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I. Introduction

I. The United Nations Conference on Environment and Development, the "Earth Summit" held

de Janeiro last June is now history. While many still debate whether it was success or not,

the follow-up continues to ensure long-lasting benefits. Agenda 21, adopted at the Conference, is

the compendium of actions required to stop the degradation of the environment. The greatest

contention at Rio was the cost, not the need for action. Unfortunately Agenda 21 is overwhelming

and can easily intimidate policy makers with the extent and costs of actions proposed.

2. Chapter 9 of Agenda 21 concerns protection of the atmosphere and one of the four programme

areas discussed is promotion of sustainable development. The first set of actions listed is "energy

development, efficiency and consumption" and it includes a number of activities namely research,

development, transfer and use of improved energy - efficient technologies and practices; the

development of institutional, scientific, planning and management capacities, particularly in

developing countries, to develop, produce and use increasingly efficient and less polluting forms

of energy; building capacity for energy planning and programme management in energy efficiency

and commission standards. No specific projects were listed but it was estimated that approximately

USD io billion from the international community on grant and confessional terms would be

required between 1995 and 2000.

3. One may wish to recollect that the first UN Conference on the environment was held in 1972.

The logical question arises - how has the global perspective on energy matters changed since that

conference? In broad terms - not much, there is today as there was in 1972, an appreciation that

access to energy, in the form needed and on the terms deemed tolerable to society, is vital to

economic progress and human welfare. A comparison of 1972 with today also points up the inertia

characterizing major energy forces: liquid and gaseous hydrocarbons constituted 66 percent ofworld

energy consumption then, 60 percent in 1992.

4. Turning to the issues to be discussed in this paper it should be pointed out that in real figures

world energy consumption is now around 8,000 million tons of oil equivalent (Mtoc) energy per

year and according to the estimates of the World Bank it is growing at 2 percent per annum. Oil

and gas industry, major contributor to energy balances has a significant adverse impact on the



2

environment which in terms of global warming, air and water pollution, liquid and solid wastes and

spills may have regional, multi-country and global effect.

5. Of course, oil and gas industry is by no means the sole source of environmental degradation

however, although other sources contribute as well, oil and gas are by far largest contributor to

environmental degradation. Although this study concentrates solely on exploration and development

issues, and on legal aspects of tackling the environmental problems, there are many other facets of

the oil industry such as refining and production of petrochemicals which are equally harmful from

the environmental point of view.

II. Petroleum Sector - Current Situation in Africa

6. Petroleum sector in Africa in 1990 could be characterized by uncertain availability of capital,

growing unsatisfied demand as modernization extends, and strong pressure for policy reforms based

on the increased awareness of the high costs of price subsidies and poor performance of the

publicly-run companies.

7. Undoubtedly petroleum is a key element for the economic development of Africa. Although

the primary energy balance is dominated by the consumption in households of fuelwood, petroleum

products are the most important source of commercial energy, covering seventy two percent of the

requirements, and likely to be the fastest growing portion of the Region's energy balance.

8. Oil plays a vital role in the economic life of Africa. Oil exports are an important source of

national income and foreign exchange earnings for African oil producing countries. For the

consuming Africa, however, this commodity, which is the principal source of energy for modern

industrial development and agriculture imposes a heavy burden on their scarce foreign exchange

resources.

9. It is evident that oil and natural gas will remain the basic components of the energy mix in the

majority of African countries in the next century. With the recent stabilization in oil prices after

the Gulf Crisis, Africa returned to the heavy reliance on fossil fuels and today many African

countries depend heavily or entirely on petroleum imports for their energy needs.

10. Forecasts of future petroleum consumption in Africa indicate that member States will continue

to depend on oil and gas as their main commercial primary energy source well beyond the year



2000. African countries with a few exception have not been able to adjust to the high price to be

paid for oil despite the adopted conservation measures and investments made in renewable sources

of energy.

