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Foreword

This report sums up some of the main experiences and research results of Lars Hildebrand chosen by
InWent's ASA programme respectively GLEN (Global Education Network of Young Europeans) for an
internship with the Ghanaian branch of the non-governmental organisation FIAN. FIAN, the Foodfirst
Information & Action Network is an international human rights organisation that campaigns for the
realisation of the right to adequate food, a human right contained in the International Covenant on
Economic, Social and Cultural Rights. It is a grassroots oriented organisation without political or
religious affiliations, its Ghanaian branch is located in Accra.

The original project task was to conduct a research study examining the social and environmental
impacts of the bauxite-energy-aluminum production line in Ghana in order to contribute to awareness-
raising on the problematic effects of aluminum production in so-called developing countries. The long
term objectives were to strengthen, broaden and sustainably develop existing international monitoring
networks for aluminum production and its effects in social and environmental terms, including climate
change.

Simultaneously, similar GLEN projects took place in India and Brazil of which the results were to be
displayed on a global website www.aluwatch.net with factual documentary, photographic and
topographic material and in a travelling exibition for European (and international) public and
specialised audiences. In addition to these activities the author intends to write a first degree master
thesis on the above issues.

The report is based on the research conducted during a field stay in Ghana from August to December
2005. The four main sources of information were primary and secondary literature, expert interviews
with representatives of the mining company, the Volta River Authority, the Ministery of Energy, the
Minerals Commission, the Chamber of Mines and FIAN Ghana, semistructured interviews with
representatives of local communities such as Awaso, Atronsu, Chirano, New Somanya and Torgome
above others, and maps provided by the survey department and made by the author via GPS
measurements.

Unfortunately as a result of various problems faced during the three month stay in Ghana the focus of
the project research eventually shifted away from a specific study of the social and environmental
impacts of the aluminum production to a broader perspective. Based on the attempt to make an
analysis of the costs and benefits (economically, environmentally, socially) involved in the production
of aluminum — which can obviously not be achieved due to limited time, resources and scientific
expertise of the author — the research focussed on collecting general information about the history, the
stage of development, the impacts and the future prospects of an integrated aluminum production line
in Ghana. As a consequence of FIAN’s expertise on mining issues, especially within its “No Dirty Gold”
campaign, the research paid special attention on the bauxite mining aspects, which is reflected in this
work as well.

Despite these changes and imbalances the author hopes that the report succeeds in giving a
comprehensive overview of the aluminum production line in Ghana that can eventually serve as a

basis for further and more specific studies in the future.



Introduction

Today, we find aluminum in a variety of different consumer items: in kitchen foils, pots and pans, soft
drink cans, bicycle frames, airplane wings, window frames, car engines, electrical wiring, tennis
rackets and suitcases. It is a versatile material with outstanding product features: aluminum is
leightweight, resistant to corrosion, durable, strong, not injurious to health, it conducts electricity and
heat and can be poured, pressed or rolled in various shapes. Therefore the production of aluminum
has increased drastically from 12,457,000 metric tonnes in 1984 to 22,592,000 mt in 2004
(International Aluminum Institute 2005) and the sector is expected to expand further in the future.
Especially in the car industry this modern material seems to hold great potential, whether for use in
automobile engine blocks, cylinder heads, heat exchangers, transmission housing or automobile
wheels. The major advantage to steel in the car sector is aluminum’s lightness, which results in
reduced gas consumption and therefore in reduced emissions.

However, despite some ecological advantages of its use, for example in the car sector, aluminum
production itself is associated with a number of environmental and social problems. First of all, the
whole production process from bauxite mining to aluminum smelting has heavy ecological impacts,
ranging from deforestation and pollution of streams to air emmissions and the generation of highly
contaminated waste material. Secondly, mining activities and large hydro power projects providing the
huge amount of energy needed in the smelting process often lead to severe social disruptions
because these activities consume huge land areas resulting in forced dislocations and destroyed
livelihoods.

Although aluminum is mainly consumed in the industrialized world, over the past two decades
production plants have been shut down in Europe, North America and Australia in favor of new
facilities in the so-called developing world. There are two main reasons for this development: first of all
in an increasingly competitive and global market the aluminum companies must operate as cost
efficiently as possible. Since in developing countries energy and labour costs are often significantly
lower (as well as health and environmental standards) the aluminum companies can reduce the over
all production costs in leaving the traditional industrialized nations for countries like Ghana, India and
Brazil. Secondly the establishment of production plants or preferably a whole integrated aluminum
production line is by many governments of developing countries still viewed as a key industrial
development necessary to boost the national economy and thus generate welfare for the whole nation.
The fact that a number of developing countries are located in the tropics having not only rich bauxite
reserves but also huge potential for hydropower plants on their territory further stimulates this
development.

Considering the adverse environmental and social impacts it is questionable though whether the
ultimate goal of establishing an integrated aluminum production line containing all proccesses of
production can really serve as a starting point to erase poverty and increase the wealth of the broader
population. Taking the case of Ghana as an example, the problems and potentials of such a
production chain are to be further investigated in this work.

Therefore the report consists of three main parts: After giving some background information on the

aluminum sector in general in the Introduction, the first chapter of the report identifies the major



components of an integrated aluminum production line and describes the processes involved including
their major environmental problems. In the second part the history of an integrated aluminum
production line in Ghana is briefly displayed followed by the presentation of the existing and planned
components of such an industry including some of their economic, social and environmental impacts.
In the last chapter the information given is reviewed as to whether an integrated aluminum industry
exists at this point of time or is likely to exist in the future and how its potential could be estimated. In

the final conclusion the main findings will be very briefly summerized.

1. Aluminum Production

1.1. The Aluminum Industry Worldwide

When compared with other metals, aluminum is a rather modern material. It was unknown until Sir
Humphry Davy discovered the shiny material in 1808 and gave it its name. However, it took almost
another 20 years until Friedrich Wohler succeeded in producing the first pure aluminum. At that time
the price of this revolutionary material was higher than gold and in 1855, it was proudly presented
during the world exposition in Paris. Shortly after the invention of the electrolytic smelting process in
1886, the industrial aluminum production commenced in the USA and Switzerland. In the 20th century,
the production of primary aluminum increased from 1000 tons to now more than 22 mio tonnes
annually, it has become the most widely used metal apart from steel.

The production of primary aluminum consists mainly of three different steps. The first one is the mining
of bauxite ore, which is then refined into alumina (aluminum oxide). The final step is completed in big
smelters: using huge amounts of energy this alumina is processed into aluminum ingots.

Since these three processes of aluminum production involve heavy financial investments and high
production costs (the electricity in the smelting process accounts already for 25-30% of over all
smelting costs) aluminum companies in the past often negotiated their contracts in consortiums. On
one hand, this decreased the general economic risk for the single company, on the other it
strengthened their negotiation position towards national governments in order to achieve favourable
agreements regarding mining concessions or electricity supply.

Apart from the characteristic to appear in powerful consortiums on the global stage the aluminum
sector shows significant tendencies of concentration developments: most world leading aluminum
companies today show a great degree of vertical intergration as a reaction to increased global
competition, the fluctating aluminum prices at the London Metall Exchange and as a result of fusions
with smaller companies. Consequently a reduced number of big companies control not only the final
production step of processing primary aluminum but the complete production chain from mining to
smelting and even fabrication.

The dropping aluminum price in the 1990s as a result of the sell out of the aluminum deposits of the
former Soviet Union and their ongoing production at bargain prices, particularly ruined a number of
smaller companies of the aluminum industry and facilitated this concentration tendency that has not

stopped unto this day. ALCAN, the Canadian aluminum giant, took over Alusuisse/Algroup (Swiss) in



2000 and Pechiney (F) in 2004, ALCOA, its US american counterpart, followed with the aquisition of
Alumax (USA) and Reynolds (USA).

As a result of these tendencies the production of aluminum worldwide is dominated today by only
three major companies: ALCOA (USA), ALCAN (Canada) and RUSAL, the biggest Russian company
evolving after the Soviet aluminum industry was privatized. ALCOA is the world's leading producer and
manager of primary aluminum, fabricated aluminum and alumina facilities, and is active in all major
aspects of the industry. The three companies together produce over one third of the world’s primary
aluminum. In the last years both consumption and production of aluminum has increased most rapidly
in China, from 1999 to 2004, the Chinese production was more than doubled from 2,6 mio metric
tonnes to 6,5 mio mt, predominantly for the national market (International Aluminum Institute 2005).
Although almost one-quarter of global aluminum smelting capacity is still located in North America, the
US output has declined since 1999 by 50% due to the migration to new sites in developing countries
as desdribed above (Switkes 2005: 2).

1.2. Aluminum Production: Involved Processes

The production of primary aluminum consists of three steps: exploitation of bauxite ore, production of
alumina and electrolytic smelting of primary aluminum. Additionally huge amounts of electric power
must be generated for the last process. In the following these four production steps are described

more detailed.

1.2.1. Mining of Bauxite Ore

The first step in aluminum production is the mining of the bauxite ore. Bauxite (the name derives from
Les-Beaux-de-Provence in France where it was discovered for the first time in 1821) is a product of
weathering of phyllite over a period of some 30 million years in an area of heavy rainfall alternating
with dry periods. It is made up of 50-80% aluminum oxide (Al,O3) and contains a hydrated mixture of
oxides of iron, titanium and manganese. Generelly, bauxite is white but the iron complexes often result
in a red colour.

Presently most bauxite is extracted from open pits. The process of bauxite mining is being described
below, in greater detail in connection with the mining activities at Awaso/Ghana, but typically it
involves the complete removal of vegetation and topsaoil, the blasting of the solid ground and the
crushing and washing of the rock material. Four to five tons of bauxite are required to produce two
tons of alumina.

