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TIIVISTELMA

Opinnaytetyon tarkoituksena on tarkastella kesté&edmtyksen ulottuvuuksia
yleisesti, seka erilaisten energiantuotantotapkgmtavyytta erityisesti Namibian
kannalta.

Kestavasta kehityksesta on puhuttu jo vuosikymmaenjildyisin enemman kuin
koskaan. Mutta vaikka suurin osa tutkijoista, pijeta ja kansalaisista jo tietaa
maailman resurssien rajallisuudesta ja vaikkapastonmuutoksen
haittavaikutuksista, niin kestavyys ei edelleenkéi&nvallitsevaa todellisuutta.
Kasitteen selventdminen saattaa auttaa ymmartaasi@iden tarkeysjarjestysta,
jolloin ensisijaisesti tarvittavien toimenpiteidealinta olisi helpompaa.
Elam&mme on riippuvainen maapallon resursseistn) pime kadessa kyseessa
on oman lajimme tulevaisuus. Talousasiat ovat [titj@taneet varjoonsa
kestavan kehityksen sosiaaliset ja ymparistoulotiaet, vaikka kestavyyden
kannalta olisi oleellisen tarkeaa pystya nakemaajeimmalti kuinka kaikki
vaikuttaa kaikkeen.

Erityisesti fossiilisiin polttoaineisiin perustuvaaergiantuotantoa pidetaan
yleisesti yhtena ilmastonmuutokseen eniten vaikigta tekijoistd. Monissa
kehittyvissd maissa energiantuotannon infrastrukduakennetaan parhaillaan, ja
nyt tehtavat paatokset vaikuttavat vuosikymmenigiih@n. Lannessa etsitaan
jatkuvasti puhtaampia energiamuotoja tyydyttaméaisvavaa kysyntad, mutta
globaalisti olisi vahintaan yhta tarkeéaa rohkamigs kehittyvia maita
panostamaan kestavaan energiantuotantoon. Nanalpagéssa energiasta
tuotetaan vesivoimalla, ja aurinkovoima olisi luotimen ja kestava
tulevaisuuden valinta, koska olosuhteet ovat siligéin suotuisat. Namibia

kotimaisena vaihtoehtona.

Nykyiset ymparisto- ja sosiaaliset ongelmat ovaimidiankalia ratkaista. Ihminen
on kuitenkin jo kavellyt kuussa, joten suuretkirgelmat pystytaan varmasti
ratkaisemaan, mikali yhteista tahtoa vain [6ytygskvan kehityksen
periaatteiden saattaminen kaytantdon auttaisi kumisa kohti parempaa
tulevaisuutta. Taman tavoitteen saavuttamiseeitaarvmeita kaikkia.

Avainsanat: Kestava kehitys, energiantuotanto,utuga energia,
ymparistévaikutukset, kehittyvat maat, Namibia.
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ABSTRACT

The aim of this study was to examine the concepgusfainable development in
general and in connection with energy productiothmes especially in Namibia.

The benefits and obstacles of sustainable develophaye been discussed for
several decades, currently more than ever. Bubadh the majority of scientists,
decision-makers and the general public recogniedirhits of the global
resources and the need to take action in envirotahproblems like climate
change mitigation, in many respects the holistigragch to more sustainable
ways is still not the reality. Clarifying the comtef sustainable development
may help in focusing on the essentials, so thatoutd finally start to take
determined steps towards better ways for the futbue lives depend on the
natural resources of this planet, so ultimatelydeeisions we make today have an
impact on the future of our own species. Economasgkcts have overshadowed
many of the environmental and social dimensiorsustainability, but it is
important to realize how all these are eventuadiynected.

Energy production is considered as one of the negotributors to climate
change, especially when it comes to fossile fudbmy less developed countries
are currently building their energy infrastructuaed decisions made today affect
decades ahead. The wealthy world is constantlyitgofor cleaner technologies

in order to meet the needs of growing consumptonglobally it is at least as
important to encourage the developing nations tdsvére same direction. In
Namibia, the production of hydropower is curremtgminant, and, due to local
conditions, solar power would be the obvious arslanable choice for the

future. The current focus, however, is in nucleanver because it is considered as
a clean and domestic option.

The environmental and social problems we face t@dayarious and often
difficult to solve. But man has conquered the mabieady, so we are definitely
capable of solving these problems as well, if wa fund a common will to do so.
Applying sustainable development will be a powettdl towards a better future.
The change for the better requires conciousnesgantidipation from all of us.

Key words: Sustainable development, energy prodactenewable energy,
environmental impacts, less developed countriesibia.
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1 INTRODUCTION

Having been interested in environmental issuealout 20 years, enthusiastic
attitude has turned into realistic idealism. Durihgse recent engineering studies,
| found my special interests on the wide field nfieonmental issues to be

holistic sustainability and the future of energgqluiction. As | got a chance to
spend three months as an exchange student in Nacubing autumn 2010, it

was clear that this experience would become antirapbpart of my thesis.

In many less developed countries (LDCs) buildinglera infrastructure and
making large scale decisions about energy produtias only recently begun.
Progress is fast and the decisions made todayt aléeades ahead, not just locally
but globally as well. Various environmental probgare constantly increasing, or
at least finally gaining more attention, all oviee wworld. As we in the wealthy
world are currently searching for sophisticated svagd technical solutions to
deal with the problems, it would be essential tocemage the currently
developing nations towards sustainability from Iteginning as well.

International co-operation in development aid cdadca powerful tool towards
this goal, assuming that we are willing to take@iatcount the special features

and needs of all variable LDCs, and to take adide by side with the locals.

The aim of this study is to examine the conceustainable development, and
different energy production methods from the glchadtainability point of view.
The topic itself is very large and complicatedits®thesis is focused on the
basics, yet with a holistic approach. The termaddeons and costs of
sustainability as well as development, togethersaphrated, are widely
discussed in many different contexts today. But loften do we actually stop to
think what these issues are all about? In this saswinability is considered as
global, and development mainly as local. Everyboegds energy, but on a global
scale production methods and amounts matter ahetfocus in this case is
especially on the conditions of LDCs and the dédferes between Europe and the
Sub-Saharan Africa. The point of view aims to beremmentally considerate

and human, and | wish to rationalize that as thargsconnected on a global scale,

and the only reasonable way of development anywikdmevards sustainability.



2 THE CONCEPT OF SUSTAINABILITY

2.1 History in a nutshell

Largely spread and measurable damage started oonleeasible in people’s own
environments in various connections before anyiaffidiscussion about
sustainability took place. When common citizensasat changes for worse
considering their local surroundings, some of tlggworried and started to
protest against it. In general, small groups ofgbeoeacting were the beginning
of environmental activism, as we know it todaythis chapter we take a bit
closer look to the reasons why sustainability ragdn into common knowledge
after the early 1990's.

2.1.1 Background

Before we knew anything about sustainability as referred to today, the first
international and influential community of enviroanmally aware scientists and
intellectuals called The Club of Rome publishedlibek “Limits to Growth” in
1972. This was one of the most important corneeson understanding that our
planet with all its resources, on which our livepend, is finite. Back then the
basic message for that we cannot use more tharaveeviias as simple as shown
in Figure 1. It presents with simplified curves hoanstant growth of economy
and population will eventually lead to the collajp$earrying capacity of the
Earth. According to The Club of Rome this wouldtaeiy become reality sooner
or later, unless overconsumption of limited researand technical progress

without environmental consideration would be digemaged in the near future.
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Figure 1: The problem according to The Club of Rdr@@é2. [Referred
27.2.2011]. Available atittp://limitstogrowth.net/index.htm

2.1.2 DDT, acid rains and ozone layer

As the first large scale environmental problems tlkchlorodiphenyl-
trichloroethane (DDT) in the 1960’s, acid rainghe 1970’s and ozone layer
problem in the 1980’s gained general knowledges\va term for trying to

improve things was needed.

DDT was, and is, an effective pesticide that was/hg used all over the world in
the middle of the ZBcentury, until it was proved to be very durable in
ecosystems and accumulating in the food chain.efsre difficulties were

noticed with carnivore birds’ reproduction, reséan@s started quickly and it was
found out that this man-made chemical was mainllame. Currently DDT
manufacturing and usage is illegal in more thac@ntries, in Finland since
1976 (Suomen ymparistokeskus 2009). Neverthelesaany LDC's it is still
commonly used, either in agriculture or preventimglaria-spreading insects, due
to its cost effectiveness. This is not punishedigs or considered illegal by the



international community, since the local advantaayesestimated to exceed
disadvantages (KEPA 2007).

