia (ibid.). The dual society is a
result of a mostly skewed money distribution (ibid.). Therefor there is a section,
surrounded by a dotted square, where social wants are divided into three; western,
elite and masses. In the section there is a variety of paths to go when satisfying the
different social wants, and the cross-sections are numerous. It is left to the reader to
self seek those combinations. What Ollecan say is that western wants and the wants of
the elite, has more in common when compared to the wants of the masses and

elite/westem wants. The wants will be fulfilled through different paths in the diagram,
mostly due to the differences in consumption pattems, income, attitudes and lifestyles.
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Fig. 9 Technology-S-oclety interactions. Here the social wants of a country can bee viewed. These
then generates demands on new technologies or available technologies. It also brings up
the issue of the dual society where the social wants differ between the elite and the masses
and so also the means to achieve them (Reddy, 1989).

Going back to the argument that the elite's wants differs from the masses, this is
illustrated in Maslows hierarchy ofneeds (Figure 10) (Jerlang, 1988). After satisfying
a personal need, there will be more needs emerging that differ from the Ollesbefore.
The needs of a person gets satisfied in a certain order. The physiological needs such as
shelter and hunger have to be satisfied before the social needs such as friendship and
contact can be satisfied. When making policies, the decision-makers must know
where in Maslow's theory people are. When analysing Reddys (ibid.) theory about the
dual society, and comparing it with Maslows theory it can be argued that the policy
makers are most likely higher up in the pyramid compared to the masses. Reddy
(ibid.) bring up several problems when it comes to policy-making in developing
countries, illustrated in Table 2. This could be explained with the elite's and masses'
different positions in Maslows hierarchy of needs.
Table 2 Problems in the policy-making process (Sarkar et al., 1989).

.
.
.
.
.

The elite's perception differs from what the peoples' needs.
The scientific elite wants to prove itselfin the so called advanced technology.

Decisionmakersrely on spin-offeffectsinsteadof concentratingon the real
problem.
In the minds of decisionmakersa solutioncanbe thoughtof,but it is moreorten
adoptedin a developedcountryandmightnotbe appropriate.
To much reliance on futuristic technologies.

SocialWants;

'

Jacob summarises the discussion well in his argument that the focus of the needs of
the country should be set in forefront.

Answering the questions: Who am I, What
can I do, How do I work with other people.
Social needs: Acceptance and status, contact, the need to
belong to social contexts etc.

Physiological needs: Maintaining and defence of your own body.
Fig. 10 Maslows hierarchy ofneeds (Jeriang, 1988). In order to climb in the pyramid, the
different steps has to be fulfilled. Physiological needs such as hunger, thirst and shelter
has to be fulfilled before the individual can move to the next step, to fulfil the social needs.

For sustainable product development, which is a part of the overall concept of
indigenous technology, the discussion so far means that there has to be c1earpolicies
that can set off the development in this particular area. An obvious problem,
according to forgoing discussion, is the people setting the policies. There has to be an
understanding ofwhose needs that has to be satisfied, the elite's or the masses.
There has been reluctance against governmental policies and modernisation
(Rahnema, 1996). Peoples, read the poor, perception of governments intention has
been met with suspicion and a feeling of being manipulated (ibid.). People want to
have the ability to deal with problems themselves, free from the pressure the
govemment places them under (ibid.). This would suggest a more down-top approach,
instead of what most policies are that can be viewed as, a top-down approach. Let
people have influence over matters that concern them. If the theory about the dual
society is valid then the suspicious minds of people has another meaning. The policy
makers set policies arter their own needs, and this will lead to a conflict with the
people. This in tum can lead to an unstable political c1imate.
In "Agenda for Development", from the United Nations, it is stated that the challenge
for public authorities is "... to develop and implement policies that are conductive to
prosperity, eradicate poverty and conserve the environment" (DN, 1997). In the field
oftechnology, this could be offered through sustainable product development.

8.2 SUSTAlNABLE PRODUCT DEVELOPMENT - an opportun ity for
developing countries to fulm the needs of the masses, while sparing the
environment in which they live in.
As discussed in the introduction chapter the author recognises integrated product
development as the tool that is used today. It is useful to give a brief introduction of
the history of product development leading up to integrated product development.
Olle can say that from the 1950s to the 1970s the models were linear and a further
development of a product was not done until the prior step was completed (Figures 11
and 12) (Rothwell, 1996). For instance the marketing of a product does not start until
the manufacturing of it is complete. Compared to integrated product development
where the marketing department is involved from the starting point of new product
today, by other means there must not be a product. The change from the linear models
came in the seventies, and there was a shiit to a more integrated model which is in lise
today.