The process of bauxite mining from open pits has great impacts on local fauna and flora. With most of
the bauxite being mined in the tropics it is a significant cause of tropical forest destruction which leads
to erosion and far reaching changes in the local hydrology and climate regime. In Jamaica, bauxite
mining is the single largest cause of deforestation, affecting over 5,000 hectares of trees for mines and
waste areas, and in Australia, Alcoa has deforested 13,500 hectares of endemic forests for its bauxite
mine (Switkes 2005: 7). Another environmental danger is the pollution of waterbodies by bauxite

sediments from the washing process. Since most bauxite reserves are located in tropical rainforest



areas, populated by local communities living from subsistence agriculture, mining often results in
forced dislocations and destruction of their livelihoods.

Total global production of bauxite in 2003 was 144 mio t, the world’s largest producers of bauxite are
Australia (56 Mio t in 2004), Brasil (18.5 Mio t), Guinea (15.5 Mio t), China (15 Mio t), Jamaica (13.5
Mio t), Surinam (4.2 Mio t) and India (10 Mio t). Bauxite resources are estimated to be 55 to 75 billion
tonnes, located in South America (33%), Africa (27%), Asia (17%), Oceania (13%), and elsewhere
(10%) (USGS 2005). The production of alumina consumes over 90% of global bauxite mined. The
remainder is used in the refractory, abrasive and chemical industries. Bauxite is also used in the
production of high - alumina cement, as a catalyst in the oil industry, in welding rod coatings, and as a

flux in making steel and ferroalloys.

1.2.2. Alumina Refining

The second step in aluminum production is the alumina refining. Therefore the majority of the world
bauxite production (approximately 85%; Switkes 2005: 9) is used to extract the aluminum hydroxide
(alumina) in the so-called Bayer process. First, the bauxite ore is finely crushed and dissolved in a
solution of caustic soda (sodium hydroxide) under high temperature and pressure. At this stage,
insoluble oxides of iron, titanium, sodium and silica can be seperated as “red mud“. While the
remaining solution cools down, small amounts of aluminum hydroxide are added, which act as seeds
for cristallization. The pure aluminum hydroxide is then washed, vacuum dewatered and sent to a
rotating kiln. By this refinery process two to three tons of bauxite ore are turned into one ton of
alumina, a white powder of aluminum hydroxide.

The disposal of the red mud wastes is environmentally problematic in the refinery process, since they
are highly caustic. Modern techniques of red mud disposal include thickening of the mud and solar
drying to decrease the liquid content of the waste material and to limit its mobility, and techniques for
re-use of the liquid fraction. But often the red mud is unadequately disposed in minedout pits allowing
the caustic solution to contaminate streams and underground waterbodies if the pond is not sealed
with liners and clay (Switkes 2005: 10).

Alumina production consumes over 90% of global bauxite mined, it increased from 27,055,000 metric
tonnes in 1984 to 54,872,000 mt in 2004 (World Aluminum Institute 2005). Since the mid-1970s the
trend in the geographical production of alumina has been to move away from the major metal-

consuming and smelting regions towards the major bauxite producing countries.

1.2.3. Primary Aluminum Smelting

During the smelting process the white powder of alumina is finally turned into primary aluminum ingots
ready for fabrication. In the so called Hall-Héroult process the alumina is added to molten cryolite
(NazAlFg) in a smelter pot. This smelter pot is an electrolytic cell in which a positive electric current
passes through the solution by means of a submerged anode at a temperature of over 1.200 <.
Because the oxygen atoms are attracted by the carbon anodes the molten aluminum can be extracted

from the bottom of the smelter pot and founded into ingots.



This process of separation by electrolysis is only possible by using huge amounts of energy, more
than is used in the production of any other metal, or in fact in any other industrial process. Depending
on the technology used it ranges between 14 and 21 kWh/kg aluminum (World Aluminum Institute
2005).

Apart from the problems connected to the energy production the smelting process is the most polluting
step of the aluminum production line. In the smelting itself, but also during the baking of the anodes
and other related production processes, a variety of solid wastes and emissions are produced:
gaseous hydrogen fluoride and particulate fluorides, alumina, carbon monoxide, volatile organics and
sulfur dioxide, vaporized organics and contaminated wastewater from aluminum clarification and
precipitation. When, instead of the state of the art pre-baked anode, the old fashioned Soderberg
anode is being used additional emmissions are significant quantities of PAHs (polycyclic aromatic
hydrocarbons), including known carcinogens, such as benzo[a]pyrene (B[a]P). Additionally the
disposal of spent smelting pot linings is problematic since the steel linings are contaminated by
material from the molten electrolyte. Despite experiments of re-using them, most are currently stored

at the plants site as toxic waste (Switkes 2005: 13-14).

MATERIAL INPUTS/POLLUTION QUTPUTS IN THE ALUMINUM PRODUCTION CHAIN*

PROCESS MATERIAL INPUT ATR EMISSIONS PROCESS WASTES OTHER WASTES
Bauxite refining Bauxite, sodium hydroxide | Particulates Residue containing sil-
icon, iron, titanium,
calcium oxides, and
caustic
Alumina clarification | Alumina slurry, starch, Wastewater contain-
and precipitation water ing starch, sand, and
caustic
Alumina calcination | Aluminum hydrate Particulates and water
vapor
Primary electrolytic | Alumina, carbon anodes, Fluoride - both Spent potliners, K088
aluminum smelting | electrolytic cells, cryolite gaseous and particu-
lates, carbon dioxide,
sulfur dioxide, carbon
monoxide, and per-
flourinated carbons
(PFCs)
Secondary scrap Aluminum scrap, oil or gas, | Particulates and Slag containing mag-
aluminum smelting | chlorine or other fluxes HCI/Cl, nesium and chlorides
(aluminum chloride, alu-
minum fluoride, sodium and
potassium chlorides, and
fluorides)
Secondary alu- Aluminum dross, water Particulates Wastewater, salts
minum dross recy-
cling

Graph 1: Material inputs/pollution outputs in the aluminum production chain.(Source: Switkes 2005)
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1.2.4. Energy Production

Due to the energy intensive smelting process the aluminum industry is the world’s largest industrial
consumer of electrical energy, consuming about 1% of all electrical energy generated globally, and
about 7% of the total consumed by global industries (Switkes 2005: 17). The total amount of electric
energy consumed in primary aluminum production (nearly completely used in the smelting process)
varies from 14-21 MWh per metric ton.

Worldwide hydroelectricity dominates the electrical energy source of aluminum production with a share
of more than 55%, that is especially the case in Norway, Rusia, Latin America and North America.
Other sources are coal (36% and used mainly in Oceania and Africa), natural gas (9%) nuclear energy
(5%) and oil (0.5%) (World Aluminum Institute 2005; Switkes 2005: 19).

For the aluminum industry, energy is the single most important factor in cost analysis making up for
25-30% of the total production costs. Therefore, growing competition in the sector during the last two
decades made most aluminum companies turn towards sites with cheap energy easily available in
order to decrease the over all costs — in contrast to the electric energy, the bauxite ore can be brought
in for production at relatively low costs. These new sites with low energy prices are often located in
developing countries for two main reasons: first of all because the aluminum companies, as promising
donors of foreign investment, have a strong position in negotiating low electricity costs with the energy
industry which is still heavily dominated by the national government. Secondly, many developing
countries are located in the tropics, characterized by high annual rainfalls and therefore, are a great
potential for relatively low cost electricity generation by means of hydropower. Additionally the
establishment of big hydropower plants have in the past been heavily funded as development projects
by the World Bank and other international banking institutions. Despite a humber of critical voices
from affected communities, environmentalists and human rights activists, this very questionable policy
seems to continue as projects in Brazil and other countries prove (see IRN 2002).

The production of energy therefore is the indispensable fourth component in the process of aluminum

production and cannot be left out of an analysis of the whole production line.

2. The Aluminum Industry in Ghana

2.1. History of the Integrated Aluminum Production Line in Ghana

The idea of establishing an integrated aluminum production line in Ghana comprising the components
mentioned above is not a new one. Since the early 1950s Kwame Nkrumah, charismatic head of the
Convention People's Party (CCP), Ghana's first president and its father of political independence,
dreamt of modernizing the country by a process of industrialization and in doing so leading it towards
political, economic and cultural independance from the colonial powers. For Nkrumah, the key to a
national industrialization process was the energy supply: “Electricity is the basis of industrialization.”
(quoted in Agbemabiese & Byrne 2005: 18). As a second step in his vision a key industry must be

established in order to induce further economic development. Based on former plans of the British
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Colonial Government of the Gold Coast, Nkrumah and his party members developed a huge
industrialization project called the Volta River Project (VRP). The two essential parts of the project
were damming the Volta river in order to generate electric energy and establishing an integrated
aluminum production line fed by this electricity.
The Volta River Project was the largest development project in West Africa at that time and it was on
top of Nkrumabh's political agenda when his party came to power in 1952.
For the Ghanaian government fundamental objectives of the VRP were (Voss 1999: n.p.)
1. Establishing an integrated aluminum production line (by mining the national bauxite reserves,
establishing an alumina refinery, and producing aluminum in a smelter at Tema);
2. Building up industrial sites in Tema, Accra and Akosombo supplied by the remaining electricity
from the Volta Dam;
3. Increasing the export of bauxite and alumina to diversify the economy and to make it less
dependant on cocoa sales (world market prices of cocoa were heavily fluctuating); and
4. Creating income generating activities nation wide, especially through the aluminum plant in

Tema and other industrial sites and in doing so boosting the nation’s economic development

In addition to modernizing the country, Nkrumah also had a Pan-African perspective on the VRP
hoping it would lead to an economic integration process in West Africa: “We would be more than
willing to share its benefits with our immediate neighbours within a common economic framework"
(quoted in Arthur 2005: 24).