Large areas of coniferous tree forests in Europe westroyed because of the
rapidly increased and unfiltered industrial emissiaround the continent. As
alkalinity dropped in soil and rainwater, the cetesince of symbiotic microbe and
fungus populations changed drastically. In WesEarrope, the damages peaked
at the industrial area Ruhr in Germany, whereaabdts literally died standing up.
As this was proven to originate mainly from therhful levels of sulphur dioxide
and nitrogen oxide in the rainwater, rapid suprianal actions were taken for the
first time in environmental issues to prevent fartdamage. (Hakala & Valimaki
2003, 70-71 & 82.) Despite all the actions takéme, dituation was not over
instantly. The map in Figure 2 indicates the estaaisk of acid rain in the year
1993, in the areas where environmental factorkigirespect were regularly and

reliably monitored.
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Figure 2: Acid rain potential in Europe in the y@803. Rekacewicz, P.
UNEP/GRID-Arendal [Referred 16.3.2011]. Availabte a

http://maps.grida.no/go/graphic/acid_rain_in_europe




A very thin and delicate ozone layer surroundirgyBEarth in the upper
athmosphere protects all life from the harmful U\rd8liation. It is essential up in
the stratosphere, and already in 1970’s it wastedithat man-made chemicals
contribute to ozone layer depletion. This did n@ingnuch immediate attention,
but as more evidence was gathered and the sergsishéhe health risks was
understood, the Montreal Protocol treaty was intoedl in 1987 to restrict the
usage of harmful chemicals, especially CFC compsufitbkala & Valimaki
2003, 113-117 & 124.) Even though reaction wasdast effective, and 196
countries worldwide ratified the treaty eventuathg chemical compounds that
cause ozone depletion take decades to move up girdtosphere. In addition,
they are very long-lasting as they get there, soastimated that without further
drawbacks the ozone layer could recover arounge¢be 2050 (Wikipedia
2011d). So, the situation is not over in this resgéher. In the Finnish National
Broadcasting Company (YLE) news there was a spanm@buncement about
unusually high ultraviolet radiation level in tharly spring of 2011. Due to
exceptionally 35 % thinner ozone layer than nornn&lV was as plenty in March
as normally during the late spring in May. Peoprewrecommended to wear
sunglasses and avoid looking directly at the sv¥ibhE(2011.)

2.1.3 Brundtland Commission and Rio de Janeiro Conference

Officially sustainable development was first intueéd by the UN World
Commission on Environment and Development (Brundtl@ommission) in
1987, in the report “Our Common Future”. The terstainability was defined as
“development which meets the needs of current geiogis without
compromising the ability of future generations teatntheir own needs". The
former prime minister of Norway, Gro Harlem Brumitd, chaired the
Commission with a passion, and the time was righaffresh and somewhat
different approach. Thus, the new term gained eaggience, as well as wider
political and general knowledge, at the United bladi Conference on
Environment and Development in Rio de Janeiro @219UNECE 2004-2005.)



Included in the Brundtland Commission report, thecsal Local Agenda 21
encouraged municipalities everywhere to take lacdbns. This was sort of
revolutionary thinking as it handed over respotisybirom top to bottom, and
actually encouraged grass root actions to be tadkewever, the sceptic debate
about the concept of sustainable development wag as well. Some
environmentally focused interest groups thought ttia official approach would
become some kind of smokescreen to encourage lsd gaéen washed business
instead of taking real actions. And the economydaltused corporations and
other stakeholders required more emphasis on theoedcal and social aspects
of sustainability, because environmental protectias considered to be too
expensive and unprofitable. (UNECE 2004-2005.)

2.2 Where do we stand now

The issues under the concept of sustainabilityramemerable, but there are some
very important characteristics that clearly staatlio global debate today. Here
we take a short but a little bit closer look atrfofithese essential topics: climate
change, peaking nonrenewable resources, chemittafiznd diminishing

biodiversity.

2.2.1 Climate change is the major concern

According to current understanding, energy prodauncis one of the most
significant issues that contribute to global climehange. And climate change
mitigation is certainly the globally most discusswironmental topic at the
moment. Discussion started already in the 197Qisjtlalid not gain normative
status until during the past decade. Water vapotird strongest single substance
that keeps our planet warm and cosy, but the cudisoussion about accelerating
climate change (earlier called also as global waghgoes on around two main
iIssues originating from human activities: the reteaf large quantities of
anciently restored underground carbon dioxide {3rages back to the

atmospherical circulation, and current agricultunaindustrial emissions that add



substances like methane (WHCFC —compounds and dinitrogen oxide@)l

into the delicate gaseous mixture that surround®#rth. The problem is further
increased by other changes in the carbon storagersysuch as rapid
deforestation and rising temperature in the surfagers of the oceans. During the
past 200 years of human progress the concentrattiG®, in the atmosphere has
risen from 280 ppm to 370 ppm, that is more tharitfe past 420,000 years.
(Hakala & Valimaki 2003, 89-93.)

As the climate change research has proceededathenajority of scientist
currently approve the human impact, but thereilissssmall but loud minority of
so called climate sceptics who deny any of theca$foriginating from human
actions. Of course the climate changes all the,tbunenatural variation is so slow
that species and biosystems usually have timedptdd it. But now some of the
most recent reports from the Intergovernmental Pain€limate Change (IPCC)
even claim that climate change is proceeding fakter what was estimated in the
worst scenarios only 10 years ago (IPCC 2007)olild/be high time to pay less
attention to arguing who is right or wrong, andtart concrete actions to prevent
the changes from turning uncontrollable.

2.2.2 Peak oil and other peaks

Peak oil is another term that has not been takeousty until recently. It

describes the moment when global oil producticat iss largest while still very
profitable. After peaking oil production is estiradtto become more expensive as
it becomes more difficult. International Energy Agg (IEA) recognized its
existence for the first time in their World Ener@utlook report 2010, and at the
same time estimated that the current world oil potidn has peaked already
around 2006 (Energy Bulletin 2010).



World oil production by type in the New Policies Scenario
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Figure 3: IEA New Policies Scenario 2010. [Refert&db.2011]. Available at:
http://www.energybulletin.net/stories/2010-11-14&fmcknowledges-peak-oil

Another remarkable detail in the Figure 3 is tli&A lexpects new crude oil fields
to be found or developed to the extent that the twtude oil production will not
decrease at all during the next 25 years. As wevkmmw dependent our societies
are on oil and how eagerly the modern world hascked for it during the past 70
years, this part of the scenario could also bepn¢ted as wishful thinking. And
even if new oil sources would be found in suchéaggantities, what happens
after those new sources are used up in anotheeai®%¥ Anyway, peak oil is not
about the world running out of oil completely. Wiaatters more is the concept
of Energy Return on Energy Investment (EROEI),aa.the net energy that is
gained by producing one barrel of oil. It is estietathat in the 1930’s the gain
was very close to 100 %, but in 2000 it had droppetl %. Unless significant
improvements in production methods occur, it isihiginlikely that this
percentage will rise up again, because the easiigssible sources have been
utilised already. (Vadén 2011.)

Oil is probably currently the most acute, but bymmeans the only resource
peaking in the relatively near future. Betweenybars 1950-2000 the total
consumption of copper, led, zink, tin and nickereased from 6.5 million tonnes
a year close to 28 million tonnes. Phosphorusyitiaé nutritient for modern



agricultural industry, is about to peak in the negumre. Calculations are made to
estimate will there be enough uranium for anotlr ar 200 years of nuclear
power production. Even if many resources are aililable for hundreds of
years, the richest and easiest sources will soarséeé up if the consumption
keeps on growing exponentially. Again and againndyet peak means more
expensive commodities and more waste from the @temiu With valuable
metals the economical advantages of recycling leeady visible, but in order to
reach for global ecological sustainability we nézfbcus on recycling as much
as possible of all the precious non-renewable resesu(Meadows et al. 2005,
126-138.)

2.2.3 Chemicalization and diminishing biodiversity

One of the most acute matters of concern is ragidbanding chemicalization.
Some 30-40 years ago certain industrial chemicale virst noticed and later
proven to be toxic for animals, as for example ipetts accumulated in the food
chain and harmed reproduction processes. Todag #rerwell over 100,000
commercial chemicals on the worldwide market, dode&in Finland over 30,000
manufactured or imported products include substatic are proven to be
harmful or dangerous to human health or environrfiBUKES 2011). In addition
to these straight out dangerous chemicals we als@enk and breathe dozens of
different chemicals every day, either willinglyiaroluntarily. In Finland, as in
the whole European Union (EU), the world’s strittdsemical regulation called
REACH entered into force in 2007. Its aim is to nowe the safety of using
chemicals, but also to enhance competitevenesedaropean chemical
industry. (European Commission 2011.) In this resfiee public generally trusts
the authorities to keep us safe. But there aresaigies about many allowed
chemicals that are suspected to contribute tosties from allergies to mutations
and cancer, and as these have come to generaldohgsvpeople start to wonder.
The fact is that even if the allowed small amouwftspecific substances are tested
and proven harmless, we use and consume so mdesedif chemicals, that
finding out all the possible multiplicative effeasconsequences of long-term

exposure is impossible. That is why some people laken initiative and in order



10

to be on the safe side avoid buying and consumiodyets that include additive
substances like flavourants, preservatives, fragsnGMOs or nanoparticles. For
example consumption of organic food is increasitgpeding to European
Comission (EC 2011).

Diminishing biodiversity does not sound like a vagute problem to a common
urban citizen. Species have emerged and faded asviong as the biosphere has
evolved, but also extinctions are estimated to lzeelerated due to changes in
habitats, ecosystems, feeding possibilities orafénAll the creatures do not
seem to be that important at first, but if we jinshk about the bacteria and
fungus that take care of all the biowaste in theldydhe point of view might be
changed. We still do not know very much abouttal various symbiotic or co-
operative species that affect our lives, and thealtan it really difficult to estimate
the damage that mass extinction of any specificispenight cause. Just as an
example, in 2006 millions of beehives were suddeeistroyed across 35 states of
America, and as these were used to pollinate therercial farmings, local
economical losses were remarkable. As the scienitieked for the reason to this
strance incident, they came across to the fact/ihéb of the global food
production is pollinated by honey bees. They alouated that without these
insects mankind would have 4 years to survive. hiNwe bees, no more
pollination, no more plants, no more animals, noemoan.” (Guardian 2007.)
This is a bit exaggerated of course, because timkindhtends to be exceptionally
inventive when in trouble. But the main point ofhesng heterotrophics makes us
completely dependent on the nature and the autatrggants that originally

provide us with all the nutritients we need.