Fig. 11 Technology push where the products where developed from basic science and
not from a need (Rothwell, 1996).

Fig. 12 Technology pull where the product was developed from a need (Rothwell, 1996).

In a societal perspective sustainable product development should be viewed as the
intersection between three different perspectives, that is the environmental, the
economical and the social perspective (Figure 13). It is when they meet and overlap
each other, that there is sustainable development, either in product development or in
another area. The three can not, and should not, be separated from each other. The
reason is, if only economic cancerns were considered then the effect could be an overexploitation of nature. If social needs where IDet with out economic cancerns the
result could be a economic regression. If the natural perspective was separated, the
result may be a lack of economical development. Figure 13 is an extension from
Figure 3. Issues of importance that are related to sustainable product development are
raised and then placed in the figure.
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Fig. 13 SPD seen in asocietal context. The concept is interpreted from van Weenen (1997) and
placed in the perspective of society, economy and nature. Issues which are related to the
concept are the n raised.

"Subjects such as elementary needs, life cycle design, product systems, product
durability, long-term resource availability and natural compatibility, will be central to
the concept of sustainable product deve1opment" (van Weenen, 1995). Compared to
integrated product development, it can be said that when developing a new product
different sets of demands and desires, which the product developer aims to fulfil, are
recognised and documented (Andreasen and Hein, 1987). The matrix (Figure 14),
shown in a minimised form, illustrates how this could be done. To the lett, the
product' s life-cyc1e is divided into different steps, from the generation to the
elimination of the product. The latter sentence is normally mentioned as "cradie to
grave" in literature. The four headings on top are different interest groups that have
some kind of desires or demands on the product in each and every step in the
product's life-cyc1e.For instance could an overall demand of a strong sustainability be
defined in the mode!. The demand could be that the product should have no impact
what so ever in the elimination phase on the environment or people.

ECONOMI
SS
PEOPLE
GENERATION
MANUFACTURING
TRANSPORTATION
USAGE
ELIMINATION
Fig. 14 Matrix for defming demands and desires of a product. The demands and desires are
defmed for the different interest group s in the products life-cycle.

In the Policy chapter there was an argument aiming for a bortom-up approach in order
to get people involved in the development process. UNESCO (1988) argues in the
book "Engineering schaDIsand endogenous technology" that underlying the concept
of endogenous technology ".. .calls for the participation of the end-users in the design,
development, ownership and controI of programmes, products and processes". This
suggests that the government should support sustainable product development, but the
practical work has to be done in eloge contact with the people involved. It is the need
of the people that should be satisfied, and for a product developer the end-user is the
most important factor that has to be recognised. The product has to fulfil the end-users
needs.
Participation, technical training and the base level of endogenous technology are
identified by Mayson (1988) as three important constraints when introducing
technology in small scale projects. The technical training is of out-most importance
when developing new products. The training can be separated in two parts, training
from village level and top-Ievel training, where training from a village level is
considered as the most successful (ibid.). The latter has more social acceptance in the
village than the top level training which ineludes university training (ibid.). These
have the role ofproviding research material and plan projects (ibid.). In Figure 13 the
connection to the social context has to be fulfilled if sustainable product development
should occur.
Olle critique to UNESCO's book is that it is hard to find an explicit statement for the
environment which is another needed component when aiming for sustainable product
development. It is elarified in the book that the development of endogenous
technology should enhance local materials and knowledge (UNESCO, 1988). This
implies that there are cancerns for the environment but not elearly expressed. On the
other hand Reddy (1979) argues that in developed countries, there has been little
cancern as to what increased lise of resources and energy have had, in terms of impact
on the environment. Re argues that an ever increased demand for products sustains the
large production units (ibid.). Further on Reddy (ibid.) argues that not even the
developing countries are an exception from environmental harm, since the western
way of consuming gaDds has been on the expense of the developing countries.
Minerals and other resources has consequently been brought out from the developing
countries when transnational companies set up production plants. This has resulted in
increased levels of pollution and unemployment, since the plant introduces new
technologies and local skills are lost (ibid.). Skills are lost because, more people will
get involved in the production plant. In contrast to these transnational companies,
which are few in number in developing countries are the number of small and medium