For the realization of the $ 900,000,000 project (Arthur n.y.: 9) Nkrumah needed foreign investors.
Unfortunately Nkrumah found himself in a very difficult political position. At a time when the cold war
was heating up and leading to the Cuban missile crises, the socialist Nkrumah tried to get the best
deal for Ghana (and at the same time gain support for his policies from his own party) by holding up
close political relations to socialist countries like the Soviet Union, China and Eastern Germany. At the
same moment, Nkumah improved economic relations with the western world by negotiating with
British and US-american companies and governments for funding of the Volta River Project:

"The Ghanaian President would use the Volta Project to reassure moderate elements within the ruling
Convention People's Party - CPP - that he is able to get aid from the West and to demonstrate that
playing-off East and West can prove rewarding ... This would probably hearten the moderate elements
in the CPP and Armed Services who oppose closer ties with the [Soviet] Bloc"

(CIA Memo, 1961, p. 3; in Arthur n.y.: 17).

Nkrumah and his party members were fully aware of the dangers of negotiating with the imperial
powers, whom Ghana wanted to achieve its independance from, and realizing this, they put special
emphasis on the claim to own the whole production scheme or at least more than half of each section
of it. However, they completely underestimated the joined negotiation power of the US american
government and the big american aluminum companies: “(...) their [the aluminum companies’, the U.
S. Governments and the international banks’] interests and those of Ghana finally proved to be not just
incompatible, but actually antagonistic as Nkrumah steered Ghana in the direction of state socialism

and the re-imposition of national sovereignty over the natural wealth of the country“ (Arthur: 25).
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At the end Nkrumah had to compromise in order not to endanger the process of independence and
the project as a whole. On February 8, 1962, VALCO (Volta Aluminum Company), a consortium of
Kaiser and Reynolds/USA), and the Ghana government signed a thirty year Master Agreement for the
sale of hydroelectric power to VALCO, construction work began the same year.

Half of the costs of 180,000,000 $ US for the Volta dam was funded by the Ghanaian government
directly,

half of it Ghana borrowed from the Bank for Reconstruction and Development (World Bank), the
Export-lmport Bank and the Agency for International Development (US) and the Export Credits
Guarantee Department of the United Kingdom (UK). The American consortium VALCO built an
aluminium smelter at Tema costing 150,000,000 $ US of which eighty-five percent was supported by
debt, at which ninety percent of that was covered by the American government (Kaiser provided only
12,000,000 $ US in direct finance). Most of the expenditure on public works such as roads, railways,
land acquisition and resettlement were financed by the Ghanaian government. The proposed
integrated aluminum industry in Ghana was scaled down by the omission of the alumina plant that
would have used the country's bauxite. Furthermore, Kaiser was to later abandon any plans to use
Ghana’s bauxite, thus putting aside more than one-half of the original Volta River Project proposals.
Kaiser instead decided to import alumina from Jamaica while Ghana's bauxite would continue to be
mined for export. Nkrumah even had to sacrifice Ghana's original claim of acquiring forty percent of
the smelter's equity shares for the sake of corporate interests (Arthur n.y.: 12, Thiel 2005: n.p.).

The Volta Dam was completed in 1965 and delivered the first electricity that same year, aluminum
production began in 1966. A month after power from the hydroelectric plant was switched on,
Nkrumah's government was toppled by the military.

The bauxite reserves at Kibi, which is located only 100 km from the port of Tema, and Nyinahin,
located 50 km south west of Kumasi have never been exploited. Since there was no duty on the
alumina imported and the primary aluminum exported, Thiel and others come to the conclusion that
the Volta scheme has not helped Ghana to industrialize either through the electric project or the
aluminum project (Thiel 2005). Instead VALCO enjoyed cheap energy from the volta dam saving
Kaiser over 100,000,000 $ US in operation cost alone since 1973 (Arthur n.y.: 20) and for the
production years 1967-1981, Kaiser netted profits totaling 146,600,000 $ US (Arthur n.y.: 21).

2.2. Current Plans of Establishing an Integrated Al  uminum Production Line

Although it was never realized Kwame Nkrumabh's vision of a transformation from an agricultural-based
to an industrial economy by means of establishing an integrated aluminum production line never
completely dissapeared from the political agenda. What continuously makes the aluminum industry so
attractive for a developing country like Ghana is the fact that it presents various linkage possibilities for
the industrialization of the country. Aluminum is one of the few industries that have extensive
backward and forward linkages with other industries. Its linkages include the chemical, transportation,
packaging, construction, housing, energy, and food processing industries. This concept of ,forward
and backward" linkages through processing chains is based on theories of early development

economists in the 1950s and 1960s (see Hirschman).
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After the 1983 Structural Adjustment Program (SAP) which primarily aims at the attraction of foreign
direct investment and after regaining democracy in 1992 the government of President John Kufuor is
is giving Nkrumahs vision a second chance. Since the Ghanaian government is the majority
shareholder of VALCO now and ALCOA, its partner in operating the smelter, has ambitious plans for
expanding its activities worldwide the establishment of a refinery and a bauxite mine seems to be near
at hand.

Therefore, recently the government of John Kufour has been negotiating with the aluminum
multinational to build an integrated aluminum industry in the country. These efforts culminated in a
Memorandum of Understanding (MOU) signed between President Kufour and Bernt Reitan, President
of ALCOA Global Primary Products, on January 26 2005 in Accra. Upon signing of the MOU, ALCOA
will start to work with the Ghanaian government to conduct feasibility studies that are expected to be
completed in 2006. Following the evaluation of these studies both parties will then negotiate definitive
agreements on the mining, refining, smelting, rail upgrades and ownership structure, as well as total
investment costs.

"This agreement paves the way for a strong public-private partnership that can help solidify

long-term sustainable growth in Ghana," said President Kufuor. "Development of an

integrated aluminum industry can become a springboard for more value-added manufacturing

in Ghana, creating better, higher-paying jobs. This project will help keep us on the path of

sustainable development, strengthening the economy of Ghana, and securing our industrial

base, while protecting our natural resources.” (Daily Graphic 27.01.2005).

One fundamental agreement of the MOU and the first step in the process of integrating Ghana's
aluminum industry was the re-start of three of the five existing potlines of the Valco smelter in Tema,
representing a production of 120,000 metric tones per year (of the total capacity of 200,000 mtpy) —
due to problems in energy supply from the VRA the smelter was closed down in May 2003.

The final integrated industry agreement would make ALCOA the majority owner and operator of the
total joint enterprise (mining, refining, and smelting projects) with significant participation by the
Ghanaian government. ALCOA's participation in the bauxite and alumina operations in Ghana will be
through its ALCOA World Alumina and Chemicals Global Enterprise, which is 60 percent owned by
ALCOA and 40 percent owned by Alumina Limited of Australia.

In October 2005 the Ghanaian government and ALCOA announced that they will invest $ 3.7 billion in
an integrated bauxite mining and alumina refinery venture. The two partners are to spread the
investment package over a period between three and four years. The investment is going to be used
to start bauxite mining activities, establish an alumina refinery, to double the output of the aluminium
smelter from 220,000 metric tonnes to about 500,000 metric tonnes and to set up a 1,000 megawatts
thermal power plant at Tema through the West African Gas Pipeline Project in order to lessen the
dependence of VALCO on the hydro dam at Akosombo.

The investment package is expected to generate $ 1 billion in foreign exchange annually (600,000,000
$ US from a future refinery, 400,000,000 $ US from the smelter) and therefore boosting the economy
and as well raise the GDP by two or three percent. At the same time, the mine will create employment
for 3,500 artisans such as welders and masons and will also provide about 2,500 job avenues.
(Graphic Ghana 26.10.2005).
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2.3. The Existing Components

In the following chapter the current existing components of an integrated aluminum production line in
Ghana will be presented, describing briefly their historical background and their current operation
processes and - as far as it is possible based on the limited research — displaying some of the

economic, social and environmental impacts.

2.3.1. Bauxite Mining in Ghana

Ghana’s only active bauxite mine is located in Awaso in the Bibiani District/Western Region and

operted by the Ghana Bauxite Company (GBC).

Historical Background

The bauxite reserves in the Affoh Hills, extending in an arch from North of Sefwi Bekwai to Asawinso
in the Western Region, were first discovered in 1921 by the then Gold Coast Geolocical Survey. In
1928, British Aluminum Company Limited (B.A.Co.) was granted concession over the deposits in the
Kanayerebo Hill northeast of Awaso, but mining did not start before 1940. At that time the B.A.Co.
acting as agents for the British Ministry of Aircraft Production, started exploitation at the Awaso deposit
(the traditional sources of bauxite in France were cut off from the Allied forces). In 1944, the railway
was extended to Awaso, connecting the mining site with the port in Takoradi, some 240 km away. In
1969 the Kanayerebo pit was closed and mining started on Ichiniso Hill, a small plateau 515m above
sea level north of Awaso.

In 1974, the Government of Ghana aquired 55% shares from B.A.Co. by law, leaving them 45%of the
shares. In 1982, the Canadian aluminum company ALCAN took over the shares of B.A.Co. and in
1997, after the 1983 Structural Adjustment Programme, the government of Ghana finally decided to
divest itself of majority shareholding in GBC by the sale of 35% of its shares to its joint venture partner
ALCAN.

Since then the Canadian company holds a majority of share of 80% while the government of Ghana
retains a nominal 20%.

