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The application of information technology (more 

especially computer technology) is considered to be 

critical in the redesign and reorientation of the 

existing informati o n support system. Pr o totype referral 

and object-oriented databases have been designed using 

Micro CDS/ISIS version 3.03 and samples of the outputs 

presented. Development of such databases are recommended 

as necessary complement to the existing information 

system for energy planning in Zambia. A user-interface 

using MTHES pascal program and a thesaurus database has 

been designed to facil itate information retrieval in the 

databases . 
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ABSTRACT 

This study investigated the information support 

system for energy planning in Zambia and presents 

po s sible ways of strengthening the existing information 

system and services . A systems analysis has been carr i ed 

out to evaluate the existing information services at the 

Energy Planning Unit and results presented and commented 

upo n. Quality assurance characteristics have been used t o 

measure the releva ncy, value and quality of information 

services and products for the energy planners and 

decision maker s at the Energy Planning Unit. In this 

context, a user requirement analysis has a ls o been done. 

Findings from the interviews with energy planners and 

decision makers are presented. 

In addition , a survey of t he information systems in 

in s tituti o ns in the energy sector and those related to it 

has been carr i ed out and proposals made f o r a mutuall y 

compatible manual and automated network arrangement. 

The draft proposals on national informati o n poli c y 

f or Zambia i s reviewed with the view t o examining the 

policy statements rela ting to the establishment of a 

coherent information infrastructure with parti cular 

reference to the e nergy sector in the country. 
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CHAPTER ONE 

INTRODUCTION 

1.1 OBJECTIVES 

1.1.1 General Objectives 

The general object ive of t hi s stud y is t o ~hdmine the 

information support facilitie s for energy planni ng and to 

formulate proposals , plans and recommendati ons for t he 

establishment of an effective and efficien t i nforma tion 

support system and services for energy planning in Zambi ~ . 

1 . 1 . 2 Specific Objectives 

With the view to achieving the general objecti v 

above , the f ollowi ng spec ifi c objectives were formu la teo 

1. To identify the existing information support 

fa c ilities and examine their contribution to 

energy planning in Zambia . 

2 . To identify information needs of energy planners and 

decision makers in the energ y sector , with specific 

-1-



emphasis on the energy planning process. 

3 . To esta blish the informa ti on fl ow pattern among the 

planners, executives and researchers in the e n ergy 

sec tor with spec ifi c reference to the energ y planning 

process . 

4. To carry out a survey o f selected information systems 

in t he energy sector (and those t hat relate to it), their 

methods of information processing, handl i ng and 

utili s ati o n; and also examine if t h e re wa s any co­

ordination and col labora tion with the ene rgy pl a nning 

unit with the view to : 

a . identifying the components , their respe ct ive 

functions and roles in supporting an inf orma tion 

network on energy planning propo sed in this thesis , a nd 

b.establishing h ow t he se exist ing information systems 

can facilitate, and enable easy data exchange 

relevant t o e nergy pl a nning thus enhancing t he 

c apacity o f t he informat i on network. 

5. To design pro totype databases of profiles of 

instituti ons, informati on systems a nd e xperts in the 

ene r gy sector and others r el e vant to the e nergy 

-2-



planning process. 

6. To propose, design and develop prototype object-oriented 

or mission-oriented databases for energy planners using 

Mi cro CDS/ISIS. 

7. To design a user-interface based on the MTHES pascal 

program and thesaurus database which would facilita te 

information retrieval in the databases. 

8. To examine Zambia's national information policy so as 

to make proposals for the integration of the e nergy 

sector information system into the nati onal 

information system. 

1.2 LIMITATIONS OF THE STUDY 

The study focuses specifically on the information support 

for the energy planning process in Zambia. Although, a survey 

of information systems in the institutions related to the 

Energy Planning Unit has been done, this study does not cover 

information support for the discrete functional planning 

activities for the distinct energy res ources as performed by 

severa l designated agencies such as the funct ional planning 

for electricity supply and distribution performed by Zambia 

-3-



Electricity Supply Corporation (ZESCO). 

The main concern of the study is the sectoral planning of 

all energy resources carried out at the Energy Planning Unit 

in the Ministry of Energy and Water Development within the 

purview of multi sectoral planning and as stipulated by the 

national development plans in the co untry. 

The anticipated or prospective users of the proposed 

system will be largely planners and decision makers in the 

energy planning process in Zambia. 

1.3 JUSTIFICATION FOR THE STUDY 

The importance o f energy as a critical asset to 

developing countries cannot be overemphasized. As indicated in 

detail in the following chapters, energy is indeed essential 

to the achievement of national socio-economic development . 

Most government agencies and local companies are currently 

seriously active in developing the resource and supply systems 

world over. 

In Zambia , like elsewhere in the world , issues relating 

to energy are c losely linked to national development 

underscoring development of energy resources as essent ial for 
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sustained socio-economic growth. Househo lds, industries, 

agriculture and transport secto r s cannot surv ive wi t h out 

adequate e nergy supplies based on r elevant policies and proper 

energy planning. 