2.3 Why changes are needed

However trendy or commonly accepted the conceptisfainability is, it is still
not largely in action. Institutions and governmemitsd sustainability through
research and technical development, negotiate aoouton rules, and publish
worldwide agreements and recommendations. Big carapgroduce

environmental reports, adopt affiliate programnsstandarded sustainability or
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focus their commercials on “greener future”. Evieough we already have
alternative technologies, capabilities to inveminthfurther and all the best
intentions to do so, it seems like the whole wasldtuck into comprehensive
changes being too expensive. Financial researchness in the world may be
plentier than ever, but at the same time thosalaceaccumulating in the hands of
worldwide corporations. This brings an unbearalilmima to the scientific
research that should be independent and basedeonsoprce sharing and
wanting to boost the general knowledge insteadaimizing the profits.
Business certainly needs to be profitable, otherwisthing in the financial world
moves forward. But should there also be some kindaral limits between
profitability and greediness? Social or ecologmadtainability has been the
driving force for many currently influential NGOg#&e The Red Cross, The
World Wildlife Fund or Greenpeace. This kind of woteer-based action should
not be entirely separated from the normative bissipgincipals if we want

comprehensive sustainability to take the leading iroall development.
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3 THE CONCEPT OF DEVELOPMENT
3.1 History in a nutshell

In general the base and first step for all develepnns that the conditions on
planet Earth were converted suitable for humanispelturing millions and
millions of years of evolution (Hakala & Valimakd@3, 19-20). Was then the
beginning of human development the capability t® fire or the invention of
wheel? In this case we do not need to go backanasince there was a lot of
natural development going on among all human conitresreverywhere before

we even knew anything about each other.

Modern development boosted when industrial revotusitarted in Western
Europe during the 8and 19 centuries (Wikipedia 2011c). As it proceeded
rapidly we started to look around for more resosifoe further development. The
colonialization of Africa took place mainly in tH8™ and 28' century, and
Europe soon became aware of the so called printilewek cultures in the vast
continent. However, development is originally afpumdly western phenomenon
that is still defined mostly by economical growtiidaechnical achievements.
Western societies were defined as developed artdstimated by ourselves, and
consequently all the other societies despite spcial skills, capabilities, unique
cultures or other features were something else.cbheept “underdeveloped”
was introduced in the 1940’s, because for us tddwveloped it was essential to
have less developed countries to be compared With common understanding
then was that this was a natural state, and teatrity way out of
underdevelopment was to improve material and teahmiell-being. (Wilska et
al. 2004, 15-16.)
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3.2 Where do we stand now

One definition for development is “act of improvibg expanding or enlarging or
refining” (Hyperdictionary 2010a). This definitehplds true in Europe, but is a
very limited point of view considering the curreatlity in the LDCs. The level
of general knowledge differs quite a bit in Eur@mel Africa, and the wealthy
world has adopted a somewhat patronizing attitukiéevgepreading our better
ways all over the world. Today most of the offidiatiervention comes to LDCs
from the outside as financial development aid figowernments, other
institutions or Non-Governmental Organizations (NSa@\long the way lots of
positive impacts have been received by helpingtiee. But giving institutional
money for development purposes may also be setne &asy way to clear our
bad conscience rather than an efficient tool tp ki@ less fortunate nations to
proceed. In addition to this, direct financial aidy also turn to contribute to
severe corruption problems in many LDCs. Also,dliferent aspects of global
sustainability has only started to be openly disedsso it is not all that sure if we
are the wisest in deciding how things should besdafter all.

3.2.1 Development can be positive or negative

Development is usually considered as somethingipesit has to do with
technical and other improvements that make pedples easier and more
comfortable. However, the concept is not alwayy wdear. There are lots of
different theories and studies trying to open thiecept of development, but these
mostly focus on pretty limited economical or tedahissues. It is not easy to see
the big picture with all the cultural, social and/@onmental extensions of
sustainability.

In a book teaching us basics of developing coustk®ponen and coworkers
define development as a combination of two diffeegproaches: the contents, as
what can and should be considered as developnmehtha function, as how
development is implemented. Development can be aigleer as the goal that
needs to be reached, or as the means enablingnbpsbgress. In their case the

concept of development consists of three partsne@fideal to reach, empirical
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historical frame and deliberate intervention. Bagedhese extentions the modern
idea of development promises that the ideal wiltdeched by rationally planned
and well-established intervention. (Koponen eR@D7, 50-59.) This to genuinely
happen would require sincere will to make thinggdsenot just to secure western
worlds trade interests in the less developed gdheoworld. Inadequate
knowledge of culture and history of the target doppmay at its worse lead to
wrong definition of the local ideal, which leadsitadequate or irrational project

planning. That is how the best intentions may &lso to something negative.

According to Allen & Thomas, Chambers (1997) hafsngel development simply
as a “good change”, but modern development is enmmare complicated
phenomenon. When development is used as a synarypndgress it often
includes previous traditional ways of life fadingay, because those are generally
considered as less developed. So as a cost offgoedciety at large, like more
wealth and better health care, we also get dravgbackndividual level, such as
rapid change of established living patterns oraaiclusion of those who are not
able or willing to keep up with the changes. (Al&Mhomas 2000, 23-24.) This
means that modern development may also be somdttanhgivides countries and
people instead of bringing us together reachingfercommon goal of a better

life for everybody.

3.2.2 Measuring development

Modern idea of development tends to traditionatigu's on an average national
standard of living based on gross domestic proflBbtP), technical achievements
and international trade key figures within differeations. GDP is widely used as
an accepted tool to compare a degree of developimginin many cases it is not
the best way to estimate social well-being, genespbiness, or even economical
status of the majority inside a country. Measuremnséandards of development
could certainly use a face-lift, and as this hasag to wider awareness, for
example United Nations has introduced a concepiuoian Development Index
(HDI). It takes into account also two importantttas outside economy: life

expectancy and schooling rates (UN 2010). At ldastis a small step to the right
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direction. It is high time to realise that econoahivealth alone does not make us
developed, civilized or happy.

As development is expected to lead to bettertlifere have also been many
attempts to go further in measuring general welldpéhan what HDI is able to
determine. Of course it will never be possible ®asure abstract and subjective
thing like happiness with scientific accuracy, these studies are important in
order to find out what makes people content witkirthives in different cultural
environments. The concept of Gross National Hagsit€NH) is probably the
best known of these happiness indexes, since iiM@gluced already in the
1970’s (Wikipedia 2011e). The latest update fordattempt to define average
well-being within a nation by GNH is based on tlerts in Table 1.

Table 1: A second-generation GNH concept accorttinged Jones (2006).

Measure of wellness Indicated via survey and/or statistical
measurement of
Economic consumer debt, average income and income
distribution
Environmental pollution, noise and traffic
Physical severe illnesses
Mental usage of antidepressants and rise or decline of
psychotherapy patients
Workolace unemployment, job change and workplace
P complaints and lawsuits
Social discrimination, safety, divorce rates, crime rates
etc.
Political quality of local democracy, individual freedom
and foreign conflicts

Source: Wikipedia 2011e
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Another rather commonly known indicator of widervd®pment is Genuine
Progress Indicator (GPI), introduced in the 1990'& based on quality of life
aspects, environmental damage levels and conseggiehansustainable
lifestyles, and mostly used within research ancettgament. GPI was counted for
the first time for Finland in 2008, for the timafne beginning from the 1970’s. It
showed that our GPI was growing until 1989, andduwastantly decreased since
then. The results showed significant differencasgared to our development
defined by GDP, and the main reasons for this wstienated to be increased
differences in income distribution and environméntacerns. (Tilastokeskus
2008.)

None of the numerous well-being or happiness insi&iae any official status in
measuring development so far, and the debate @boct and essential

indicators continues.

3.2.3 Ethics of development

Socially development is a complicated thing. Expagdrade makes huge
changes in developing societies as it has impactmployment, general access
to goods and regional integration, just to mentidaw (Laitinen 2010).