The reserves at the ltchiniso Hill are approximately 21 million tons of which 11 million tons could
actually be mined, depending on the annual production, activities at Itchiniso could continue until
approximately 2015. According to company sources the total reserves in the GBC concession area of
Affoh Hills are around 20 mio t at Subiri, 20 at Afao and 8 at Kanayerebo enabling the GBC to
continue mining for the next years (GBC 2003, Nsiah 2005).

Facilities and Processes

The bauxite ore of Itchiniso is being mined from an open pit. The process involves bush clearance with
bulldozers, overburden stripping, by means of a backhoe excavator and drilling of primary blast holes
by means of a compressed air powered drill. The primary holes of a diameter of 101 mm are filled with
the main charge. After primary blasting, oversize material is further reduced in size by an impact
hammer attached to an excavator or by secondary blasting. The rock material is then loaded onto
dump trucks and hauled up a 1 km route to the crushing plant. There it undergoes different crushing

processes until the size is reduced to minus 4“, then it is discharged onto a conveyor which transports
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the material to the washing plant. The conveyor is 2,2 km long and drops 364 vertical metres. In the
washing plant, the lump ore and the plus 1/8" (plus 3 mm) material receive a strong water-sprays wash
before being discharged onto the product conveyor to pass to the rail-bins. The purpose of this
washing procedure is the removal of clay and thereby the reduction of silica content, which leads to
reduced alumina recovery at the smelter and to increased use of caustic soda, hence increasing
process costs.

The minus 1/8" material goes to a spiral classifier, separating it into a sand product and an overflow
containing clay. The overflow is pumped to the tailings dam, while the sand product is stored
separately. At the tailings dam the overflow is being discharged for settlement, the water is recycled
back to the plant. The material at the tailings dam therefore consists mainly of finer particles and is
hence rich of aluminum oxide. Despite this fact it is currently not used any further because the
technology is not yet developed (GBC 2003).

The bauxite ore lumbs at the rail bins are dumped onto steel trucks and transported by the Ghana
Railway Corporation in trainloads of 800 metric tons (i.e. 20 trucks of 40 mt each) to the GBC
shiploading facilities in Takoradi some 240 km away. Some bauxite ore is also hauled to Takoradi by
lorries, the amount of transport by streethaulage is quite low yet but steadily increasing due to
problems in railtransport.

The shares of the resulting material fractions from the rocks extracted in the pit are approximately as

follows: 55% lumbs, 30% fine tailings,15% sand tailings.

Tailings Dam $

No 4 Conveyor

| 500 metres

Decant Overflow

Penstock Valves

“Crocodile” Pond

%"ailings

Borrow Pit

Return Water Awa Dam

Transport Dam

Tailings Pump Washing Plant

Plan 1: Water Cycle of GBC Washing Plant (Source: GBC 2003)
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Picture 1: Itchiniso Pit Picture 2: Bauxite Haulage

Picture 3: Washing Plant Picture 4: Tailings Picture 5: Railbins
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Map 2: Concession Area of Ghana Bauxite Company (Source: Minerals Commission)
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Production

Bauxite production has been surging since 1999. It increased from 355.200 metric tonnes in 1999 to
683.700 in 2002 and down to 498.060 in 2004 (Chamber of Mines 2005). The high production result in
2002 placed Ghana as the 15th top world producer that year and the second largest producer of
bauxite in Africa after Guinea. According to company sources, the low production rate in the following
years is due to the deterioration of the rail system, it could exceed an anual production of one million
metric tonnes by 2008 provided there is significant improvement in transportation (Akabzaa 2004: 14;
Nsiah 2005). The extent of dependence on the transport system can be shown in the significant
reduction in the volume of production in the years 1983 and 1984. The general decline in the national
economy during that period of time resulted in deterioration of railway and port infrastructure and
hence in very low production numbers of 82.310 metric tonnes and 44.169 mt respectively (Akabzaa
2004: 10).

The total amount of bauxite mined in Ghana is shipped to Canada for further processing. Because the
bauxite ore from Awaso is of extremely high quality reaching alumina contents of 65-70% (which is
finally blended down to 52% to prolong mine life) it is ultimately not processed into primary aluminum
but used in the chemical industry where over 200 products are derived from it, e.g. toothpaste,
porcelain, spectacle lenses, abrasive compounds, automobile spark-plugs tops, fire resistent foam etc
(GBC 2003, Nsiah 2005).

Table 1: Production of bauxite ore in 1000 metric tonnes (Source: Minerals Commission)

Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

MT 530 383 537 341 355 504 678 683 495 498

Economic Benefits

Before the economic effects will be presented some general aspects concerning the development of
the Ghanaian economy must be explained:
Since the debt crises of the developing countries in the 1980s the focus of economic development
strategies moved away from projects on the local level, to structural economic reforms on the national
level. The start of the Economic Recovery Programme (ERP) in connection with the Structural
Adjustment Programme (SAP) of the world Bank and the IMF in the year 1983 under the Government
of Jerry Rawlings symbolizes this change in Ghana (see Akabzaa 2001). Sectors that had the
potential to generate export revenue were the priority targets of these reforms, in Ghana these were
the mining (especially gold and diamonds) and the cocoa sectors as the biggest gross foreign
exchange earners. As a result, in 1986, the mining sector reforms started. In order to attract foreign
investment a variety of measures was taken, key aspects were (Akabzaa 2001: 18):

- Changes in mining sector legislation;

- Increasing fiscal liberation of the mining sector;

- Strengthening and reorientation of government support institutions for the mining sector;

- Privatisation of state mining assets; and

- Enactment of environmental laws and other mining sector legislative changes.
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In combination with macroeconomic policy reforms and improved exploration, mining and processing
technologies, the above-mentioned structural adjustments have lead to a boom in the mining industry,
especially gold and diamond production enjoying the most phenomenal growth: Gold production
increased from 8.78 metric tonnes in 1984 to its peak of 81.12 mt in 1999, diamond production from
345,675 carats in 1984 to its peak of 1,090,072 carats in 2001 (Chamber of Mines 2005).
In general, the economic impacts of the growing mining sector in Ghana are judged differently. The
most publicised benefits are (Akabzaa 2001: 39-41):
- the provision of foreign exchange (sector has become leading gross foreign exchange earner
since 1992, 46% or $ 793 mio in 1998);
- the provision of substantial government revenue (14.75% in 1995);
- the provision of capital and social infrastructure to the public;
- the generation of direct and indirect employment (20% of formal sector employment, 20,000
people employed in large-scale mining companies); and

- the development of the communities in the mining areas.

However, this official view is increasingly critisized from different sides stating that these positive
figures do not reflect the reality on the ground. According to these arguments the mining sectors net
foreign exchange contribution to the national economy has been minimal due to generous tax breaks
given to investors and the fact that mining companies retain on the average 75% of their export
earnings in off-shore accounts. Most of the sector’s contribution to national revenue emanates from
royalties and income taxes of local employees, not from corporate income taxes due to the virtual tax
holiday enjoyed by these companies (Akabzaa 2001: 42). At the same time the mining sector has little
potential to generate employment since the open pit operations are capital-intensive and show the
tendency to lead to massive lay offs. As a result more than 1,000 mine jobs were lost in the Tarkwa
area alone between 1992 and 1998 (Akabzaa 2001: 42). The contribution of the sector to total GDP is
thus estimated at only 1.5% (Akabzaa 2001: 42). Apart from the very limited economic benefits high
social and environmental costs are critisized. Gold mining activities in the Tarkwa area have lead to
displacements, family disorganisation, unemployment, prostitution, drug abuse, degradation of land
and vegetation, water pollution, dewatering effects, air and noise pollution and various health impacts
(malaria and skin diseases) (see Akaazba 2001, Quinlivan 2003). Since the complaints of the affected
local communities are mostly rejected by government officials especially in the gold mining area the
conflict between inhabitants and mining companies has heated up and and even lead to violent
clashes between demonstrators and police forces as occured in Prestea in September 2005 (see
National Graphic 03.09.2005).

Regarding the impacts of the mining sector in the Bibiani-Anhwiaso Bekwai District, especially of the
bauxite mine in Awaso, there is unfortunately no study available at this time. However some basic
aspects and personal impressions can be stated here.

Apart from the bauxite in Awaso there are currently two gold deposits exploited in the district, one in
Bibiani by Ashanti Goldfields Ltd. and one at Chirano by Chirano Gold Mining Company Ltd. The
whole mining sector employs 1.5% of the district population of 103,256 (Bibiani District 2003). The
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main income activity though is farming (cassava, plantain, rice; cocoa, coffee, oilpalm;
livestock/poultry), employing 76% of the population (Bibiani District 2003).

The bauxite mine in Awaso contributed about 2% to Ghana'’s total mineral exports in 2001 (Akabzaa
2004: 15), the total annual export value from bauxite has been particulary rising from 1996 to 2001,
from 8.4 mio $ US to 16.4 and dropping to 11 in 2003 (Akabzaa 2004: 17). GBC contributes to
national revenue mainly through Mineral Royalties (a production-based tax with a minimum rate of 3%
and a maximum of 12% of total value of mine production), Employee Income Taxes (PAYE), the
National Reconstruction Levy (tax representing 5% before-tax profits of the company) and Corporate
Income Taxes. Despite of the fact that income taxes were not paid in some years due to losses
incurred in those years GBC contributed 25 billion cedis over a period of 9 years between 1995 and
2003 (Akaabzaa 2004: 17).