11. Nevertheless the critical energy situation in Africa has brought about some improvements in

investments for exploration and development of indigenous oil and gas resources although the

collapse of oil prices in 1986 and the deep indebtedness of so many African countries have once

again brought about a significant reduction in these efforts.

12. Tlie multinationals which in the past have been attracted to Africa started to pull out because

of the worldwide downturn in exploration activity. But this trend is apparently not in the interests

of African countries which still are in need to strengthen their national capacity in exploration for

indigenous oil and gas. Furthermore they would like to give a consideration to enhance technical

cooperation among themselves through appropriate regional and sub-regional arrangements and also

seeking the assistance of multilateral organisations.

13. Tyj>i<ncally a large of the African member Sates foreign exchange reserves is spent on the

importation of crude oil and products for conversion into energy. Regardless prices, costs are

onerous in terms of available resources as compared to the multiplicity of needs which exist.

14. Many ofthese African countries have undeveloped hydrocarbon resources within their national

boundaries which if brought into production, would significantly alter their national economies.

There are still large areas in Africa which need to be fully prospected if a complete inventory of

their resources is to be made. Some African countries have skilled staff but too few of them to

undertake the prospecting of vast regions. Encouragement should therefore be given to the

formation ofjoint prospecting missions, the training of personnel in countries having the necessary

training facilities and experience and the establishment of new subregional and regional institutions.

15. The exploration stage in the oil industry requires large investment andhighly skilled personnel.

The establishment of joint African ventures would be one way of tackling the problem. African

producing countries with the necessary experience and staff could set up joint ventures with other

African countries and could also provide financial backing and training. The joint ventures could

concentrate on areas which are the responsibility of African governments under existing concession

agreements. Governments would thus be in a position to control the oil industry more closely and
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increase their participation in it. It would also be possible and profitable to exchange exploration

data on neighbouring countries.

16. There are a number of reasons explaining slow development in exploration for indigenous oil

and gas in Africa but the major probably is high external indebtedness of African countries. The

ten African petroleum producing countries (PPC) as well as the remaining forty which are

petroleum importing countries (Pic) all have substantial external debts which they are finding

difficult to service and repay because of petroleum prices. Declining availability of petroleum

products in most pics have recently been endangering development.

17. Although the African continent has 15 million sq. km. of sedimentary basins (17.5% of the

total sedimentary basin area in the world) only 3 to 4 percent of total world petroleum

exploration/production expenditure to-date has been in Africa. Nevertheless the extent and pace of

petroleum exploration production in Africa is at present decreasing rather than increasing.

International firms exploring for petroleum in African countries are deliberately restricting their

activities to off-shore and near-shore concessions.

18. At present there are only ten African ppcs. These fall geographically into two focal areas: (a)

the Mediterranean countries: Egypt, Libya, Tunisia, Algeria; (b) the Gulf of Guinea countries: Cote

d'lvoire, Nigeria, Cameroon, Gabon, Congo and Angola. Substantial discoveries of petroleum

and/or gas that have yet to be exploited exist in Chad, Sudan, Ethiopia, Tanzania and Mozambique.

19. The 1990 petroleum production in the ten African ppcs totalled 322.0 million metric tons and

these countries consumed 58.8 Mmt (18.2%) and exported the rest, most of it to Europe and North

America. Algeria and Libya export natural gas in addition to oil. All other producers either flare

associated gas at the well head or reinfect it into the well to enhance oil recovery. Regional

production of natural gas in 1990 was 182.0 billion m3.

20. African countries imported a total of 18.8 Mmt crude oil and petroleum products in 1989.

Eastern and Southern African countries imported crude and petroleum products from the Arabian

peninsula and West African countries from North African and West African ppcs. In most pics

annual imports of crude and products are well below 1 Mmt.

21. For many African oil producing countries, it is not the physical resource base which

determines present and future preferred production levels but:



revenue requirements, which are determined in part by the size of their population. They

are also determined in part by desired investment internally on infrastructure and

industrial development;

Debt servicing requirements;

Overseas investment plans or a desired build-up of other foreign assets;

The protection of the existence of an adequate sized oil market at reasonable selling

prices into the ftiture, so that their oil resource base continues to have saleable potential;

and

social and political factors.