However, these impacts are not always just posikee example finding a decent
and fairly well paid job may be a blessing for theky ones in Africa, and why
not in modern recessive Europe as well. But omthele in many LDCs
unemployment rates are so high, that no trade sixtercould fix it even if proper
education was available to everybody. Increasiffgr@inces in income and living
standard lead to social insecurity and crime, wiscserious drawback to
general social development. In Namibia the biggeske partner is South Africa
(SA). Since independent 20 years ago many SA stams have landed in
Windhoek to offer everything imaginable, mostly gwoed in or at least imported
via SA. When | was talking about surprisingly chiauggprices with my local
landlady, she told me that the great majority aide have their payday in the
end of the month. Then they are able to go todheyf stores for more than just
the every day maize meal. Suddenly, but very retyilas | was to notice during

the next months, prices go up even some 15-30 % few days. Is this ethical?
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First, of course, we should reach a common undweistg of what ethics means
in terms of development, and how it should be inmaeted. As opinions differ a
lot, it is not easy to find a common goal to wook. fFor example in education,
some think everybody should have exactly the sgoperdunities, and some
would put emphasis on preferring just the moshtaie, however that is
measured. Or concerning employment; is it bettéwitd a factory that provides
wealth for some villagers, or should the communrgigeive common resources so
that everybody could have a bit higher standaild/wig by working together?
Libertalists see taxation that is used to fund tguaent aid among lots of other
things, as unfair interfering with ones personaéttom. So in their opinion
inequalities caused by circumstances should nobhbected, as this would
logically lead to a slippery slope, like to an “gjaition to give one eye to a blind
man”. It is also common, that people who have ligédheir lives oppressed, are
not able to hope for more or use all the resoutttasmight be available. Well-
being is not something that can be measured qatwgly or precisely, so one of
the big questions is also who knows better. Mayltsiders should not interfere
at all if help is not wanted, even though helpendelf would think it is
desperately needed. (Gylling 2004, 107-111.)

3.3 Why changes are needed

Many different actors and aims promote large variétdevelopment projects
concerning LDCs. These do not always co-operatgwell, and in many cases

valuable resources could be used more efficiently.

3.3.1 Different actors seldom co-operate

The official ways of the public sector are mostiydr multilateral
intergovernmental co-operation between countrieg,paograms or campaigns
carried out by global non-profit organizations lid&l. Additionally there is a
private sector that makes business out of developraad a civil sector that

includes all kinds of NGOs and also smaller loaaivést groups formed by
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ordinary citizens. There may be situations whefetght operators run separate
projects in the same place aiming to the same Ydlakther this originates from
genuine lack of communication or disagreements talvbo is the most
competent to be in charge, it results to the firdrand human recources being
wasted. Donors, being as variable as actors, pedwie financial support that
makes development aid possible. Governments iwéadthy world finance the
public sector, but this is usually a more or legsrationally agreed must instead
of genuine willing to help. As UN recommends 0, 6#&DP to be used in
development aid, in Finland the figure was only0% in 2009, but still
increased significantly from the 0,44 % in 2008 E@IN 2010). The absolute
sums on public sector are large, but not alwayg g#iciently used. Heavy
bureaucracy, typical in both western institutiond administrations in developing
countries, costs a lot. And sometimes the “free @gdmay even contribute to

corruption problem within receiving authorities.

3.3.2 Learning from failures is essential

While exchanging in Namibia last autumn, | got itn@ression that private and
civil sector have a wider effect with less moneyagtually making common
people’s lives better. It is easier to point o thal needs in a smaller scale, and
working together for a common goal empowers lotatsontribute to making the
change and taking initiative in their own hands.i/public intergovernmental
development aid is usually paid by official agreetsdrom top to bottom, private
and civil sector are able to focus on local andpeal level, considering
circumstances and cultural features while tryingdlve problems. However,
meaning well is not enough. Even with NGOs acti@aken are not always free of

failures, as Wanjiku wa Ngugi points out in an gssaout experiences in Kenya.

When | was growing up in the seventies, Kenya was more
promising economic path, journey than the Kenytoday. The
emphasis for development then was that since gmerhwas
failing, international NGOs could help propel theuntry
towards development. So there were donor drivefept® with
their own management structures outside governmiEmére
was a lot of emphasis placed on rural developmemmember
seeing NGOs (they were the ones with the big ¢ave)ved in
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many donor funded rural projects such as diggingwails.
There was one particular well that was dug near rgheve
lived, but about a month after, a small part fdfi ar broke and
because the local shops didn't store any sparespdhat was
the end of the project. | didn’t think about itthe time, but in
retrospect now, It was foolhardy to build a well aglk spare
parts were not locally available, and since the NG@d
““completed™ its project, there was no going baxkfollow-up,
nothing. Till today whenever 1 visit Kenya, thatnddy
abandoned well is a reminder of development aicegerong. It
was a sheer waste of time, and morfex. Ngugi 2010.)

The main point should be in working equally togettie a long-term basis
towards social and cultural development as wefiragressing economical and
technical improvements. Giving ready-made optiopsschot necessarily work
well in all the different places, and also the sbmes rather humiliating roles of
donor and recipient should be forgotten. All theoexare needed to make things
happen, so maybe there could be a chance to leameach other instead of

plain and sometimes faux giving and receiving.
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4 CASE STUDY: ENERGY PRODUCTION IN NAMIBIA

4.1 About energy

All life on Earth is based on sufficient energydahe basic energy source that
has enabled both millions of years of evolution past centuries of modern

development is the Sun.

4.1.1 Basics in a nutshell

Autotrophic plants turn solar energy useful forasiong all the other
heterotrophic species, in photosynthesis. Withioatenergy based on this process
we would not exist. (Hakala & Valimaki 2003, 94 &@) During the era of
modern technical and industrial progress man hakerauntless inventions that
make our lives easier and more comfortable. Thitkgssteam engines, paper
mills, pharmaceutical industry, shopping mallstrits heating, cars,
refridgerators, vacuum cleaners and PCs have btasgbts of benefits in our
every day life. But both production and consumptéall the commodities we
need today require huge amounts of energy. The @pgress the wealthy part

of the world has witnessed since the beginningnef2d" century has been mostly

based on the easily available and efficient fossilergy sources.

4.1.2 The world runs on fossile fuels

About 90 % of the world’s energy production origegmfrom fossile material,
such as coal, crude oil, natural gas, brown caakand and turf (Hakala &
Valimaki 2003, 240). These are in all forms oridiynareated by solar energy and
formed to be ancient storages of leftover hydromasb Coal originates from
plants, oil from animals, and the remains of thédmass have gotten buried into
layered sediments some 50 million years ago. Asalyers got thicker during
millions of years, the pressure combined with teattirom below the crust of
earth made the biomass to convert to what we kreofessile energy sources.
(Roberts 2006, 42.) The slow underground or undEmeonversion process

made more space for oxygen in the atmosphere gdamniso that evolution



21

proceeded towards enabling life as it is today k@t & Valiméki 2003, 94-95.)
Especially oil is very energy efficient, but alsaalti purpose substance; most of
the modern plastics, fabrics, furnitures and mahgiocommodities are basically
made of oil. Burning these fuels for energy haggius plenty of cheap energy
for many decades, but little by little we have gnoww realize that this has its
negative effects as well. We are releasing thedoatbon storages rapidly back
to the atmosphere, and it may seriously harm teebgkance that has enabled our
evolution. And not only ours, since also countlglsst, animal and marine
ecosystems have evolved hand in hand with us. Glyride basis of the western
worlds well established infrastructure and standdild/ing in general is olil.
Fossile fuel consumption has increased over 70 ®%da® 1970 and 2002, and
for a long time many economists saw growing eneasumption as a
prerequisite for economic growth that equals tdhilgng standards and general
well-being. (State of the World 2004, 25.)

4.2 Comparing Europe and Africa

There are rich and poor people in every commusiiyne are categorized by the
number of cows in their backyard and some by th&nk account. Europe is a
highly educated and industrialized continent, whilest of Africa has just begun
its modern development. Still there are also masydosimilarities in all human

communities.

4.2.1 Similarities and differences

One definition of poorness is “the state of hauitte or no money and few or no
material possessions” (Hyperdictionary 2010b). Thisiowever, a very
subjective definition and varies a lot amongsted#ht cultures. How much is
little money or few material possessions? The altsgoorness is easy to define
with just common sense: it means one fails tolfulie daily basic physical needs
of food, water and shelter without unreasonablereffn addition to these, for
mental well-being it is extremely important alsdomable to communicate with
others, and to give and receive love and compahipnblaslow’s hierarchy of
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needs is a commonly accepted suggestion of whailweuld need to be content

with our lives.

morality,
creativity,
spontaneity,
problem solving,

lack of prejudice,
acceptance of facts

Self-actualization

self-esteem,
confidence, achievement,
respect of others, respect by others

. / friendship, family, sexual intimacy \
ng

security of body, of employment, of resources,
of morality, of the family, of health, of property

Physiological %reathing, food, water, sex, sleep, homeostasis, excretia

Figure 4: Maslow'’s hierarchy of needs. [ReferrecbZZD11]. Available at:
http://psychology.wikia.com/wiki/Maslow%27s_hierhyc of needs

Sufficient energy certainly belongs to the “Safetyecources” part on the second
level in Figure 4. However, the severe problemé$whe lowest base layers of this
pyramid have been long gone in the western worldleamany LDCs in Sub-
Saharan Africa still struggle with sufficient food water. The concepts of
globalization and sustainable development haveddaise ethical question, if it is
reasonable for some to fulfill all their actualioragined needs while others suffer

from the lack of physiological basics to survive.
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4.2.2 Clarifying the differences quantitatively

To make these differences more concrete, someigqenet will be compared in
this chapter. For example the total energy consiom Finland was 1,466,880
TJ in the year 2007 (Energiatilasto: Vuosikirja 2028). This equals to 407,466
GWh, and divided by population gives us the condionpf about 76 MWh per
capita. In Namibia the total annual energy consiongter capita for the same
year was approximately 7.5 MWh (von Oertzen 20035 the differences are
remarkable.