A second major contribution to national accounts are the payments of GBC to the Ghana Railway
Company for transporting the bauxite ore to the shiploading facilities in Takoradi. The freight charges
amounted 4.9 billion cedis in 1995 and increased to 41.2 billion cedis in 2003 (Akabzaa 2004: 20).
Altogether an analysis of the sub branch accounts of the GBC shows that over 50% of sales revenue
is used to pay taxes or various support companies in Ghana (see table).

In terms of direct employment the development has been less beneficial. The general trend of
downsizing the hitherto over-blotted labour force in order to reduce production costs can be observed
in Awaso as well. The total direct employment is falling over the last years from more then 1,000 in
1995 to less than 400 in 2003 (Akabzaa 2004: 23).

Estimations about the generated indirect employment through the payments the GBC makes to
various support companies are difficult to make. Akzaaba (2004: 23-23) estimates that the bauxite and

manganese companies account for about 1733 jobs in the railway sector.

Reality on the Ground: the Case of Awaso

Despite the fact that the payments of GBC have a significant positive rippling effect on the wider
national economy (Akabzaa 2004: 25), the local communities do not seem to receive appropriate
benefits from the mining activities. All together there are about seven communities surrounding the
concession area of GBC: Adiembra, Atronso, Asempaye, Akaasu, Ntakam, Chirano, Subiri and Awaso
itself. All of them are small rural villages mostly dependant on farming food crops and cocoa. The
number of inhabitants is difficult to estimate, according to community representatives it is 3000 for
Adiembra, 5000 for Atronso, 300 for Asempaye, 3000 for Akaasu, 1700 for Ntakam, 6000 for Chirano,
3000 for Subiri and 7000 for Awaso.

Awaso is the biggest community in that area and being located right at the entrance gate of the GBC
concession area the most affected one by the mining activities. It is a rather poor community,
characterized by old housing structures and rough dirt roads. It is missing a drainage system but is
connected to electric energy. The main income generating activity is farming, followed by small scale
trading. The Chief of Awaso is the 60 year old Nana Yaw Gyam lll., who was enstooled in 1974, and
the assembly woman representing the community in Bibiani is Elisabeth Owusu.

According to these community representatives direct financial benefits for Awaso do not exist; the

town is not receiving any payments from the district council, as share of the royalties or other
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payments made as national revenues by GBC. Direct employment of community members is very low,
only a hand full of inhabitants from Awaso are permanent workers at the mine, mostly as unskilled
workers in the security service. Indirect employment can hardly be found either. There is a food
catering service in Awaso employing 5-6 persons and supplying mine workers with food on a daily
basis but other than that no businesses or services used by the GBC are located in the community.
Several meetings with community representatives of Awaso including the chief, the elders and the
assembly woman, showed that there was strong dissapointment regarding the poor state of the
community despite over 50 years of extensive bauxite exploitation on their traditional land.

According to these meetings the Awaso community lost a great part of their territory to the bauxite
mine when the concession for the Itchiniso pit was granted in 1969, and the compensation paid to the
district council never reached the inhabitants. This had an enormous impact since most people
depend on farming as their main income generating activity. Additionally Awaso suffered
environmental impacts by the mining activities which further deprived them of their livelihood. Most
significant is the damming of the Awa stream, formerly Awaso’s main source of water, by the GBC in
order to supply the water for the washing plant. Firstly, the construction of the dam changed the
natural flow regime of the Awa stream significantly, resulting in a lack of water during the dry season
and thus making farming on the river banks impossible. Secondly, fine bauxite material from the
washing process contaminated the stream making the water not suitable for drinking. Although the
construction of the tailings dam in its current form (constructed in 2003) now prevents these process
effluents to reach the stream the old waste material can still be found in the river as sediments (see
picture below). Additionally to these effects the fish population was vanished because of the dam,
destroying another important income activity in a rural area like Awaso.

Another major impact of the mining activities mentioned by the inhabitants is the deteriorating of air
quality, affected by the dust generated by road transport (especially during the dry season) as none of
the roads within the mine and the Awaso Town are tarred. Despite the fact that the GBC is intending to
regularly water all of the roads, during a two week stay in Awaso this practice could only be observed
very rarely. Instead, the increasing road haulage due to the transport problems mentioned above
results in significant air pollution (see pictures below).

To mediate concerns like the ones above and to “ensure harmony and healthy relationship among the
community” (GBC presentation) the GBC has established a Community Assistence Committee
consisting of representatives from the five communities in its catchments area (Awaso, Atronsu, Subiri,
Chirano and Asempaneye), the Human Resource Manager and the Chief Accountant of GBC; it is
chaired by the Chief Engineer of GBC. It is supposed to select the highest priority community
development projects and send them to the managing director of GBC for approval. Since projects can
be only approved if there are funds available which is in turn dependant on the economic performence
of GBC the actually implemented projects vary from year to year. In 2002, a total of 100.000 $ was
approved to construct electricity poles in Atronso, Subiri and Asempanaye, boreholes in Awaso,
Atronsu, Subiri and Asampanaye and a JSS school building in Chirano. In the following years though
due to financial losses development projects were not possible to this extent. According to company
sources, they totalled only 12.000 US $ in 2005 (Nsiah 2005).
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It should be noted that the community representatives of the five villages did not confirm regular
meetings with the company and that the guidelines of the Community Assistence Programme free the
GBC of any further maintainance costs as soon as they are installed. Additionally one condition in the
policy is the official handing over of the project to the community through management with media
coverage.

Very positive for the community is the GBC hospital, originally built for the employees of the mine but
now open to the public as well. It is located in the concession area and can be reached by a company
owned bus. The school built by the company in the Kanayerebo compound is open to the pupils of

Awaso as well, the teachers are employed by the government.

Picture 6: Road in Awaso Picture 7: Road Haulage through Awaso

Picture 8: Bauxite Sediments in the Awa Stream Picture 9: Borehole provided by GBC
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Conclusions

In conclusion, the bauxite mine at Awaso shows a very typical pattern of the mining activities in
Ghana. Although the national economy seems to have significant revenues from it, on a regional or
local level the benefits are very limited, in contrary the environmental and social impacts severe. The
fact that, in Awaso, open conflicts between the local community and the mining company have not
occured up to this day is assumably not a result of healthy relations between the two parties, but due
to the fact that mining has been a part of community life for over 50 years and people have adjusted to
it. Additionally bauxite mining does not lead to sudden and severe contamination incidents as for
example the cyanide spillings in the gold production, therefore media attention is not drawn to the
environmental problems experienced in Awaso. However, growing tensions in the community can
clearly be observed. These tensions are also deepened by the fact that the GBC employs the Chief of
Awaso as contractor for weeding activities in the concession area. In the gold mining area special
contracts with or payments to traditional leaders are common instruments of the mining companies to
assure loyalty to the company - unfortunately this leads to serious tensions and the fragmentation of
the community because the Chief profits from a situation all other community members are suffering
from. This tendency is clearly visible in Awaso, therefore GBC's current policy must be regarded as
problematic.

The Community Assistance Programm of GBC and the realized projects certainly symbolize a
commitment to the local communities, but the structures and processes of the programme cannot set
the basis for healthy long-term cooperative relations between the two partners. Unfortunately the
Assistance Projects have the character of paternalistic donations putting the communities in the
position of beggars over vital livelihood issues such as water supply.

It is important to note here that most communities clearly do not oppose the existence of the mining
activities although they have had to bear significant costs. But they do in fact strongly claim their right
to receive structural benefits from it, notably sufficient water supply and employment are urgent issues

to be adressed in the future.

2.3.2. Volta Dam and Generating Facilities

Historical Background

The basic idea of the whole Volta River Project dates back as far as 1924, when the british geologist
A. Kitson proposed to dam the Volta at Akosombo in order to use Ghana's vast bauxite reserves in
Awaso and Kibi for processing primary aluminum. But as mentioned earlier Kwame Nkrumah was the
first politician who seriously put the idea of an integrated aluminum production line in form of the Volta
River Project on top of his agenda. First priority was given on the Volta Dam as starting point of the
whole development project.

Apart from generating the necessary energy the dam was also suposed to have a variety of other
positive effects. In creating “man’s greatest lake" (Moxon 1984) the Ghanaian government hoped to
set the base for a flourishing fish industry, an effecient transport system connecting the south of
Ghana with the remote north, the modernization of agriculture by introducing irrigation techniques and

a development of the growing tourism sector.
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Following the difficult negotiation processes described earlier, construction work on the Akosombo
Dam including a hydropower plant began in 1962 and then was terminated in 1965. The first four units
of the Akosombo power plant were brought on line by early 1966, and installation was completed with
two additional units in 1972 with the total installed capacity of 912 MW. The Volta River Authority
(VRA) became the body corporate in charge of the facilities, it received technical assistance from
Ontario Hydro for operation and maintenance until the late1970s (Arthur n.y.: 29). The facilities of the
Akosombo Dam were officially handed over to the VRA by Kwame Nkrumah in January 1966. Half of
the construction costs of 180 mio $ US were directly financed by the Ghanaian government and the

other half, by loans from the World Bank, the US and Britain.

Facilities and Production

The dam at Akosombo is 141 high, 640 m long and made from stones from the region. It created the
world’s biggest man made lake with a surface area of 8.502 km?, an hydrological catchment area of
385.180 km® and a water volume of up to 148 km®. The Volta Lake covers roughly 3,5% of Ghana's
land area.

The power generating facilities consist of six generating units built by the Italian company Impreglio.
Four of the units were completed in 1965 and two of them in 1972 (VRA 1996). During the Retrofit
Project, which was implemented in 1989 and completed in March 2005, new turbine runners were
installed, increasing the capacity to a total of 1050 MW.