sized enterprises (van Weenen, 1999). For example in India they represent 70 percent
of the industriaIoutput and 60 percent of the export (ibid.). These companies are
highly polluting (ibid.). Sustainable product development could offer them a path to a
non-polluting production and a focus on the social needs of the people.
Central to the concept sustainable product development is to fulfil the basic needs of
the people living in abject poverty. It should be done with the use of renewable
resources and energy. This would suggest sun-energy being the main energy-carrier
and non-renewable resources such as fossil fuel should be avoided.
8.3 INDIGENOUS TECHNOLOGY - supported by policies and education, offers
developing countries a development path suited to their own societal context
without the reliance on western technologies.
The importance of technology and scientific knowledge are stressed considering the
development of a country (Blakeney, 1989). These are considered as powerful tools
when development plans are going to steer a country on the path towards development
(ibid.). In the development plans, they are recommended to formulate a special section
on a national technology policy. It is recommended to inc1ude"... the determination of
technological priorities, mobilisation of natural resources, dissemination of the
existing national stock of technology, identification of the sectors in which imported
technology would be required and determination of Research & Development
priorities for the development and improvement of endogenous technologies" (ibid.).
The elimination of poverty, and improved conditions for the population is the aim of
the development plans. When these plans are implemented the modernisation and
industrialisation of the country starts, at least this is the vision stated by the leaders of
a country. By this, they mean that it is a powerful injection to the domestic
economical development.
The discussion of starting this economical development in developing countries has
historically been focused on the transfer oftechnology (Jacob, 1996). The paradigm is
that western technologies is the solution for other countries to prospect on the same
standard as developed countries, instead of increasing the indigenous technology and
scientific knowledge (ibid.). As stated before in this paper the problem of transfer of
technology is not going to be thoroughly analysed here, but it has affects on the
development of indigenous technology. These affects are considered as major
obstac1eswhen developing indigenous technology and therefor they will be discussed
in following section ofthis paper.
Rahman (1989) brings up four different points which he says effectively holds back
indigenous technology and its development. The four points are: Research &
Development institutions, better imported technologies, liberalisation of imported
technologies and restriction of exported technology (ibid.).
1. Research & Development institutions are said to be working heavily with the
substitution of imported technologies aiming at the prolonged derivation of the
first imported technology. Thereby, the focus of the institution is on the
importation oftechnology, and not on the development ofindigenous technology.

2. In order for a company to export to a new market they have to have products that
are far better than the existing local products. If they do not have this, then they
will most likely fail when establishing the product. An inflow of these
technologies will in the end result in the market not desiring indigenous
technology.
3. A country may in its policies state that the domestic market is going to be
protected for the existing indigenous technologies. At the same time they set very
restrictive policies, in the import of technologies. If these policies are subject to
liberalisation, meaning that it is easier to import technologies, the outcome will be
that, local Research & Development may decrease and in the end affect the
development of indigenous technologies.
4. The exporters of technologies orten apply restriction to their products effectively
stopping any indigenous development of their products. Thereby, they stop a local
adaptation and the outcome is a loss to the companyexporting and less effort to
seek improvements to the product.
Figure 15 illustrates the steps in product development. According to Sarkar et al.
(1989), it can be summarised that the obstac1es lies on the right side of Figure 15.
They imply a dependence instead of a self reliance as in the left side in the figure.
Aiming at sustainable product development (SPD), Ollemust argue that there must be
a focus on the left side of the figure, striving towards the know-how, and thereby
increasing the knowledge. This is Olleof the main driving factors in the indigenous
technology casual loop diagram (Figure 6) and also Olle of the main actors for the
successful implementation of SPD. To the bottom right in Figure 15 Ollecan argue
that an imported technology is, a product that is developed in another country, and
then exported to be marketed in a developing country.

Fig.15 Types of know-how and degrees ofselfreliance (Sarkar et al., 1989). The more the strive
is for increasing the know-how in a country, the more self-reliance. The mor e of bringing
in technologies ready for the market, the more then dependency on another country.

In order to shift ITom the right side to the left side in Figure 15, meaning that there is
a c1ear stand point of developing indigenous technology, Blakeney (1989) established
five key issues that he consider as necessary for this development process.

1. Establish technology centres which have strong links to the govennnent.
According to Blakeney (ibid.) this is a necessity.