A nati onal r esource, such as, energy needs to be 

effectively and efficiently managed for t he benefit of the 

whole society. Effective and efficient management should be 

based on gainful decisions and proper planning, which in turn 

are dependant on the t imel y availability of relevant and 

reliable informati on and data at reasonable cos t to the 

planners, decisi on makers and executives in the energy sector . 

While the developed and newly industrialising economies 

h ave been taki ng giant steps in building good inf ormati on 

support systems a nd networ k s t o plan , harness, manage and 

develop thei r energy resources, less developed countries such 

as Zambia have been making little headway in this direction. 

A wealth of information and ideas have been and continue 

to be generated fr om various sources i . e government 

departments, parasta ta ls, industries , and scientific and 

academic i n stitutions in Zambia . These information resour c es 

need to be properly managed for supporting effective planning 

in the e nerg y s e ctor . 

-5 -



Despite the importance of the subject, the essential and 

basic information concern ing energy in Zambia still remains 

di s persed and often difficult to ob tain. Chapter five presents 

a detailed appraisal of the inf ormation support to the energy 

sector as a whole and exemplifies deficiencies of the existing 

information base. 

A number of plans for developing energy resources , for 

example, are not supported by an adequate information base in 

Zambia. Norman Myers, in a 1980 study of the tropical 

deforestation for the US National Academy of Sciences, 

confirmed this lack of data and information o n the energy 

situation in the tropical areas (of which Zambia is a part) 

with regard to woodfuels and noted that infact, most figures 

available were more often simply estimates and not based on 

the actual survey (Timberlake 1991,88). 

In addit i on , there has been very little research 

conducted to reexamine and propose an effective information 

support for e nergy planning in Zambia . One notable development 

in this regard has been the general recognition of the need 

for such an information support in the energy sector by a 

committee sponsored by UNES CO in 198 7 to draft a comprehensive 

national information policy that would be the basis for 

development of an effective and efficient national information 

infrastructure in Zambia. Although, the final draft report 
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appreciates this need, it does not howe ver , cons ider in detail 

h ow viable such an information base wo uld be specifical ly for 

energy planning (National Information Pol icy for Zambia: a 

draft proposal , Augu s t, 1 987 ). Consequently , the importance of 

such an information base as a prerequisite for sound energy 

planning is cardinal . The detailed examination o f the national 

information policy vis-a-vis the development o f an informa t i on 

support for the energy sector is dealt with in Chapter five . 

This study, therefore , is an attempt to examine this 

issue in some detail . It see ks to formulate proposals and 

recommendati ons for strengthen ing and enhancing the existing 

informa tion support for energy planning in Zambia. 

Since the energy sec t o r is bu t a sectoral par t o f the 

whole nati onal developmen t planning and vital to the overall 

Zambian economy, the contributi on of the informat i on support 

system for energy planning towards national development would 

thus be significant . 

It is expected that this study would reorient the 

existing information s ervices and products and guide the 

devel opment o f new ones to satisfy the data and information 

needs o f energy planning and thereby build a strong 

information infra structure tha t c an support energy planning 

and deve l o pment . 
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1.4 METHODOLOGY 

1.4.1 Planning the Investigation 

1. Factors to be examined such as information use, 

services and products, computer resources and their 

management, design of directories of institutions, 

experts, and information system profiles and their 

relation to the energy p lanning process, were 

determined . 

2 . Examination of methods of study, such a s , 

questionnaire and profile designs used by the Pan 

African Development Information System (PADIS), 

International Livest ock Centre for Afri ca 

(ILCA), etc., provided guidelines and discovery of 

strengths and deficiencies of the previously us ed 

methods. It also helped in adopting ce r tain guidelines 

and elements for the design of questionna i res and 

pr of iles and determine the groundwork f or t h e surveys 

menti o ned above . 
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1.4.2 Data Collection. 

1. Six (6) institutions related to Energy Planning Unit were 

s elected . Their information systems were investigated 

pursuant to the specific objectives cited in Sa and 5b . 

In the institutions listed below, researchers involved in 

energy projects were identified and interviewed. These 

include: 

- Energy Department 

- Zambia Electricity Supply Corporation (ZESCO-

Lusaka) 

- Nati ona l Council for Scientific Research (NCSR-

Lusaka and Kitwe) 

- Central Statistics Office (CSO-Lusaka) 

- Environmental Council (Lusaka) 

- Geological Survey (Lusaka) 

2 . fi ve ( 5) energy planners and executi ves in the Energy 

Planning Unit we re interviewed and profiled. 