In 1981, an additional dam was build on the Volta River, approximately 10 km downstream from the
Akosombo dam. The Kpong Dam has four generating units with a total capacity of 160 MW. Two-
thirds of the construction costs of $ 200 mio were financed by loans from Arabic, Canadian and
European financial institutions (Voss 2000). To transmit the power the Hydroplants at the Volta River
generate the VRA, which operates a nation-wide transmission system connecting Ghana’s ten
regional administrative capitals to the national grid.

Despite the increasing capacity over the last 40 years, energy production has fluctuated significantly
due to a climate change, characterized by decreasing precipitation in the north of Ghana, the main
catchment area of the Volta Lake, and therefore has resutled in exremely low water levels. An analysis
by McCully indicates that between 1968 and 1984 only 46% of the installed capacity were exploited (in
Voss 2000). According to the Master Agreement of the Volta River Project from 1962 the Valco
smelter had the right to receive a fixed amount of electricity. Although VALCO'’s share of total energy
generated has declined from 59% in 1991 to less than 40% in 2005, the VALCO smelter continues to
be the largest consumer of electricity in the country. On the whole, VALCO, the mines, and other
industrial consumers are the largest category of consumers in Ghana, taking up about two thirds of the
total consumption, while the residential sector accounts for 26%. The commercial sector (offices,
shops, institutions, and hotels) takes up another 5% to 6% of total consumption. After 50 years, as
practically the sole focus of capital and knowledge investment in Ghana’s energy sector, the VRA
supplies less than 20% of the country’s household energy needs (Turkson & Amadu 1999, in
Agbemabiese & Byrne 2005).
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Costs and Benefits

Again it is far beyond the scope of this report to analyse the impacts of the Volta Dam. Over the last
decades a number of studies were conducted and a number of books published concerning the Volta
River Project and in particular the Volta Dam (see Voss 2000).

According to government officials the dam project is often judged as a success, being seen as
providing Ghana with a reliable source of cheap energy and making it to some extent independent
from foreign energy sources. However, damming the Volta river has had enormous social and
environmental impacts.

In contrary to research studies conducted in the 1960s by De-Heer Amissah (see Voss 2000), who
foresaw increased precipitation as a consequence of increased evaporation, the opposite effect could
be observed in the following decades. Since the damming of the river, precipitation in the northern
catchment area of the lake decreased significantly, making it impossible to cultivate the former variety
of foodcrops (groundnuts, cocoa, mais, yam and millet). Consequently today only mais and yam can
be farmed. Although long-term studies do not exist the changed precipitation pattern is seen as a
result of deforestation by the increased population pressure on the lake area. The VRA, therefore, is
starting reforestation projects hoping that increased forest cover will lead to increased annual rainfall in
the north of Ghana and thus to higher water levels of the lake.

After creating the dam another problem became evident. Due to the changed flow regime of the Volta
River the population of the bilnus snail increased rapidly spreading bilharzia in the area. An
examination of 8000 inhabitants living close to the dam in 1994 resulted in a very high infection rate of
65% (see Voss 2000).

A widely unexplored field concerning the Volta Lake is its impact on the global climate. Although
hydropower lobbyists promote dams as “climate-friendly”, growing scientific evidence shows that dams
and their associated reservoirs are significant sources of emmissions of the greenhouse gases,
carbon dioxide and methane. These are produced in reservoirs when organic matter is broken down in
oxygen-poor water by bacteria. Since the emissions are much higher from reservoirs in tropical
regions artificial lakes as the Volta Lake could have significant effects on the global climate.
Unfortunately there does not exist any research study on these aspects regarding the Volta Lake,
however VRA officials are of the opinion that decomposition of organic matter has come to an end by
now.

Apart from environmental impacts, the Dam affected vast amounts of people by huge resettlement
projects associated with it. 739 settlements were originally located in the area of the lake, therefore
80.000 persons had to be resettled, representing almost 1% of the Ghanaian population. Despite the
promises of Nkrumah that after the resettlements nobody should be worse off than before, many were
deprived of their livelihood. They lost their land, their animals and their cultural identity in the process
of leaving their traditional small communities and moving to the much bigger and ethnically mixed
resettlement towns (see Voss 2000). The situation worsened especially after the coup d'etat, that
brought a military government to power that refused to continue Nkrumahs plans (for more detailed
case studies see Chambers 1970, Frischen, Manshard 1971, Thomi 1981, Schmidt-Kallert 1995,
Obosu-Mensah 1996).
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Picture 10: Shore of the Volta Lake Picture 11: Part of the Volta Dam

Picture 12: Hydro Plant at Akosombo Picture 13: Inundated Forest

Reality on the Ground: the Case of Torgome and New Somanya

New Somanya and Torgome are two resettlement towns established after the construction of the
Akosombo Dam and the Kpong Dam respectively.

New Somanya is a small community with a population of about 1200. It was established in 1964
before the Akosombo dam was build. The VRA authority constructed all of the currently existing 171
concrete houses as compensation for the mud houses they had to leave behind. But according to VRA
policies only one room was built for each family (“one family: one room“) and the base structures for
two additional ones prepared (to be finished by the inhabitants). Although today most of the houses in
New Somanya are complete and consist of three rooms, housing conditions are still not adequate
since up to eleven family members live in one household. According to community representatives the
initial building of housing structures was the only assistance they received from the VRA. Up to this
day there is no adequate supply of water either. New Somanya is connected to the national water grid
but the pipes are broken. For that reason the inhabitants have had to dig 24 feet deep holes to fetch
water, a solution that does not have a long term perspective because decreasing ground water levels
make it more and more difficult to ensure the water supply.

According to the resettlement project of the VRP each farmer was supposed to receive 5 ha of land for

cultivation (see Voss 2000), but today in New Somanya farmers only have 3 acres compared to the 40
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acres they cultivated before. Additionally while they where formerly cultivating fertile land on the river
banks, they now struggle with lack of water and low soil quality.

Although resettled more than 10 years later Torgome does not experience a better situation. It moved
to the new location in 1978 as a result of the construction of the Kpong Dam. Torgome has about 1500
inhabitants, with the main income generating activities being farming and poultry. In contrary to New
Somanya water is sufficiently supplied by the national grid. But like their neighbours further north they
complain about a lack of farmland and of low soil quality, which makes it difficult for them to earn their
living. According to the inhabitants a variety of projects bringing economic development and
employment to the region were proposed by them to the government, including the introduction of
irrigation agriculture, the establishment of a pottery industry (the area has very good clay reserves)
and the use of the rich oystershells deposits to process paints etc. Unfortunately their requests

received no reply.

Picture 14: New Somanya’s Source of Water Picture 15: VRA Buildings in New Somanya

Picture 16: Chief and Elders in Torgome
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Conclusions

See next chapter.

2.3.3. The VALCO Smelter

Historic Background

When, in 1959, Kaiser and Reynolds Metals, based in California and Virginia respectively, formed the
consortium VALCO and started negotiations with the Ghanaian Government, they were already two of
the leading aluminum companies in the world. As being multinational companies they were focused on
profits, therefore the main interest for their involvement in the Volta River Project was to build an
aluminum smelter with production costs as low as possible. Since 20-30% of the over all production
costs in the smelting process are energy costs, the goal of their negotiations activities with the
Ghanaian government lay on receiving as much electric energy as possible at the lowest prices
possible. Heavily supported by the US government the consortium of Kaiser/Reynolds achieved an
agreement with Ghana in 1962 that provided them with a variety of outstandingly favourable
conditions (see Voss 2000):
- fixed energy costs of 0,2625 US-cent/KWh for the next 30 years (with an option to prolong that
period 20 years);
- guaranteed energy supply by the VRA for 50 years (during the first 30 years a guaranteed
amount of 370 MW annually);
- no obligation to exploit Ghanaian bauxite reserves, but permission to import alumina fro
Jamaica for at least 10 years; and
- a variety of tax exemptions, including for import of alumina and other ressources, export of

alumina, and corporate tax until 1978.

The aluminum smelter of the VALCO consortium with a capacity of 200.000 metric tonnes per year
was built in Tema, 25 km east of Accra. Kaiser provided only $ 12 mio in direct finance, 85% of the
costs ($ 150 mio) were financed by bargain-rate loans from the United State taxpayer-funded Export-
Import Bank. The smelter owned by Kaiser Co. (90%) and Reynolds Metals (10%) started operations
in 1967.

Facilities and Production

The VALCO smelter in Tema consists of 5 potlines with a capacity of 40 t/y each in which the alumina
is processed into aluminum. The VRA provides the smelter with electric energy.

Aluminum production fluctuated over the last decades. Due to energy shortage during the years of
draught in 1983 and 1984, production was extremely low, only reaching 43,000 and 60,000 metric
tonnes annually. Despite the fact that in the remaining years production rate rarely reached full
capacity of 200.000 metric tonnes per year either VALCO could still successfully operate the smelter,
making after tax profits of 156.649.695 $ US from 1968 to 1981 alone (Arthur n.y.: 23). Up to this day
the primary aluminum at VALCO is produced completely from imported resources (e.g. alumina from
Jamaica). Originally the primary aluminum was almost completely exported, only 10% stayed in

Ghana for further processing (Voss 2000). Currently though, after the restart (see below) the bulk of
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VALCO's products are being transferred to the spearhead of the Ghanaian aluminum fabricating
industry, Aluworks Limited, which has a production capacity of 20.000 tonnes annually.