2. Provision of incentives for technological development by:
a. Tax incentives offering tax reduction on Research & Development.
b. Direct financial assistance through grants, loans and risk sharing capital.
c. National research institutes that should be a source of financial means.
These institutes should be c1oseconnected to the industry.
3. A collective selfreliance should be formed within the developing countries. There
were also two conferences where this was discussed among the Group of 77, in
Mexico City 1976 and in Arusha 1979. An action plan was adopted at a
conference in Caracas 1981 and the result was Development Communication
Network, DEVNET.
4. De-commercialisation oftechnology.
5. Controlof transnational corporations which have to orient their research and
development in line with the technological priorities with their hast country. There
are examples where a single transnational company owns more land in a country
than country peasants (Elliot, 1998). These huge corporations have, with their
power and money, the ability to affect a country's policies.
Blakeney (1989) brings up key-issues in order to increase indigenous technology, and
Sarkar et al. (1989) key issues in what can hold back indigenous technology. When
looking c1oser at their arguments, the most important issues for the development of
indigenous technologies, in comparison with the model of the system involving
sustainable product development, it can be conc1udedthat both authors stress policy
actions and education.
Ullrich (1996) argues that indigenous technology has more to offer than the
technologies formed in the West. He argues with western technologies that, are not
only based on tremendous sacrifices of stored energy and degradation of natural
resources, but is also attached with a form of colonisation and imperialism (ibid.). He
states, "The scientific civilisation of the West has scarcely any technologies on offer
truly suited to the future-that is, humane and appropriate to nature over the long term
to nature" (ibid.). Although, this is an extreme point of view, it still holds same of
questions of validity to the problems of technology and how to look upon it. An
argument is instead that an increase in indigenous technology and the systems behind
them could offer another path for the country. For instance a strong focus on selfreliance is a necessity, to determine weather or not an imported technology could be
used or remade to a fill the function that is decided by local knowledge. The latter is
strongly suggested by Nmti (1988), where he argues that in developing countries,
there has to be trained people with competence to integrate technology inta complex
societal needs.
Summarising this chapter, there has to be a c1earfocus on the indigenous knowledge
and systems that lies behind indigenous technologies. Product development is Olleof
the ways of turning indigenous knowledge inta indigenous technologies, but it has to
be supported. The govemment needs to make c1earpolicies in the national technology
plan, that they will increase efforts in developing indigenous technologies in order to
provide sustainable product development with a chance to function. Policies and
education are identified as necessary for increasing the level of indigenous
technology, and thereby also stimulate the domestic product development. For

successful implementation of sustainable product development, there needs to be
measurements and efforts made in the areas of national policy and in the education
system. This could be to reduces taxes on domestic research and in the educational
system to increase the number of teachers.
8.4 DOMESTIC ECONOMICAL DEVELOPMENT - an opportun ity to
strengthen the domestic market and to choose a path of development by using
innovations.
Development is a word that holds a lot of meanings and intentions. Should
development be defmed as economical growth, or should it be defmed as something
else? Normally Olle would refer to development as getting more money, i.e.
development shall be measured in monetary terms. Perhaps there ought to be other
measurements. Jean Robert (1996) gives an example about the Mexican maize farmer
Don Bartolo. The government policies can be set so that the corn the farmer harvest
has to be sold immediately (ibid.). This means that this action will be visible in the
GDP. Then the farmer has to buy imported corn which also will be visible in the
GDP. The fact that if he used the corn for himself and his family this will not be
visible in the GDP. According to certain policy makers this is not an acceptable path
towards the goal of development (ibid.). Values like taste, self esteem for having
succeeded from knowledge to ready cobs and socially joyful in the festivals it elicits
are not counted for in the strict economic perspective (ibid.). This suggests that there
could be other approaches then to measure development in economical terms, and
people can refuse to take part in this system. After all economising a country is
something created by man, by institutions and fUles, but man or society may not be
economic. The story above suggests another measurement other than monetary terms
that "... celebrates the appearance of new commons, creatively opened by common
men and women arter the failure of the developers' strategies to transform men and
women into economic men" (Esteva, 1996). This is however another viewpoint of
development. In the following text the issues of innovations, product development and
technology are explored and seen in a development perspective. The charter is based
on the objective that "Olle key goal of economic growth is to improve conditions for
the large fraction of individuals living in abject poverty" (Lesser et al., 1997).
Economic development and social development are interrelated with environmental
protection, and the three are reinforcing components of sustainable development (DN,
1997). This has been recognised in Figure 3 as the most important feature when
aiming for sustainable product development. It is in the intersection of the economic,
environmental and social perspective that a state of sustainability can be reached.
There has been several models on how to measure and analyse the economic activity
of a country. Central models are economic growth and development, which has been
elaborated by, for a example Schumpeter and the neo-c1assicaleconomists (Marceau,
1996). The development process described by Hulme and Turner (1990) has been
given five key areas, that is industrialisation, agriculture, population, education and
the environment. In recent years the importance of innovations has been given a keyrole in a country's industrial development, and this has forced other analysis to
emerge. Marceau (1996) mentions three tools to value a firms or a nation' s innovative
capability: Clusters, Chains and Complexes. There is no need to further explore these