The following Tables 2,3 & 4 were compiled in ordemake the differences
inside and between the two continents visible andeminderstandable. Finland
represents one of the wealthiest nations of thédywand Bulgaria was chosen to
point out the contrast inside Europe. From Sub-&athAfrica the pair of
countries is South Africa as a wealthy one and Né&nras less developed. The
aim is not to value these countries compared th etteer, but to raise a question
if something could and should be done about theentitnequality. The features
for the tables were chosen to give some idea ofahiability in different walks of
life. These are by all means not complete or tptadmparable, but with solid
figures it is hopefully easier to perceive thatguaality is something that we live
with everywhere, from local to global level.
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Table 2: General facts about compared countriddighires are from 2009 or

2010 unless mentioned otherwise.

m = 2 B=

GENERAL Bulgaria Finland Namibia South Africa
Total area (krf) 110,879° | 338,145" 824,292 1,219,090°
Total population (million) 7.5% 5.38¢ | 2.11¢ 49.91¢
Population/kr 68 16 3 41

Life expectancy at birth (years) 73%7 80.1¢ | 62.16 52.0¢
Population below poverty line (42).8 (2008f*]  NJ/A 55.8C |50 (2000 est}
Unempl. rate (% of labour force)  8.3¢ 768 | 51.26 24.8¢

SOURCES: 1) EconomyWatch 2011a, 2) EconomyWatch 2@)1BconomyWatch 2011c, 4)
EconomyWatch 2011d, 5) IndexMundi 2010, 6) UN 20M)GStatistics Finland 2011a, 8) Statistics Finland
2011b, 9) The World Facthook 2011a, 10) The WoddtBook 2011b, 11) The World Factbook 2011c, 12)
The World Factbook 2011d, 13) Transparency Intésnat 2011, 14) FORMIN 2011a, 15) FORMIN 2011b,
16) Wikipedia 2011a, 17) Reporters Without Bordé¥$12 18) Globalis 2011, 19) Wikipedia 2011b

Table 2 shows how different these countries ageimeral. Africa is a vast
continent, and also the countries tend to be vieygbmpared to Europe. We are
used to think that Finland is a very spacious aguiiut there is still a big
difference compared to Namibia, one of the mostsgba populated countries in
the whole world. For Europeans it is also incompredible that a country with
more than a half of the population both unemploged under the poverty line

could be functional.
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Table 3: Economical facts about compared countAdigures are from 2009 or

2010.

4= Z B=

[ ] P

ECONOMY Bulgaria Finland Namibia South Africa
GDP (PPP) (billion USD) 90.76 185.02¢ 14.58% 5243483
GDP (PPP) per capita (USD) 12,053 34,390 6,910 5080,
Total government net debt (% of GDP 561 -40.7% 14.6% 30.3¢
Inflation (consumer price change %) 2%2 1.40“ 6.52¢ 5.56¢
Exports (billion USD) 19.381 73.5311° 4.28¢ 76.86(*
Exports per capita (USD) 2,567 13,667 2,028 1,540
Imports (billion USD) 22.78" 69.11° 5.15¢ 77.0412
Imports per capita (USD) 3,025 12,846 2,441 1,544
Current account balance (billion USD) -1.335| 3.315¢ -0.293% -15.189°
Current account balance (% of GDP) -2.899|  1.429“ -2.557¢ -4.286%
Current account balance per capita (USD) -179 616 -138 -304

SOURCES: 1) EconomyWatch 2011a, 2) EconomyWatch 2@)1BconomyWatch 2011c, 4)
EconomyWatch 2011d, 5) IndexMundi 2010, 6) UN 20M)GStatistics Finland 2011a, 8) Statistics Finland
2011b, 9) The World Factbook 2011a, 10) The Woddtbook 2011b, 11) The World Factbook 2011c, 12)
The World Factbook 2011d, 13) Transparency Intésnat 2011, 14) FORMIN 2011a, 15) FORMIN 2011b,
16) Wikipedia 2011a, 17) Reporters Without Bordé¥$12 18) Globalis 2011, 19) Wikipedia 2011b

Table 3 examines the currently most normative idicof development,
economy. South Africa beats others with their GD#out question, but when
we look at the per capita figures and remembertthbitof the population there
are below poverty line, it is clear that economigall-being is not very evenly
spread. In Europe inflation is something like 1-2046l in Africa 5-6 %, that is a
very big difference. What comes to current accaténce per capita, in Bulgaria
it is a bit surprisingly even worse than in NamilBait the two extremes, Finnish

+616 against South African —304, are very far afiam each other.
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Table 4: Other facts about compared countriesfigdires are from 2009 or 2010

unless mentioned otherwise.

OTHERS Bulgaria Finland Namibia South Africa
Electricity production (million MWh) 4.3 77.441%0 1.49° 240.31*2
Electricity consumption (million MWh) 28.36" 87.25110 2.85¢ [215.1 (2007 est$?
Electricity consumption per capita (MWh) 3.76 16.22 1.35 4.31
Human Development Index (HDI) 0.743 0.871¢ 0.606¢ 0.5976

HDI worldwide ranking 5&° 16© 105¢ 110¢
Corruption Index ranking 78 413 5613 5413
Democracy Index ranking 51 7@4 69 30¢®
World Press Freedom Index ranking G0 104 214 3g8®
Ecological footprint (ha per capita, 2008) 2.7 (2p¢f| 2.7¢ 0.7 2.7

CO? emissions (tonnes per capita, 200) ®s 12.149 1.5%° 8.8

CO? emissions ranking (2007) 69 231° 136*° 461

SOURCES: 1) EconomyWatch 2011a, 2) EconomyWatch 2@)1BconomyWatch 2011c, 4)
EconomyWatch 2011d, 5) IndexMundi 2010, 6) UN 20A)GStatistics Finland 2011a, 8) Statistics Finland
2011b, 9) The World Factbook 2011a, 10) The Woddtbook 2011b, 11) The World Factbook 2011c, 12)
The World Factbook 2011d, 13) Transparency Intésnat 2011, 14) FORMIN 2011a, 15) FORMIN 2011b,
16) Wikipedia 2011a, 17) Reporters Without Bordé¥$12 18) Globalis 2011, 19) Wikipedia 2011b

And finally in Table 4 there are some features theaght be included when
development will be examined from the sustainabdit global well-being point
of view in the future. Finland is clearly on th@@tehen it comes to electricity
consumption and HDI (see chapter 3.2.2. about Hii) concerning the factors
that contribute to for example climate change, Nmanis undeniably the best:
their ecological footprint is a stunning 0.7 agathe others’ 2.7. If we think
about this in a global scale from the sustainabdiint of view, it is not really
important who is on the top or bottom in any ofsstatistics. Some kind of
balance should be found before the world is abfe¢as on a common goal.
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4.3 About Namibia

Namibia is a sparsely populated, dry country sgdain the Atlantic coast of
South-West Africa. It is bordered by the rivers Kna and Cubango in the North,
and the Orange in the South, and deserts Namiteiltest and Kalahari in the
East. Finnish people usually know Namibia becausdaymer president, Martti
Ahtisaari, was contributing to the independenceotiations, but most Namibians
are familiar with Finland primarily through the @tran missionaries that arrived
to Owamboland (In Finnish Ambomaa) more than awgrdago. Namibians are
very tolerant towards foreigners as they are usdigdd among a large variety of
traditional cultures and languages inside their tmeland. The recent apartheid
era has resulted to that all kind of sorting ofgdeas a very delicate matter for
most of the people, so even though people are pobtiekir special tribal features
they mostly want to think about themselves asasnibians (Pikkarainen et al.
2004, 70-71).

The climate is from semi-arid to arid, big partloé country is dry bush or
deserts. Rainy season is during the local summertisually from November till
March, and as all the inland rivers dry out during dry season the only perennial
rivers are the ones running along the borders. Waieery scarce in Namibia,

and the increasing commercial and domestic needsosistantly competing over
the limited sources. Currently big commerciallyainted investments for water
consuming mining industry and tourism are polificehcouraged and preferred
over domestic needs. (Moyo 2010.) The warmest nsoath January and
February, and even thought the rainy season lasteferal months, on average
there are over 300 sunny days per year. In thetdbsedaytime temperature rises
regurarly to over 40 degrees Celsius, while inrtighttime it may drop below
zero. (Pikkarainen et al. 2004, 19.) On the mapigure 5 it is easy to see the

straight-line borders, typical to previously col@iied African countries.
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Figure 5: The map of Namibia. [Referred 22.5.20Aijilable at:

http://www.worldatlas.com/webimage/countrys/afrigadlor/nacolor.htm

4.3.1 Short history

The area of current Namibia has been a rugged Honvarious tribes such as

San (also known as Bushmen), Himbas and Hererdedasands of years. Some

rock paintings suggest that the first signs of hamatures date back to 26,000

BCE. The first foreign explorers and ivory huntergered the country around

1850's and Germans colonialized the area in theoétite 14" century.

(Namibiatourism 2011.) The land is scarcely popgaand the traditional

cultures have evolved relatively isolated, accagdmthe local possibilities the

nature has offered.
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Along the proceeding of colonialization the Chastimissionaries from Europe
started to “civilize the savages” of the Africamtioent, and in Namibia
especially German and Finnish were active durirgtinn of the 18 and 28"
century (Pikkarainen et al. 2004, 70-71). After Werld War | South Africa
took over Namibia, and kept it under the aparthelishg until the black
empowerment and international pressure result@ttiEpendence. South West
African People’s Organisation (SWAPO) started Naarnibndependence struggle
in 1966 and it lasted for 24 years. (NamibiatourZi 1.) The Independence
Declaration was given with United Nations strongmsart 21.3.1990. Sam
Nujoma, one of the most important SWAPO leadersaime the first president of
independent Namibia and ruled for fifteen yearsQt2005 (EB 2011).