In April 1997 the expiration of the power contract was followed by a dispute between the government
of Ghana and the VRA on one hand and Kaiser Aluminum & Chemical Corporation on the other (which
by then had 90% shares in VALCO, ALCOA had 10%) resulting in the shut down of the smelter in
October 2002. The dispute could not be settled until Kaiser agreed in 2003 to sell its shares to the
government of Ghana paving way for the reactivation of the company. In September 2005, finally
VALCO announced the restart of the smelter producing molten aluminum for supply to Aluworks
Limited to meet aluminum demands of the local industry which almost collapsed due to the break in
VALCO'’s production. Since the closure of VALCO Aluworks had been forced to import aluminum
ingots from South Africa. The restart of VALCO was described as “historic* because it was the first
time in its 38-year history that the restarting of the plant had been done with wholly Ghanaian
manpower as compared to the past where restart schedules were done under the supervision of
expatriates (see Ghana Review 01.10.2005).

According to the re-start agreements, Ghana will be the managing owner of the smelter and will
receive technical, operational and commercial support from ALCOA. In addition, ALCOA will serve as
VALCO's exclusive distributor for export sales of metal produced at the smelter. Alumina, the key raw
material for aluminum production, will be supplied via an interim supply agreement between AWAC
and VALCO. Power for the smelter will be supplied by the Volta River Authority (VRA). Costs for the
re-start, estimated at 20 million $ US, will be funded by debt financing obtained by VALCO.
It is expected that the production level will hit 120.000 tons by end of February 2006 and would even
increase when Ghana starts benefiting from the West African Gas Pipeline Project (see below). As
part of the investment package introduced by the Ghanaian government and ALCOA in order to
establish an integrated aluminum production line VALCO is expected to double the output of the
aluminum smelter from 220.000 metric tonnes to about 500.000 at the cost of 700 million $ US.
Additionally ALCOA will invest 1 billion $ US in the provision of power for VALCO through the West
African Gas Pipeline Project as was announced in October 2005 (Daily Graphic 13.10.2005).

Impacts
The economic benefits for national revenues from the aluminum smelter have been very limited due to

the tax holiday and other pioneer industry tax relief granted to the company until 1978 and to the low
energy costs. Although the electricity prices were moderate in the 1960s, in the follwing years when
energy prices increased rapidly as reaction to the oilcrises they turned out to be extarordinary low, with
11 cents per kwWh only covering only 17% of production costs (Switke 2005).

Employment at VALCO fluctuates with production level, ranging from 2000 persons in the 1970s to
2500 in 1998 (Voss 2000) and only 300 were retained during the years of shut down.

Burnett (1980) therefore describes the smelter project as "a classic example of an ‘enclave’
multinational operation that augments a foreign corporation's profits and growth, while contributing
little to economic progress of the Third World country that hosts it" (quoted in Arthur n.y.: 24).

As mentioned above the electrolytic smelting of aluminum is connected to various environmental

impacts. One being the emission of climate relevant greenhouse gases (GHG). A study by the
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Environmental Protection Agency (EPA) of Ghana from the year 1998 regards the aluminum
production at VALCO the main relevant country source of greenhouse gas emissions from the
industrial processes sector, contributing about 99% of CO, emissions per year (293-307 Gg CO,)
during the period of 1990-1993, and 87% for the period of 1994-1996 (EPA 1998: 12; see table). The
decline in emission contribution (307 Gg CO, in 1993 to 230 gG CO, in 1996) is a result of reduced
aluminum production from 180.000 metric tonnes per year to about 136.000 metric tonnes per year
representing a drop of operating capacity from 90% to 68%. These decreasing production levels
directly reflect the Volta lake level trends and the hydro power availability for the period of 1990-1997.
Current plans to ensure the electricity supply for the smelter by energy projects such as the West
African Gas Pipeline and to increase the smelter capacity to 500,000 metric tonnes annually will result

in significantly increasing GHG emissions.

Table 2: Greenhouse gas emissions of industrial processes sector 1994-1996 (in Gg)
(Source: EPA 1996)

Year 1994 1995 1996
Greenhouse gas
CO, CH, N.O CO, CH, N.O CO, CH, N.O
source category
Total industrial
281.766 277.627 268.050
processes
Lime production 0.163 0.220 0.220
Limestone use 27.945 28.664 28.821
Soda ash and Sodium Bi 0.949 1.325 3.901
Carbonate use
Calcium Carbide
1.195 1.380 0.891
use
Iron and steel
. 3.178 2.995 3.597
production
Aluminum
) 248.336 243.043 230.620
production
Conclusions

The Volta River Project as it was finally realized consisting mainly of the hydropower plant at
Akosombo and the VALCO smelter in Tema has been analyzed intensely during the last 30 years.
Although there are some enthusiastic voices stressing the vast amount of electricity available to
Ghana today and the political symbolism of the dam for the whole region of West Africa, from a strictly
economical perspective the project could not reach the Ghanaian expectations. Or as Hart (quoted in
Arthur n.y.: 24) puts it:

“From the point of view of the U. S. Government and the multinational aluminum companies it has

been a success, but from the point of view of Ghana it has been a failure. It has not helped Ghana to
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industrialize either through the electricity side or the aluminum side of the venture. It has caused
severe disruption by the creation of a massive and as yet unutilized man-made lake. Perhaps most
important of all it would seem that Ghana has become a pawn in the strategy of the world's major
aluminum companies".

Many of these social and environmental disruptions on the local level are well documented but still
prevail even after 40 years; many of the global environmental effects caused by the world’s greatest

man made lake are not even analyzed yet.

2.4. Future Projects

2.4.1. Bauxite Mining in Kibi and Nyinahin

The bauxite deposits in Kibi/Eastern Region were discovered early in the 20th century and were also
part of Nkrumah’s plans for the establishment of an integrated aluminum industry. After expiration of
the ten years agreement permitting Kaiser to import alumina from Jamaica the government of Ghana
hoped Kaiser would invest in exploiting these national bauxite deposits. In 1974, negotiations on an
alumina refinery and a bauxite mine at Kibi started resulting in a good-will-agreement (Voss 2000), but
nothing happened although a number of feasibility studies have been conducted up to this day (British
Aluminum Company 1957, Kaiser Engineers and Geological Survey Department 1964, Geological
Survey Department 1966, Bascol 1972, Alutery 1976, Tsyetmetprom 1987).

After the Memorandum of Understanding in 2005 Kibi was put on top of the agenda again and new
feasibility studies commenced which at this point have not been finished yet. Kibi hosts an estimated
152 million metric tonnes of high quality bauxite (average alumina grade 48.15%) located in a precious
Forest Reserve area. The study will also analyze rail transportation upgrades and other necessary
infrastructure improvements.

The government will provide the joint enterprise with exclusive rights to the bauxite resources in Kibi.
Bhp Billiton, an Anglo-Australian firm, is interested in exploring bauxite at Kibi. Billiton would invest
about $1bn to establish an integrated mining and alumina processing industry. The project is expected
to employ more than 3,500 people, and a further 1,500 would be needed to keep it running after
completion.

Nyinahin is located in the Western Region, some 50 km south west of Kumasi. As in Awaso the
bauxite deposits in Ninahin lay in a hill formation covered by Rain Forest. The volume of the reserves
are estimated at 350 million metric tonnes. Since the deposits lay in a very isolated area only to be
reached by 4x4 vehicles the author was not able to visit the site, unfortunately the number of
inhabitants affected by the mining activities could is unknown. However, according to representatives
of Awaso the Chief of the affected community in Nynahin visited Awaso to get an impression of the
mining activities.

In June 2005, feasibility studies started at the site, at the point of editing this report they have not been

terminated yet, an interview with VALCO about the stage of development was refused.
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2.4.2. The Refinery

The refinery is also part of the feasibility studies currently conducted by Alcoa. The initial design
capacity is estimated at up to 1.5 million metric tonnes per year. It is expected that the refinery
operations will utilize natural gas at competitive industrial rates from the West Africa Gas Pipeline
project that has recently received funding to accelerate its construction (see below), it will probably be
located close to the smelter at Tema. Unfortunately there was no additional information available since

the feasibility studies are still being conducted and information policy of VALCO is very restricted.

2.4.3. Energy Projects

Because the energy demand in Ghana is growing (especially in case of an increased smelter capacity
in the future) and a series of droughts led to severe power shortages and a growing dependence on oil
and gas imports, the Energy Commission of Ghana has elaborated a set of development strategies to
meet future demands. The first ever National Strategic Energy Plan for 2000-2025 published in May
2005 therefore proposes the construction of four hydroelectric dams by the year 2020 and the
construction of the West African Gas Pipeline in order to ensure security of electricity supply and to
ensure universal access to affordable electicity service.

The dams are the Bui, expected to be operational by the year 2012, the Hemang and Juale, planned
for 2015 and the Pwalugu, in the Upper East region, proposed for 2020. Although already part of the
Volta River Project of Nkrumah the dam at Bui was never built. Finally constructed now it would dam
the Black Volta at the Bui gorge located in the Brong Ahafo Region of Ghana and thereby inundate a
greater parts of the 1800 km? Bui National Park, a protected area of Guinea Savannah and home of
two populations of black hippopotamus, numbering 140-150 individuals. The total area of land
eventually being flooded ranges from 17,800 ha to 68,500 ha, depending upon the final decision taken
on the dam's elevation. Depending upon the total area to be flooded, the number of directly affected
inhabitants will vary from 652 to 4433 people (IRN 2000). Additionally some 30.000 people living
scattered around the national park will face considerable problems due to a severe decline in the fish
resources, therefore diminishing the population's basic food income and threatening their right to feed
themselves. At the same time the project is also economically questionable with power supply from the
already established dams beeing anything but reliable due to severe droughts experienced in the sub-
region during the last decades.

In order to stop the project local communities and environmental activists have been trying to bring the
issue to the public eye. Because the World Bank, the European Investment Bank and other multilateral
agencies are not interested in the questionable project the government of Ghana had to look for
private investors. In 1999, a Memorandum of Understanding was signed between the government and
private investors (Brown and Root (UK); Alstom Hydro Limited (UK); Grupo Dragados SA of Spain and
Hyundai of South Korea), but no agreement was achieved.