models however a conclusion is made that, according to the definition of innovation,
product development plays an important role in a country' s development. Andreasen
and Hein (1987) argues that "Innovations can be considered as the source of energy
which is required for the growth of a company" This is very much so, but why not
extend this statement and also include the importance of innovations for a country.
The latter should suggest that there should be a national policy on the importance of
innovations. Marceau (1996) writes that in a country' s so called "business recipes"
there should be a c1earpolicy on the national systems of innovations. Further included
in the "business recipes" there should be clear policies on financial, educational and
public-policy structures to increase the domestic economical development (ibid.).
When discussing economical development Ollemay ask why certain countries have
succeeded and others have not. This is especially interesting, when it comes to the
discussion about western countries, and the under-developed countries. Olle reasoning
given by Hamilton 1791 in "Report on Manufactures" is that in Europe, there is a
history of policies aiming at increasing innovations (Freeman, 1996). According to
Freeman (ibid.), this created leaders in economic growth and "catching-up" countries.
This competitive environment, spurred the increase in innovations and development
(ibid.). An arising question, is on why under-developed countries have not deve1oped
in the same way. According to the model made (Figure 5) to explain sustainable
product development, there are many factors involved. These factors needs to
somehow correlate and work in the same direction. Going back to the history of
Europe's industrialisation, there was an author who wrote a book titled The National
System of Political Economy (ibid.). This book". ..might just as well have been called
"The National System of Innovation" since it covered many of those topics such as
technology accumulation, transfer of technology, education and training, strategic
industries and trade policies..." (ibid.). This suggests that innovations were made
important for Europe, and that they were given the right support from govemments in
an early stage. According to the model of the main actors (Figure 6) both policies and
education has been identified. This suggests that there has not been any govemmental
institutions handling these matters in some of the developing countries.
In the chapter on indigenous technology, a discussion is given about the importance of
saving the domestic market to favour indigenous technologies. There was also a
suggestion that the G77 should form a collective self-reliance. This was done in 1981
(Blakeney, 1986). The idea of creating a strong domestic market instead of the
creation of a reliance on other countries is not a new idea. This has been previously
suggested by Herman E. Daly (1996) in his book "Beyond Growth". He argues that in
a world of globalisation it is important to have a well functioning domestic market
(ibid.). He describes this as a situation where several dogs have their tails tied together
(ibid.). This represents countries bound to each other in trade-agreements. If the tails
are tied too hard to Olleanother, then the result will be a dogfight. An ideal situation
should be Olle where countries with a strong domestic economic market and
development are loosely connected by trade, but not dependent on another country
(ibid.). This will mean that if a turbulent situation occurs in Ollecountry, this will not
affect the others that are tied to it by trade agreements.