4.3.2 People and society

The tribes, languages and traditions inside thdlgupulation are extremely
variable. The population consists of more thandeal black tribes, the biggest
being The Owambo (Ambo) with the share of abou¥bd he white minority of
about 6 % is small but economically still very udhtial. (Pikkarainen et al. 2004,
110.) Politically neutral English, informally alsalled Namlish because of the
very unique accent, was chosen to be the offiaigjiage in 1990, but numerous
tribal languages along with German and Afrikaarssditl commonly spoken.
During 20 years of independence younger populdtaslearned their new
language well, but in rural areas there are stilhynplaces where elderly
population does not speak English, a.k.a. thedtilgal language, at all. The
literacy rate in Namibia is announced to be 88 %i(dbank 2009).

Namibian family structure differs a lot from oufidhe core family does not have
the same meaning, and households are commonlytasitated residential units,
larger kinships that share the economical and fonal responsibility. Familial
relationships may also develop outside blood oriage ties, and be based on
social, emotional or psychological aspects. (Edgsi@uch 2010, 3 & 14.) The
vast majority of Namibians are Christians, everugtotribal animism and other

traditional religions are still locally practice@Pikkarainen et al 2004, 107-110.)
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Christianity is commonly very close to every ddg lfor example the lecturer in
Polytechnic of Namibia often referred to water tie“Gods greatest gift”.
Namibians are very proud to be an independent aridhle nation, and love to
share knowledge about their cultural traditions &aditional festivities in any

gatherings whenever they get a chance.

4.3.3 Socio-economic structures

Along with the independence national politics chethglmost overnight to be
from totally white to totally black. SWAPO is theminating party and current
political power is almost entirely in the handslid Owambo tribe. Former white
rulers have lost some of their political influenbet are still remarkable
landowners or businessmen with lots of economiowigs. The only center of
population that can be called a city by westernddiads is the capital Windhoek
with its 223,000 inhabitants according to the afficensus of 2001. As
Windhoek covered about 11 % of the Namibian poputatO years ago, it is
estimated that about 25 % of the national poputatidl be living in the
Windhoek urban area in the year 2030. (City of Wimek 2010.) The leading
political party SWAPO gives its own estimation tkti@@ population of Windhoek
has grown from 185,000 in 1995 to 350,000 in 2R&/APO Party 2010).
Whatever the correct figures are the city is grgifest and Windhoek is running
out of space. The city is situated on a basin alhé80 meters above the sea
level, surrounded by Auas and Eros mountains phusnkas highland. This means
that as more people are pouring in, the townshipd® even more crowded in
the near future. The commercial city centre withdero corporate buildings,
shopping malls and expensive block of flats apants&s very small, surrounded
by wealthy and mostly white private house neighbhoads. About 80 % of the
urban Windhoek population is living in the blacldasmapidly growing townships
on the poor and crowded outskirts of Windhoek. @etthe capital the most of
the population lives in African-style cities or eticentrals and villages mostly
defined by ethnics. (van Rooi 2010.)

Vast majority of the population is rural and dtiitgely self-employed in

agriculture, but tourism is a rapidly growing seatbthe economy. In urban areas



31

there is a silently accepted sector that we woubtbgbly define as grey economy,
which works as a way to survive for those who céind an official job.

Officially over 50 % of available labour potentialunemployed in the formal
sector (U.S. Department of State 2010). Populasaharply divided to the rich
and the poor, so average gross domestic produdPj@besn’t tell all that much
about general living conditions in Namibia. GDPakatively high compared to
other developing countries in Africa, but Namibiscehas one of the most inequal
income distributions on the continent. Wealth usebe directly related to skin
colour during apartheid, but after independence llack middle class has

increased.

The biggest problems are increasing crime ratggogally in urban areas where
differences in standard of living are enormous, seribus illnesses, especially the
AIDS/HIV epidemics (van Rooi 2010). The estimately igrevalence rate for
2008 was 17,8 % of the whole population, and Naanibranked to be one of the
top five AlIDS-affected countries in the world (Edds-Jauch 2010, 30).

4.3.4 Economics and trade

Mining industry is the main source of foreign ina@and the most important
exported products are diamonds, uranium, lead,erogpd zinc (Ministry of
Trade and Industry 2010). Mining industry is donmiyaespite that the benefits
to the common Namibians are limited and local emnnental problems often
huge (Komen 2010). Export value of diamonds in®@@s 1.3 billion USD, and
this alone was over 40 % of the total exports ine@dorldbank 2010). The
mining industry is largely owned by foreign corpiwas, and a very limited share
of this income ends up to benefitting domestic ecoyn To change this, the
Namibian government has decided to take actioistabéishing state owned
mineral mining companies. The first one, Epangelnii (Pty) Limited, was
founded in 2009 (Elomaa 2010, 21).

Rapidly increasing source of income is tourism, emnithe year 2009 the services
sector on the whole covered already 58 % of GDPr{@idank 2010). Tourist

attractions in Namibia are usually built up to loelegical and planned to have a
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positive impact on both nature reservation and degelopment. In order to
boost tourism in an environmentally friendly waymlhia is the first nation that
has made environment protection a constitutiorsalésFor example Article 95
highlights “maintenance of ecosystems, essent@bgial processes and
biological diversity of Namibia and utilisation lfing natural resources on a
sustainable basis for the benefits of all NamibiahgRepublic of Namibia
2010). About one fourth of the land area is undetirenmental protection,
though most of this uninhabited (Pikkarainen eR@D4, 42).

90 % of Namibian imports originate from South Afjanost of the foodstuff and
commodities available in Namibia come from ther@ut8 Africa is the most
important trade partner, but in infrastructure, stauction and building industry
China is growing fast. The balance of payment0@82was heavily deficient,
against 3,7 billion USD worth of exports of goodsl services, imports were
worth 4,5 billion. (SADC Trade 2008.) In the key&®s like energy and water

the enterprises are state-owned, at least foirtteelieing (Komen 2010).

4.4 Energy production in Namibia

Since Namibia has existed only 20 years as an erdmt nation, it has been
catching up rapidly with western development statslduring the past decades,
albeit only locally and on certain fields. The deyenent aid along with the flow
of somewhat increased investments, nowadays mg@onty China and Russia, has
enabled modernizing the infrastructure in the uréa@as of the country (Komen
2010).

4.4.1 Background

The capital Windhoek is nowadays a relatively vestlablished mini-metropolis,
where lots of rural population see chances for altheer life. People are not
moving in from just the rural or African-style urbareas inside Namibia, but also
from surrounding countries, especially Angola andtzabwe. The estimated
population growth in the city is 10 % a year, andlamization has begun to
strongly affect the traditional lifestyles of blaslamibians. (van Rooi 2010).
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Energy consumption in the capital and industriainaring areas around the
country is increasing exponentially, as the enantgnsive large-scale production
methods are gradually introduced to the developowghg market. At the same
time it would be essential to provide the poorstritits of Namibia with
electricity supplies. Namibia was able to producky @bout 20 % of the primary
energy it needed in the year 2008, and in the fugare the situation might get
even worse (EIA 2010). In Figures 6 and 7 are thplgs of energy production
and consumption, but it is essential to notice sicates are not directly
comparable. So from the consumed 0.075 QuardriBtanNamibia is able to

produce only 0.015.
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Figure 6: Primary energy production in Namibia 1 2808. [Referred
14.4.2010]. Available atttp://www.eia.gov/countries/country-
data.cfm?fips=WA#undefined
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Figure 7: Primary energy comsumption in Namibia@®2908 (EIA 2010).
[Referred 14.4.2010]. Available dtttp://www.eia.gov/countries/country-
data.cfm?fips=WA#undefined

4.4.2 Current structures

In LDCs rapid development in energy production Ulguaeans relatively modern
power plants, but the main energy sources ardastiile coal and oil. In
Namibia, however, the majority of domestic enelggurrently produced with
hydropower. Energy consumption is expected to aszeexponentially as the
modern development in the country proceeds, ligitagndard expectations get
higher and tourism expands all at the same timerél'are three main energy
production plants for the whole country, thoughesal/others are planned to be
started as soon as possible. Unfortunately theretaonical problems with

financing even the existing projects, and manyhose are already years behind
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the schedule compared to the original construgilannings. (Nampower 2010b,
28-29.) The estimated usage time for a power pianisually close to 50 years,
so the production methods are established for g tiome every time a new plant
is opened. Since Namibia does not have own coail ogsources (EIA 2010), but
plenty of uranium instead (Ministry of Trade anduistry 2010), nuclear power is
commonly seen as a domestic, modern and ecologidekn alternative.

Solar power is also used, but considering avaitghilis surprisingly marginal. In
urban areas some wealthy and environmentally apgople install solar panels
mostly for hot water purposes. Many travelling iéieis, however, have chosen
solar power as a main source of electricity andsareerely participating and

promoting the idea of ecologigal and sustainahleism.