In October 2005, another Memorandum of Understanding was signed, this time with Sino Hydro, a
Chinese construction company. Following the agreement the government ordered an Environmental
Impact Assessment (EIA) at a cost of $ 2 mio to prepare the ground for the take-off of the $ 500 mio

project after ongoing negotiations on funding have been completed. So far the Exim Bank of China is
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expected to provide the funding for the project but Ghana is still negotiating with the Chinese
government about the terms of the loans (Daily Graphic 10.28.2005).

Another project of the Strategic Energy Plan is the West African Gas Pipeline (WAGP). It will transport
natural gas from Nigeria to Benin, Ghana, and Togo by way of a newly constructed 620 km long
pipeline. The pipeline will originate in Itoki/Nigeria transporting gas from various fields in the Niger
Delta and then run offshore to a distribution point near Takoradi/Ghana from where it would continue
to Cotonou/Benin, Lome/Togo and Tema/Ghana to supply industrial and commercial gas customers,
including electric power utilities. The project proponent is the West African Gas Pipeline Company
Limited, an incorporated joint venture partnership between an affiliate of Chevron Nigeria Limited,
Nigerian National petroleum Corporation, an affiliate of Shell petroleum Development Company of
Nigeria Limited, Société Beninoise de Gaz S.A., Société Togolaise de Gaz S.A. and subsidiary of the
Volta River Authority. The costs are estimated at 500 mio $ US and financed by the joint venture
partners. Construction started in September 2005 and will be terminated in 2007 (EPA 2004).

In feeding the Takoradi Thermal Power Plant with the gas from the WAGP, Ghana hopes to provide an
“abundant, relatively clean, relatively low-priced source of energy* (EPA 2004) and realize financial
savings through the use of natural gas as a less expensive fuel source as compared to currently used
fuels. The WAGP is expected to supply an extra 2500GWh of electricity a year from 2007.

There are critical voices though. First of all it is argued that Ghana will not realize any financial savings
because the amount of 88 mio $ US to pay for annual gas supply by Ghana would only yield marginal
savings with cost of electricity generated almost equaling that of oil based electricity. Secondly it is
feared that in case of an upgrade of VALCO's production capacity the whole amount of energy would
be taken up by the VALCOQO's operations alone, leaving the country heavily dependant on imported oil —
ALCOA, shareholder of VALCO, is very interested in the WAGP project announcing the investment of
1 billion $ US in the provision of power through the West African Gas Pipeline Project.

The environmental impacts of the WAGS cannot be estimated at this point, but the generation of
electric energy in the thermal power plant in Takoradi results obviously in the emission of greenhouse

gases.

3. Evaluation of the Aluminum Production in Ghana

After reviewing the current aluminum industry of Ghana briefly in this report it must be stated first of all
that there does not exist a complete aluminum production line and that the existing components are
not integrated at all. The bauxite mine in Awaso exports the complete amount of exploited bauxite ore
to Canada, an alumina refinery has never been established and the VALCO smelter has been shut off
for the last three years just starting operations again two months ago. Additionally the hydro power
plant at Akosombo generates electric energy but is suffering from decreasing water levels resulting in
VALCO looking for energy supply from the WAGP.

Secondly the current projects for finally establishing an integrated aluminum production line are in an
ebryonic stage making it rather difficult to estimate how they will affect the country’s economy,

environment and society in the future.
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But even having in mind the embryonic stage of some components of an integrated aluminum
production line looking at some central features of the aluminum industry in Ghana today can give an
impression of the effects to be expected from the establishment of such a complete and integrated
aluminum production line in the future.

The existing components have up to nhow been very little integrated into the Ghanaian economy thus
resulting in very limited benefits for the country as a whole. The industry could not induce an economic
development intended to generate wealth and prosperity for the Ghanaian people.

Instead the description by Burnett (see above) regarding the VALCO smelter seems to apply to the
aluminum industry as well: it has long been an economic enclave operated by foreign corporations,
heavily supplied by imports and almost completely producing for export, therefore only very little
beneficial for the national economy and at the same time causing great social and environmental
disruptions.

The bauxite mine is a visual example of that. The company headed by a Canadian management is
operating almost completely autarkic from the local surroundings. It has built two company owned
compounds in the concession area for the emloyees and their families, a school, a hospital and a
community center, the senior staff lives in a residential area on top of the kanayereebo hill, enjoying a
golf court, a tennis court and a swimming pool. Water is provided from the Awa stream in the
concession area through a sophisticated filtering system, food can be purchased from the company
owned grocery store. Economic and social relations to the surrounding area are very limited. In
comparison the local population - while observing this - is confronted with difficult living conditions
(partly worsened by company practices) and very limited participation in development processes both
on a local and on a regional level.

Concerning a higher integration of the aluminum industry in the national economy the very recent
developments might indicate a slight change. The fact that the Ghanaian government now holds 90%
shares of VALCO opens the door to extend the national fabricating industry and even to produce
goods for a future West African market. The Memorandum of Understanding with ALCOA shows that
there is even a possibility to finally complete the aluminum production line Ghana has been waiting for
over 40 years.

From different sides though these prospects of an integrated aluminum production line are assessed
very pessimistically.

From an economic perspective it is, after the broken promises of the last 40 years, rather questionable
whether the multinational ALCOA is seriously interested in establishing an integrated aluminum
production line now or whether it is merely trying to secure the long-term production of aluminum
supplied by low cost electricity from the VRA and the potential cheap power from the WAGP.
Therefore critics like Dr. Kojo Arthur, associate professor at Marshall University in Virginia who served
on the Technical Committee of the VALCO renogiations in 1982-1985, urge the government not to
make any agreements until substancial committment is shown by ALCOA to build a refinery and
establish a bauxite mine (Arthur 2005). But even if the integrated aluminum production line would
become a reality Arthur is relatively pessimistic concerning the positive effects because he fears it will
be controlled by the foreign aluminum transnationals and not be integrated into the national economy

at all. To avoid that, he claims, that the government should have a substantial share (35-45%) in the
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refinery and at the same time sould increase its off-take of aluminum (up to 50%) from the smelter in
order to build on its small-scale aluminum fabrication industry. A similar perspective is taken by Thiel
(2005) who argues that developing countries should follow the model of government-coordinated
private enterprises, rather than market liberalism in order to avoid internationally active corporations to
skim off the benefits of economic development. Therefore the state should keep the leading role for
itself.

The second set of arguments doubting the positive effects of an integrated production line comes from
grassroot actors, environmentalists and human rights activists. They argue that the development of the
existing components, especially the Volta Dam, already lead to severe environmental and social
disruptions, forcing thousands of people off their land, destroying their base of selfsubsistance,
introducing lethal diseases and affecting the global climate by GHG emissions. The establishment of
an integrated aluminum industry most likely controlled by multinational companies eager to force down
production costs in cooperation with a government characterized by weak environmental institutions
and very industry friendly policies is feared to result in further depriviation of the local population and
destruction of the natural environment. These actors seem to favour an alternative perspective on
development, based on a local approach and mainly on the additional ideas of the Volta River Project.
Therefore irrigation agriculture, fisheries and lake transport as well as the establishment of small scale
industries (see the proposals of the Torgome community) should be supported instead of the large
scale aluminum industry.

Apart from these two sets of arguments concerning the establishment of an integrated aluminum
production line in particular there is a much more fundamental discussion about Ghana’s development
model in general. More radical scholars argue that all efforts to ultimately eliminate poverty and secure
a better life for all in Ghana in the last 40 years have been based on a model of development that
must be seriously reviewed.

In their essay about the Volta River Project (2005) Agbemabiese & Byrne, for example, explain that
the idea of development through modernization lays on the core of the failure of the VRP and all
connected development efforts in Ghana. This approach to development is based on the two-sector
model of development — basically saying that the small modern sector in a developing country must
attract surplus labour from the large traditional sector in order to build itself up and finally modernize
the whole society — and leads as a consequence to the ongoing urge for industrialization and for
projects like the VRP. Agbemabiese & Byrne believe that in adopting these “neocolonial knowledge
infrastructures” (e.g. the two sector-model) Ghana automatically adopted a completely technocratic
perspective concerning the solutions of the social problems faced at that time. The “technocratic
regime of energy commodities“— in contrary to the former “commons-based energy regime“— has
prevailed up to this day, resulting in the strategy of eliminating poverty and securing a better life for
Ghana’s population by means of huge industrial projects which in the end ignore the needs as well as

the knowledge of the country’s population.
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Final Conclusions

The data collected and the experiences made during the field stay in Ghana seem to prove that all
attempts made up to this day to boost Ghana's national economy by the establishment of an
integrated aluminum production line in order to ultimately eliminate poverty and secure a better life
for all in Ghana have failed. Instead they have resulted in a tremendously large benefit for the foreign
companies and a small urban upper class while at the same time depriving thousands of people of
their livelihood in the rural areas.

Even if the perspective of Agbemabiese & Byrne does not offer an alternative economic development
strategy, their critics of a too technocratic approach to develpment seem to be very sound and worth
following in order to create these alternatives.

In the meantime however, reviewing the current plans to build an integrated aluminum production line
and taking Ghana's dependance on foreign investment and foreign technology into account, it can be
assumed that a strong national government, on one hand achieving substantial concessions from the
multinational aluminum companies and on the other enabling local populations to participate in
decision making progresses, will be the key factor in a future success of such a venture. Unfortunately

experiences from the past do not spread too much optimism.
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