In the model technology has a direct influence on the domestic economical
development. What will then SpliTthis domestic market, and increase the domestic
economic growth? A large homogenous market, a growth of population and the
consequent increase in demand, SpillStechnology. Labour and resources are necessary
components for intensified development (Broadberry, 1997). The fact that maTe
population means maTe consumption is not a solution according to Daly (1996). He
argues that resources should be saved, and that the resource throughput ought to
decreased if there is going to be a chance for any kind of sustainable development
(ibid.). This could be done with redistribution of the wealth of a country. This may
however threaten the richer community of a country, which in tum may create an
unstable political c1imate.
Definitions like north, south, underdeveloped, back-ward economies, rich countries
and roar countries has caused problems among different authors (Esteva, 1996). The
debate is endless. Different perceptions of development has made the actual meaning
of the word loose its significance (ibid.). As discussed in the beginning of this charter
there may be a new paradigm emerging that expresses maTe cancern for people than
for money. Olle key issue to remember however is that it is the abandonment of
poverty of the masses, and the improvement of their living conditions that should be
the aim. This is what Olle must remember when the discussion of development
proceeds.
8.5 EDUCATION - provides the population with innovative abilities, and skills
to handle, manage and maintain technologies in order to improve their living
conditions.
As discussed in the policy charter, education plays a major role in the policy making
process. According to Figure 16, education also has an important role when
developing new products. "University systems plays an important role in the
development of indigenous technology, firstly, by providing trained scientific and
technical manpower and secondly, developing excellence for research in different
scientific disciplines" (Prasad and Gupta, 1989). This education provided by the
formal system will interact with culturai aspects and the persons upbringing. Figure
16 illustrates education as Ollemain influence in what Andreasen and Hein (1987)
refer to as factors in innovative ability. Innovative ability can be explained as a
person's ability to generate new solutions to a problem, or being visionary in seeking
the solution (ibid.). It is not only about having the knowledge to build an actual
product that matters, hut also the ability of using knowledge that has been a heritage
and formal knowledge, mixing them and applying them on new problems.
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The problem of defming the concept sustainable development has caused many
discussions (Lesser et al., 1997). The definition used by the author of this paper is
".. .development that that meets the needs of the present generation without
compromising the ability of future generations to meet their own needs" (WCED,
1987). It is not only the definition that has been discussed, but also the problems of
measuring and setting policies around this concept. Education is said to be Ollemain
indicator when assessing if a country is sustainable or not (Lesser et al., 1997).
Therefor, education also has a major role to play when discussing sustainable product
development.
It is also illustrated in Figure 16, the effects that a policy of country has. The overall
frame that the technological development plan gives will be the freedom to
manoeuvre and ideals, that can be seen as the table in Figure 16. The "table" or policy
will encourage and/or give the right incentives for sustainable product development to
occur. If a country has a clear policy of increasing indigenous technologies by
implementing sustainable product development this will become an ideal, or a
freedom to manoeuvre for people involved in this activity.
Also important for the country is that their population are receptive to technologies
(Jacob, 1996). In order to handle, manage and maintain different technologies, Jacob
(ibid.) argues that the population has to be technologically literate. In the transfer
technology chapter this was Olle of the key factors on why the concept of transferring
technologies does not work properly. However, Olle can also argue that even if there is
a betteT understanding for products developed in the country, there still has to be an
understanding of technologies. Using sustainable product development and creating a
sufficiently good product will not help, if the population is "under-educated". One of
the greatest obstacles towards industrialisation is the lack of education (Hulme and
Turner, 1990). It has to be clarified that it is not only the technological education that
needs to be increased in a country, but it is the overall education system that creates
the overall picture that people lise when they analyse a product. This, they will lise to
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place the product in the right context and understand how it works. A main aim for
government policy".. .may be to encourage the increasing absorptive capacity"
(Carlsson, 1996). This is not astatement arguing for a single policy such as an
increase in education and then expecting problems to solve on its own. Education is
Olleof the larger issues. Figure 6 shows the main actors related, when implementing
sustainable product development.
As mentioned in the beginning of this charter, universities have an important role to
play in the development of indigenous technologies. Universities are a part of the
formal system that provide the people with knowledge (Wennerström Nylund, 1991).
There is also an informal sector, that may have a bigger role to play since this is
connected to everyday life (ibid.). This informal sector can be explained with an
educational system that is not built up according to laws made by the government.
Village schools teaching skills connected to everyday life. Local universities, that
remind of western universities, was recorded in India before the Englishmen started
their education policies (ibid.). Wennerström Nylund (ibid.) also makes an interesting
observation that are of cancern when discussing education for women. It has been
argued before that women hold a key role of passing on indigenous knowledge, and
are therefor also hold a key role when implementing sustainable development. In
India, she nates, that knowledge could be maTeor less a curse (ibid.). Leaming how to
read and write would make women widows, without the support of a husband to
ensure an income for the family (ibid.). Superstition for a western, mind hut reality for
those who believe in it. This was found to be a major obstacle when arguing for
further education. The social context on how to implement an educational system is
therefor of utmost importance, if the educational measures are to be successful.
So far, the importance of education has been stressed in the aspects of policy making
and sustainable product development. Wennerström Nylind (ibid.) argues that the
actors, in the cage of English policies in India, ".. .all of them wanted education to
accomplish "improvement": moral, technical and socio-economic" The main purpose
though, when looking at education in the development process, is that "People need to
acquire knowledge and leam skills in order to escape from poverty"(Hulme and
Turner, 1990). For the country it has the same meaning, educate to be able to keep up
with other countries.
8.6 INDIGENOUS KNOWLEDGE - used in the development process to provide
people with environmentally sound and socially accepted products to enhance
peoples' quality of life.
In this charter indigenous knowledge will be discussed. Flavier et al. (1995)
attempted to define the term indigenous knowledge as, ".. .1ocal knowledge that is
unique to a given culture. It is the information hage for a society which facilitates
communication and decision-making. Indigenous information systems are dynamic,
and are constantly influenced by internai creativity and experimentation as well as by
contact with externai systems" (ibid.). In the mode! of the mall actors (Figure 6)
indigenous knowledge has a strong link to both policy and sustainable product
development. Indigenous knowledge forms the hage on where people can set policies,
and make decisions appropriate to their own country. Davis et al. (1995) argues that