THE WATER IN THIS SHOWER
IS HEATED BY SOLAR ENERGY.
TO ENSURE EVERYONE HAS AN
EQUAL SHARE AND TO CONSERVE
THIS PRECIOUS NATURAL RESOURCE,
PLEASE LIMIT YOUR SHOWERS TO
A MAXIMUM OF 5 MINUTES.

%
9
Y
\

Picture 1: Bathroom in Guesthouse Chameleon, Wiekilhdamibia. (Photo:
Paivi Lahti 2010)

Simple solar cookers are also provided to ruraasmehere most of the wood in
the surrounding area is used up, but the localallysavoid using these until there
Is no other choice. The main reason is that the lolsly food, maize meal
porridge called pap, needs constant stirring wtoleking, and preparing food is a
social and collective happening as well. The worrenused to work in groups

around open fire and have learned to avoid accdeith it, but these cookers
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work differently and it is easy to get youself bedor fail with the cooking
(Komen 2010). The proper guidance in using theseestmight be the simple

trick to increase the popularity and usage of émgironmentally friendly cooking

method significantly.

Picture 2: Typical rural solar stove in Narrec, Nlaim (Photo: Paivi Lahti 2010.)

At the moment solar power usage is not widespreadgh to have any

significant impact to the power production schemehz whole.

4.4.3 Nampower

The national power company Nampower’s ambitiouswiss “To be a leading
energy company in Africa, which excels in custos@wice, people development
and technological innovation.” (Nampower 2010a)a&eng this goal is not
going to happen in a very near future, becausatiwde infrastructure with
pipelines etc. needs to be built from the beginmmegach case, distances are

extremely long and financial resources very limited
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Figure 8: Power generation and transmission maypeofibia (Nampower 2010b,
11).

The three orange marks on the Figure 8 represéstirgxpower generation
plants. Ruacana up in the north close to the mars$ely populated areas in
Namibia consists of three units producing hydropowed the fourth unit of 92
MW is expected to be installed by March 2012. Ronaca&as responsible for 96 %
of the domestic power production during the finahgear 2009/2010. Van Eck
Power station close to Windhoek in central Namisas coal, and by burning
42,300 tonnes it produced 4 % of the domestic gnéfgn Eck has received
complaints from public and businesses about it8gb@emissions, and is
supposed to be only an emergency standby powarstétowever there has been
critical power supply shortages since 2006 andB@nhas been in production
more or less regurarly. The third one, Paratugherwest coast of the Atlantic
Ocean, close to Walvis Bay and near the main mianegs, is currently out of
production. The six light green marks stand fonpkd power stations, including
procuction from coal, diesel, gas, hydro and wiMdny of these are severely
delayed due to financial, technical or ecologichteasities. (Nampower 2010b,
28-29.)
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4.4.4 Namibia counts on nuclear power

For facing the increasing energy demand therestsomg political will to start
utilizing nuclear power in the near future. Som&a.of world market uranium
comes from Namibia, but most of the profitable mathenarkets are in the hands
of foreigners as a remnant of the recent colomdlapartheid era (Komen 2010).
The current Namibian government sees nuclear pagardomestic and safe
option, and wishes to have a state-owned nucleaepplant in action by the year
2018 to boost the Namibian economy. Since the &imanof the project is still
wide open, the timetable is probably not very stalj but otherwise the planning
is well on its way. In October 2009 there was aigtamial 3-day-visit from
Namibia to Finland, although this visit manage@s$cape the Finnish media
headlines efficiently. The Minister of Mines andeggy, though already former
since the previous elections, Mr. Erkki Nghimtied his party to meet Finnish
Ministers Vayrynen and Pekkarinen. The party visiéeg. Geological Research
Center (GTK), Radiation and Nuclear Safety Authof@TUK), Olkiluoto

nuclear power plant and Aalto University SchooBafence and Technology
(TKK). (Elomaa 2010, 20-21.) Obviously this trip svarranged in order to

explore the details of the Finnish way to handlelear power production.

4.4.5 Potentials of renewable energy

In Namibia the most obvious renewable choice wanaldo focus on promoting
solar power, since there are usually over 300 sdiaryg in a year. Even during
the rainy season showers and cloudiness are ooedsamd it is very rare to have
a day without any sunshine. Other remarkable patlenbuld be wind or wave
power on the west coast, where Atlantic Oceanasecto the main mining areas.
Mining industry will demand huge amounts of eneirgthe near future. Not just
for their current operational actions, but alsoduse there are new energy
intensive sea water desalination plants plannéke@oast to provide the large
amounts of water needed in mining industry (Moy@@0 Desalination methods
would possibly give some relief to the acute nefeplotable domestic drinking
water close to mining areas as well, but the soighality issues about producing

the massive amounts of energy they need shouldreéutly considered before
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the actions. Wind power is already planned to loelpced along the west coast in
the near future, but the actual financing is eveng but clear (Nampower 2010Db,
34).

Small-scale experiments for local environmentaligrfdly alternative energy
sources are also getting more common, but unfai@lynthese usually lack
sufficient funding to get any reliable results. Lastumn at least one biofuel
experiment was closed due to “non-profitabilitytestfonly 6 months from starting
it (Komen 2010). There are also some individua¢aeshes for local solutions
from time to time. For example Technical Researeht€r of Finland (VTT) has
been a partner in an experimental study of locahthiomass production in the
years 2006-2007. The method was discovered todfegtie if certain
requirements were met. (VTT 2008.) But due to lacknancial resources for
further development nothing has happened so feoneretisize the promising

results and to utilize this domestic and renewalikrnative.
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5 WHY SUSTAINABLE DEVELOPMENT?

Both challenges and possibilities of sustainablebigpment are many. The
challenges may seem so huge that it tends to ¢eikesingle people and nations
to focus on things that are easier to handle. Hewegwroblems do need solving,
and that has to happen one step at a time. Bastbential thing is to start making
globally shared decisions that focus further thest pn the next quarter year or
generation, in Finland and Namibia as well as adrahe world. The challenges
of sustainability could also be turned to posdileti if wide enough global change
of values and co-operation would turn into realifgre are some of the current
challenges, where the more sustainable holisticoggh might make a big

difference.

5.1 Environment and health

Environment forms the limits and resources fohalinan action. Most poor
countries are situated in challenging environmésig more or less regular
draughts, hurricanes or other catastrophes, withafficient resources to try to
prevent or repair the damage. Climate change aslifdsly to affect first and
foremost the poorest countries that struggle widirtliving conditions already.
Diverse environment that provides us with cleardfaad water will be the most
valuable natural resource in the future. That iy wtlving environmental
problems and sustainability should be the leadnogight in all development.
(Hakola et al. 2010.)

Health is generally very closely connected not dalthe general level of
development in a country, but also to the conditbthe environment. Often
there are more diseases close to industrial andaSCs as emissions are not
always filtered or mining areas may poison thekdng water. The problem
multiplies because of the poor or non-existentthezdre system. (Komen 2010.)
However, there are limits with this connection, dgse in many developed
countries where techniques are often better anithhesre system works well,
some diseases like overweight caused cardial prabénd diabetes have

increased drastically. Alcohol or drug abuse ig&/\xommon problem in both
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LDCs and wealthier nations and AIDS has grown ta Ineajor problem in Africa.
Sexual health knowledge is inadequate and st#rofejected due to traditions,
which makes it very difficult to deal with the pteln. In Namibia the most
common lethal deseases are AIDS, malaria and tulosis. (Pikkarainen et al.
2004, 183.)

5.2 Population growth and urbanization

Rapid population growth has made the world to reatlhat our natural resources
are finite. One of the most threatening future ac@s is uncontrollable
population growth that causes insufficiency of @as resources and leads to
conflicts. More political will to share common godneeded before poor people
in rural agriculture based areas can afford halesg children. (Hakola et al.
2010.)

Urbanization has happened fast and is still acagiegy, especially in developing
countries in Asia and Africa. 2008 was the firsaiyezhen more than half of the
world’s population lived in cities. Rural people ntdo move to cities to find a job
and have a better life, but some of them just tavaove as a result of losing
their original agricultural source of income duestovironmental problems or
political changes in land usage. The uncontrollaipbanization expands poor
slums, and in developing countries there is no wwayild infrastructure at the
same pace. This leads to drastic increase of yrbeerty, grey economy and
crime, as most of the urban population is livingy@my challenging conditions
without adequate sanitation and health care or dvieking water and food.
(Hakola et al. 2010).

5.3 Poverty, food security and livelihood

Poverty in developing countries is usually onehaf inost profound challenges to
face. It affects population growth, crime rates gaderal stability of the societies.
Hygiene level in poor slums causes deseases, driods it is very hard to rise
up from poverty as education is primarily chargeadid unemployment rates

very high. It has been seen many times over thatatbn is a very strong tool to
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fight poverty, but again there is a question alimaincing. Who pays if the
nations can't afford to offer proper education fofeharge for their own people.
Referring to the global sustainability the questionld also be: Can the rich
afford to help the poor? (Sachs 2005, 288-290.)

Food security, when defined as “when all peoplaldimes have access to
sufficient, safe, nutritious food to maintain a li@aand active life” (WHO 1996)
should be realtity in the modern world. At the same it is a very western
expression. For us food security is endangeree i€an’t have our favourite
yoghurt for a week due to transportation strik@thier inconvenience. As experts
of international development co-operation, MiiaKka and Sofie Sandstrém are
answering the tricky question about solving thedasrproblem, they point out
that hunger has never been a technical problenpdiitical, as there is more than
enough food produced, the real problem is extremegven access to it. (Toikka
& Sandstrom 2009.) Poverty, inequality and lacklemocracy are the main
reasons that lead to hunger. Globally we produceesrftmd than ever, and there is
enough food for sufficient nourishment to all theople. We should just find the
common will to stop wasting it and share it moreadly.