22. These circumstance point to the need for collaboration between producing and consuming

African countries in short-medium, and long-term policies on oil exploration, production,

processing, supply, distribution, marketing and consumption. Such collaboration should focus in

particular on the interests of both oil producing and consuming countries, other forms of energy and

the need to reduce the influence of third parties on the processing, marketing and price of oil and

its products and their priority supply to consuming African countries.

23. There is room for co-operation among African countries in the following areas: the processing

of oil including its forward linkages, the training of African manpower and the integration of the

oil sector in the economies of producing and consuming African countries, the supply distribution

and complementary African infrastructure and the establishment ofjoint venture. The new agenda

item is Inter-African cooperation in tackling the environmental problems associated with petroleum

exploration and development.

III. Environmental problems associated with petroleum exploration and development

24. Regardless the form of operating entity or of the financial arrangements between the operator

and the host government, numerous environmental problems may arise in connexion with petroleum

development. The purpose of this paper is to outline some of these problems and the legislative and



administrative solutions which have been adopted by some petroleum producing African countries,

which can minimize the environmental risks associated with petroleum exploration and development.

25. Petroleum exploration and development involve the introduction of new types of activity and

often the disruption of existing patterns of land use and land values. On land adequate steps must

be taken to ensure safe operations effective conservation measures and to minimize the risks of

pollution and damage to oil and gas formations. Surface land may have to be acquired, and rights-

of-way, water rights, zoning authorizations and other forms of permission to operate will often have

to be secured. Measures must be taken to protect or accommodate established residential,

commercial, fanning, recreation and other uses. Some potential problems involve physical

interferences; others, such as pollution of ground water supplies owing to inadequate well casing

or cementing, and subsidence of surface land as a result of production, are more complicated.

Generally, these onshore problems are the subject of regulations and administrative procedures in

all established producing countries.

26. Although many of the rules governing onshore operations are relevant to offshore

development, special regulations are necessary for offshore operations. The ocean environment

aggregates some of the usual problems and poses new challenges. For example, accommodation

must often be reached in the case of offshore operations with other users of ocean space, including

fishing, navigation, recreation, defence, pipelines and other interests. Some user conflicts are

concerned primarily with risks of adverse changes in marine ecology and of pollution, while others

involve competition for space, both on the surface and near the sea-bed.

27. Experience in petroleum operations has led to the adoption of regulations specifically

governing petroleum operations in African countries. These rules serve as a useful guide for

regulating initial operations. One procedure used in jurisdictions in which foreign operators have

recently been awarded leases or work contracts is to require the operator to specify which set of

foreign safety and pollution-control regulations he wishes to follow, and, when the approval of the

government has been secured, to deliver copies of those regulations to the supervising agency.

Representatives of the supervising agency are given broad inspection authority and have the power

to make orders to ensure compliance with the regulations and with special procedures for unusual

situations. Gradually, as knowledge is gained about the local geological setting, weather conditions,

competing uses and other factors, detailed regulations tailored to the local environment can be

issued.
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below.

number of important elements of safety and pollution control regulations are summarized

The summary is in layman's language; the regulations themselves are written in precise

technical language and should be referred to for further detail.

(i) Anthority of supervising agency

supervising agency of their representative should be authorized by the government to take

all necessary action to ensure operator's compliance with the terms of his lease or work contract

and to ensure that petroleum operations are conducted in a safe and workmanlike manner.

(ii> Reporting requirements

The foreign operator should be required to maintain records of all well operations, to file

periodic reports of operations, to report all serious accidents and all fires immediately, and to give

notice of intention to fracture, treat, acidize, repair, undertake multiple completion, abandon and

other similar activities.

(•'; Geophysical exploration

The conduct of geophysical exploration should be subject to regulation, normally by the

government agency concerned with wildlife and fisheries.

(iV) Marking of wells

Uniform marking should be required to aid to administration in identifying operators and

locations.