there are no contradictions what so ever between economical development, which is
the aim, and the maintenance of strong cultural traditions and identities. On the
adverse, it can be said that to be economic and environmentally sustainable, people
who set, decide and implement national policies and development plans need to take
inta account values, traditions and cultures.
Indigenous knowledge is separated from what is taught in the educational systems
such as schoois, universities, and research institutes. This is considered as formal
knowledge. This formal knowledge is then blended through the spreading to global
networks consisting of professionals, institutions and specialised publications (Warren
and McKiernan, 1995). Indigenous knowledge is, on the contrary to formal education,
transmitted from generation to generation by the informal education system
(Negussie, 1988). A point has to be raised though about indigenous knowledge and
that is, not all knowledge achieved is ofbeneficial to the people. Therefor, the formal
education has a big role to play when informing the people of the consequences, for
instance the effects that drogs can have on people (ibid.). This could be transmitted
through radio, television, literature or children having an impact on their families on
what they leamed in school (ibid.). Although, these are simple means to inform or
educate people, it is a start.
The indigenous knowledge has its origin in the iterative process where people seek
knowledge through trial and erfor technique. Sarkar et al. (1989) means that "People
desires change. They reject, or choose, or innovate technological forms in keeping
their resources, fett needs, and their capability to controi and manage" Indigenous
knowledge should be separated from gathered scientific knowledge. This scientific
knowledge could then be applicable to other areas that are not necessarily the same
area from where the knowledge Calle from. Olle big difference is that the trial and
erfor method is time consuming in its process, and the solutions are often suited to
solve Olleproblem.
Indigenous knowledge is seen as a key factor in achieving sustainable development.
This is particularly important in the fields of environment and natural management
resources (Davis et al., 1995). However, this does not mean that western science, or
education provided in schools should be disregarded. It has a role to play, but the
choices on how to lise it should go through the filter of indigenous knowledge. People
familiar to the needs of a country should make the decisions on how to lise it. In a
conference in 1995 about traditional knowledge and sustainable development hosted
by The International Bank for Reconstruction and Development, invited participants
from developing countries acknowledged western science as a tool to solve the
problems they are faced with today (ibid.). On the other hand, the matter of western
science and the influence it has is a dubious issue. Hess (1997) argues on the other
hand that, "... social anthropologists fears that they have been used in a development
process as handmaidens for the engineering change process via the culturai
manipulation of the targets of development and without the consideration for the best
of the people". There might be a connection to the discussion in the policy chapter
about the dual society. Who are will benefit from the lise of indigenous knowledge,
the elite or the masses? The focus should not be lost, and that to fulfil the basic needs
of people and improve their living conditions.