In LDCs agriculture is still the main source ofdilhood. Changes in agriculture
affect the base of development especially in tialltevel. Political changes in
land usage may endanger sufficient food if araduhel lis sold, or potable water for
local population is considered less important tinagation of commercial
plantations. The population is growing fast, anelplorest countries still struggle
with hunger, even though food production has becomee and more efficient.
Modern food production occupies huge amounts of fogast and grasslands, and
at the same time intensified agriculture is turremyd useless elsewhere, due to
soil erosion, salination, pesticides or other emvinental damages. Limited
agricultural areas are also in many cases incrglysirsed to produce more
profitable cash crops instead of food. So even ratireiency would be needed,
but the means could be harmful for environmentsHiiects the productivity of
farmland in the long run, and is a very profound difficult problem to solve.
(Hakola et al. 2010.)
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5.4 Education and gender

Among others Professor Dankit Nassiuma highlighdtgcation as the base for all
development. This is very appropriate, since edoigaives more possibilities
and understanding about complicated ways of thédwAs he says, education is
a very powerful driver of both economic and sodevelopment; accordingly it
should become available to everyone right aftefigaht water and food. Still
many governments, and not only in the developingdyoend to put the good of
the poorest aside if an international cooperatiajegt needs large investments.
(Nassiuma 2010.) For a better world and more edenatlopment both
sustainability and ethics issues should be croghirmggh the whole educational
field, including economics and engineering. Simgly, any society is as strong
as its weakest link, and it is up to us if we dee ftact concerning our family,
neighbourhood, city, country, continent, or the \ehwsorld.

Women work hard for their communities, but ofteckléhe appreciation doing so
in the LDCs. They are also considered as cructaradn development, especially
in the fields of family planning, birth control abetter health care. However the
fact remains that in most of the LDCs traditionadl @ulturally built-in male
overpower is still reality, and women are moreessl|outside the common
decision-making. Changes are needed to gain mor@ egmmunities, ready to
develop further. Since the 70’s and 80’s there Hmeen various more or less
feminist approaches to oppression and violencerswaomen in LDCs
(Koponen et al. 2007, 239-242), but the reality inatschanged drastically for
better. As we in the western world are already usegkender equality and
independent women, we tend to forget that thindgsndt happen overnight here
either. Major changes in social structures need taimd space to adjust to the
cultural frame. Too much information too fast andusing on educating only
women may turn the basically good intentions idmsthing else. Why would
men accept their new, emancipated and demandingsepavithout complaints if
they have no idea about the benefits? After abnesmpowered women are not
enough to form a balanced community, men are asded. So it is essential to
introduce better ways and benefits of equalitylton@mbers to avoid cultural,

domestic and personal conflicts.
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5.5 Sustainable engineering

Engineers are often considered as a specific gpbppople both by the public
and themselves, like many other professionals e twn fields as well.
Technological advantages have brought a lot of ldpweent and prosperity to
many people, thus modern technology is often tcugiesolve all kinds of
problems, including those it has created itsele Tibld of engineering needs a
whole new approach in order to create truly suatdasolutions for the future.
Visionary engineers like Jaques Fresco dedicatim@dult life to The Venus
Project or Eero Paloheimo exporting ecologicaksifrom Finland to China give
an example about thinking differently. Both of thermrk with a large group of
people from variable branches sharing the samenyisihich probably enables
their rather radical approach to a conservativbrtecrat tradition. Changing the
views includes multidisciplinary co-operation invadcing best available
technologies (BAT), for example using recyclabibiyd smart waste management
as the baseline in planning and designing new mtsdar manufacturing systems.
Also using other recently developed tools like tifele assessment (LCA) or
cradle-to-cradle thinking while designing and ereginng new technological
solutions would help technology to solve problema sustainable way.
However, engineering in general needs a comprefeechange of attitude in
order to move from the narrow economic values td&droader visions of

environmentally and ecologically less harmful depehent.
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6 DISCUSSION

Energy issues are extremely important for all vbellng and development,
whether we talk about global sustainability, climahange or national and
individual level. When the topic of this thesis kahape | thought that | knew
rather well what was going on, but little did | kmafter all. Studying these things
a bit deeper and staying for a while in Namibia enate even more determined
about that alongside economic prosperity and netigogies the mankind also
needs a completely new approach. Sustainabilitpisomething the
governments or institutions have discovered, buating to this point where
serious attempts are made to change the ways vw®@aseming energy, is
originally the result of small groups of individuadtivists. So the change
originally starts with the conscious individualadahere is no point in thinking
that one person cannot influence anyway. Maybéithe has come to change our

thinking from a “I want” towards a “we can” world.

It seems like after the breakthough of the origowlcept of sustainable
development (see page 5) the focus has been lostvdoere on the line, and that
is why | wanted to try to clarify these conceptieTeal issue seems to hide under
a pile of more acute concerns, like how to be &bleeep all the future private
passenger cars running more environmentally frigratl gradually diminish the
local industrial emissions in order to get the glbbagreed financial benefits
while also fighting the global warming. We needé that everything affects
everything, and try to find more comprehensive sohs that do not cause further
problems elsewhere. To make a change, the globdd weeds re-evaluation of
common values in order to find a holistic focustloa essentials first. The
problems presented in chapter 5 are wide and citaig, but if we have been
able to fly to the moon, we are also able to faesé challenges if we decide to

do so.

A lot of discussion about the costs of sustaingbisi going on, but ultimately we
cannot afford to be without it, because we live @utesources that we are not
able to provide ourselves. After the millennium thlemma between our

monetary system that is based on consumerism amecldes of sustainability has
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encouraged a lot of discussion and some rathepéroal NGOs. The
established perspective of money making the wasldogind is still very strong,
but as environmental problems and social inequati¢yincreasing all over the
world, the critics of our current way of life areting louder. For example the
Degrowth movement (also referred as Downshiftingihts to pay more attention
to the finite resources and cutting down the carisieowth of overconsumption
(Degrowthfinland 2011). The Zeitgeist movement saéiestep further discussing
changing our monetary system completely to a ResoBased Economy (RBE)
that would be controlled by scientific methods @&ast of political or economical
norms and decisions (The Zeitgeist Movement 2011¢. new approach of these
movements also includes not having strict orgairat but depending on people
taking action and sharing multidisciplinary knowgedon open source principals.
Social media and efficient networking have enalthede kinds of movements

that reach like-minded people all over the worl@ irelatively short time.
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7 CONCLUSIONS

Energy issues are generally a very popular tomarad the world. Sustainability
has become somewhat of a trend during the pastidesaong decision-makers
as well as common people, and practically everylh@dya more or less reasoned
opinion about it. In general, lots of official déba about issues like alternatives
for sufficient energy production in the future, eomic evaluation of nature, or
preserving the environment and resources for fujererations is going on, but
very little has actually happened so far. The emales seem overwhelmingly
large and sometimes impossible to deal with. Intamd the UN has lost some of
its affluence concerning current global problenaswe are lacking a worldwide
strong authority to efficiently deal with large-&e@&ssues outside the economy.
When dozens or hundreds of countries are negajigtobal agreements, all of
them have their own interests in mind, and findimg truly sustainable solutions
may feel like less essential than coming to a skrate agreement that gives

minor benefits for everybody.

Energy production in Namibia is a very up-to-dasue, because the consumption
is growing fast, financial resources are very lediand the infrastructure
incomplete and very expensive to establish becalleag distances. Maybe
international community could have an agreementtfioancial aid for energy
production to be focused on renewable, local smhsti and about financing
research to find the most sustainable options imii& as well as other LDCs.
That kind of focus could also produce benefits &althy countries in order to
find new ways to provide our more remote areas sutstainable energy supplies.
| do not have anything against nuclear power ifitbut the mining industry’s
environmental problems and worker exploitation sti@top. And it is also hard
to believe that we are seriously considering bugyire dangerous radioactive
waste underground for some 100,000 years. Ifesisnated that man started to
cultivate crops only about 10,000 years ago, tieesemething terribly wrong

with modern man’s sense of proportion if we feeksio be able to handle that
kind of project safely enough. Sustainability reqaia sensible way to deal with

waste management before the new power productotimédogies will be applied.
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Maybe we should not even try to find a new domireargrgy source such as oil
has become, but to focus more to local conditions@ossibilities to produce
enough renewable and sustainable energy. Taxatiadd be a powerful tool to
regulate consumption: a certain basic amount ofggnger person would be free
of charge or very cheap, but as the consumptiaeases the prices would also go
up step by step. In reality, there is, of coursgy\ittle | can do to affect
Namibia’s decisions about their energy future, pesgive global taxation of
energy consumption, or to urge forward the conoéptistainable development.
But that does not matter, because the sustainabkdapment of the future lies on
more efficient sharing of goods, prosperity andropeurce information. For that
we need large, international networks of environtalgnaware engineers and
other professionals who are genuinely focusingetteb future for everybody.
Mahatma Gandhi has said: “Be the change you wasg¢dn the world”. When
there are enough like-minded people, we can aclarmything. Sustainability

included.
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