(v) Drilling procedures

Thle drilling or deepening of both exploratory and development wells should be made

conditional on the operator filing an application to drill. The application should include information

concerning proposed casing, cementing, mud and well spacing and blow-out prevention programmes

for each well, and these data should satisfy prescribed minimum standards. The supervising

engineei should have authority to prescribe higher standards in the event of abnormal pressure
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conditions or other geological factors. Blow-out prevention equipment should be tested after

installation, and the drilling mud programme should be such as to ensure well control at all times.

(vi) Plugging and abandonment of wells

procedures and minimum standards should be laid down for abandoned wells and for the

removal of casing and piling or other sea-bed obstructions.

(vii) Suspensions and determination of well prodttcibility

The continuation in effect or extension of a lease or work contract is often conditional upon

the discovery of a "commercial well". Accordingly, procedures should be prescribed for the

orderly suspension of operations and for production tests and determination ofproduction capability.

(viii) J",Still*at.ion of safety devices

Chokes or similar safety devices should be installed in all wells capable of discharging oil or

gas.

(ix) Procedure for completion of oil and eas wells

Well head equipment (casing heads, well head fittings, valves and connexions) should meet

prescribed minimum standards and testing procedures.

(x) Pollution and waste disposal

Pollution prevention standards should be prescribed for liquid and solid waste disposal and for

production facilities, and should cover inspection and reporting requirements, pollution control

equipment and plans for initiating emergency corrective action.

(xi) Procedures for oil and gas pipelines

The installation and operation of pipelines should be conditional upon the approval of the

design, control devices and operating conditions.



(xii) Authority to regulate production rates

Tie government agency concerned should have authority to control rates of production oi oil

or gas ^rells in order to secure the maximum ultimate recovery from a reservoir. Determination

of the maximum economic rate of production is dependent upon engineering and geological

information concerning the reservoir.

(xiii) IJnitization

The Government should have the authority to authorize or require unitization, pooling and

drilling agreements between two or more operators where such action is necessary in the interests

of conservation.

29. It should be noted that even the most comprehensive regulations will not, in themselves,

elimina :e the risk of injury to other uses and values. Recent massive oil leaks and spills in the USA

and in the Gulf of Mexico indicate that there must also be energetic and enlightened administrative

action to minimize or prevent damage from petroleum development. The nature of the environment

and of the competing demands on living resources varies from one country to another. Experience

has shown that administrative agencies having competent technical and scientific staffs and broad

discretionary powers play a key role in effectively supervising petroleum development and in

reaching wise solutions to the problems posed by the environment.

IV Conclusion

30. In order to make the most effective policy decisions on the balance between energy priorities

and the needs of the environment, it is important to understand where the environmental impacts

are located in the chain of processes from exploration and production, transportation, refining,

distribution and consumption. The issues are different in each of these stages but are often - and

sometimes deliberately confiised.

31. As it was stated in the introduction this paper is directed at the exploration and development

issues pnly. It concentrates on legislation available to minimize the impact of exploration and

production keeping in mind that the process may lead to global warming, oil spills, solid waste,

hazardous air emissions, liquid waste and toxics.
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32. The analysis of the environmental problems associated with petroleum exploration and

development in Africa demonstrated that the production process generally has a comparatively low

value-for-money for legislators aiming at improved environmental conditions at lowest economic

burden to society.

33. The experts who presented worldwide review of the environmental impacts of oil and gas

production at the 15th congress of the World Energy Council in September 20-25, 1992 in Madrid

predicted that in the future a greater share of world oil production will have to come from the

OPEC nations - primarily in the middle East and possibly from the former USSR. Therefore they

foresee the overall impact of the world's production activity will depend more heavily on the

policies and practices adopted in these nations. Within African region, production per field is

declining but overall production of African member States is growing and we may expect some

change in the type of environmental effects.

34. Progressive technical improvement which is already occurring in the production sector in

Africa, will probably continue to limit environmental impacts within the continent and offers the

hope for general improvement of environmental situation.