The questions now raised is how can indigenous knowledge be identified and preserved to ensure its usage in a development process. Women are identified as key
transmitters of traditional knowledge and values (Davis et al., 1995). They should
therefor have a strong position in the development process of a country.
Another institution that has this role is local museums (Kasten, 1998). Knowledge in a
museum differs from what the formal educational systems provides. Here the young
people of a country can get knowledge which allows them to bring on their cultural
heritage and indigenous knowledge (ibid.).
The indigenous knowledge must be considered as a benefit for a country, a stabilising
factor (Negussie, 1988). There is a lot of wisdom that could be used in the
development process. If this wisdom, or knowledge, is neglected this will undermine
the development process (ibid.). Olle must remember that a society is built upon
traditions and knowledge. If these are not considered, the foundation of what the
country is built upon will tremble and loose it meaning due to the fear of modem
development (ibid.). The development process will slow down. On the other hand if
traditions are reinforced and utilised, the development process will flin more smoothly
(ibid.). A strong argument for sustainable product development is that the concept
recognises the importance of indigenous knowledge. Further on, the strong
implication that products should fit in a social context is beneficiai to the concept. It
could offer a bridge to development by using local knowledge, and thereby improve
peoples living conditions.
9. DISCUSSION
When I started to write this thesis it was my intention to facils on energy issues. The
need for energy would serve as an example when explaining how sustainable product
development could be used as a powerful development tool. This changed after a
while, when it became more c1earthat societal institutions were of more importance
when implementing sustainable product development. In fact it tumed out to be not
the concept in itself that is so much of importance. Instead, it was two other actors,
policies and education.
Product development and the lise of technologies for development are c1early
powerful tools when making development plans for a country. The drawback, as
c1early visible in already developed countries, is that development has increased
pollution, and the lise of non-renewable resources. There is an increasing awareness of
what affects industries have on nature. It is my belief that sustainable product
development has a lot to offer in the field of development. However, the research of
this paper has shown that the implementation and success of sustainable product
development very much depends on other factors. As main actors policy, indigenous
technology, domestic economical development, education and indigenous knowledge
has been identified. My belief is that, when analysing the model of the main actors,
there ought to be another arrow. This is a connection which has tumed out to be the
most important. The arrow is from policy to education (Figure 18). This, I believe is
the most important factor if there is going to be any success with sustainable product

development. Education forms the hage from where technology can be created,
accepted, maintained and further developed. It is also the carrier for culture heritage
and indigenous knowledge, two important components is the concept of sustainable
product development. This means that the other loops in the diagram are relying on
the policy - indigenous knowledge - education loop. If this does not exist, or work, the
implementation of the concept sustainable product development will be hindered.
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Fig. 18 Education and policy as the most important actors when implementing sustainable
product development. The loop policy-education is the most important since the
other loops in the system depends on ii.

The tool to increase the education of a country is very much up to the policy makers
of the country. These policies should not only increase the education of the people hut
also inc1ude a vision of what I believe is most important, a path to a sustainable
society. A society where the human affect on the environment could be minimised.
When analysing sustainable product development (SPD) from a bigger perspective,
there may be a possibility that SPD in the end spurs technology development. This
may then lead the development in a direction of greater consumption behaviours. I
believe that there could be a path towards that direction, because when discussing the
possibilities of SPD, it is easy to hold tightly to the present tense. The development I
refer to may occur after hundreds of years. If this vision should occur, then the
emphasis on sustainability in product development, may decrease the affects from the
resources and energy used.
10. CONCLUSION
Sustainable product development (SPD) is related to other issues of importance when
the concept is implemented. The most important actors are policies and education.
Without these, the implementation of SPD will be difficult. Policies must have c1ear
visions and goais, both for SPD and for education. The system with policies aiming at
increasing the education level is most important for the implementation of SPD. This
will provide the population with the knowledge on how to develop and accept
technologies.
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ENVIRONEMNTAL EFFECTS

APPENDIX 1

The Environmental Casual Loop Diagram
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Fig 5 The Environmental Casual Loop Diagram

The starting point is in an increase in the need for energy. This is triggered, since the
energy consumption in developing countries will increase in the future due to the
increase in population (Kiessling, 1996). It causes an increase in the need to supply
energy, policies made by government, need oftechnology and indigenous technology.
An increase in indigenous technology will mean, an increase in the lise of gun energy.
More lise of gun energy will decrease the lise of fossil fuel and other energy sources.
This will have two effects: The first is that pollution will decrease, leading to betteT
health within the population which leads to less diseases and deaths. This in tum will
lead to an increase in domestic economical development, social development and an
increase in population. The three latter have the effect of causing an increase in the
need of energy.
The second effect from a decrease in the lise of fossil and other energy sources, is that
environmental degradation will decrease and this will have a positive affect on the
domestic economic development. If the domestic economical development increases
then this will have a positive effect on social development, which will affect the need
for energy with an increase.
The worlds population is increasing and puts pressure on the need for energy. The
increase in population is mainly taking place in developing countries where also the
scarcity of c1ean energy is. It is said that over two billion people still depend on
traditional fuels for cooking. (UNDP, 1997) This is mainly biomass which, when
used, creates a not healthy indoor environment. This in tum have great negative
effects on the people who lives in this environment, especially women and children.