3. Various experts o f d i fferent backgrounds wi th in the 

e nergy sector were selected and pro filed in o rder to 

design a database of profiles o f experts (outputs o f the 

databases are given in the appendices). 
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1.4.3 Survey Methods 

1.4 . 3.1 Questionnaires 

(a) Questionnaires were designed and distr ibu ted in order t o 

c o llect inf o rmation about the information s ystems in the 

insti tutions related to energy planning, their methods of 

information handling, processing and dissemination with the 

view to ascertaining how they collaborate with the Energy 

Planning Unit in terms of data exchange. Thi s appr oa c h wa s 

also meant to examine means of achieving compatibility in 

terms of electronic data exchange. 

(b) Questionnaires were ta rgeted at information intermediaries 

and specialists in information systems (libraries, 

documentation centres, computer-based information systems 

etc.) in the six institutions selected to create a database of 

profiles of institutions and information systems in the energy 

sector . 

(c) A separate questionnaire was used for profiling experts in 

the energy sector . The questionnaires designed, too k into 

c onsideration their ease of use and re s pon se b y t he 

respondents. However, on the basis of the trial test, some 

mod ificati ons to the questions were found ne c essary. 

Samples of the questionnaires are given in appendices. 

-10-



1.4.3.2 Interviews and Discussions 

Interviews and discussions with some of the personnel of 

the units were helpful in systems analysis of the computer­

based information system at the Energy Planning Unit, to 

ascertain what types of input (data / information), processes 

(procedures) and output (information products and services) 

were generated to support energy planners and decision makers 

in the energy planning process. Inquiries made in the unit 

also guided collection of information on the type of software, 

hardware, system configuration, the expertise available in the 

Energy Planning Uni t and to examine whether the resources 

available in the existing system constituted an adequate 

information support system for the energy planning process. 

Overall, the interviews and planned discussions were 

useful for fact finding in system analysis investigations, to 

familiarise oneself with the system and gain more insight and 

identify possibilities of operational alternatives. 

They were also used to assess the adequacy of the 

information outputs in terms of the amount, quality, 

timeliness and ease of use in satisfy ing the needs of the 

energy planners in the Planning Unit, and to solicit 

information on how the information or data was co llected for 

input to the system 
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Researchers in the selected institutions (related to t he 

e n e rgy secto r and its devel opment) were interviewed t o assess 

the extent o f their intera ctions with th e Energy Planning Unit 

in re spec t o f communication of their findings and the prob lems 

that they faced in t his regard . The form o f interviews used 

mainly were: 

Structured, where predefined questions were asked in a 

particular sequence. 

- Unstructured , where the answer to one question was used 

as basis for another. 

With regard to the dis c ussions, guidelines were prepared 

and made ava ila ble to informati on specialists , energy planners 

and some decision makers in the Energy Planning Uni t. This 

fa c ili tated the discussions by creati ng a co-o perati ve working 

environment. 

1.4.3.3 Observations 

On-site observations supplemented the find i ng s of 

intervi ews and the planned discussions in systems analysis in 

o rder to assess the procedures used in data collect ion by the 

energy planners . Existing informat i on inputs and outputs were 

examined to gain insight in to the type of informati o n and 

f o rmats which t he energ y planners desired . Practices of 
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information s eek ing habits and pattern of the prospective 

users were determined. 

Browsing existing records enabled the d ocumenta t i on o f 

information needed for the design of various databases. 

Chapter 6 gives a detailed design of t h ese databases. 

Other selected institutions useful to the energy planning 

process were visited in order to collect relevant data from 

vari o us experts (human sources), in s ti tutional sources and 

documentary sources of informa tion. The following institutions 

were visited in Zambia: 

- UNZ A (School of Agricultural Sciences-Biomass research) 

- Nat ural Resources Department 

- Meteorological Depar t ment 

- BP Sales Offices 

- Maamba Collieries HQ 

- Geo l og ical Survey 

1.4.3.4 Literature SurVey 

The f o llowing inf ormati on systems were searched as part 

of the l iterature survey: 

- PADIS and ILCA database res ources 
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Library and information sourc e s in Zambia and Addis 

Ababa University libraries. 

1.4 . 3.5 Systems Analysis and Documentation 

An analysis of the existing computer-based information 

system at the Energ y Planning Unit was conducted and 

documented using systems analysis techniques. 

1.4.4 Data Processing and Analysis Methods 

The collected data was anal yzed using both manual (since 

mo s t of the data was larg ely qualitative and descriptive) and 

automated techniques. The following software pa ckages 

available at SISA computer labora tor y facilities were used, 

- Havard graphics to process graphical data 

- Micro CDS/ISIS for creation of prototype databases . 

- Word Perfect 5 . 1 for word processing 
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CHAPTER TWO 

BACKGROUND INFORMATION 

2.1 ENERGY FOR DEVELOPMENT: A MAJOR GLOBAL CONCERN. 

Energy i s essential to life. Human society cannot 

survive without continuous supply of energy. The original 

source of energy for social activities was human energy. 

From the dawn of hi stor y it provided the mechanical power 

(muscular power) . Then came the production, control and 

use o f fire fr om the combustion of wood and the ability 

to explo it chemical transformation to generate heat 

energy which enabled human society to cook food, warm up 

dwellings and extract metals (bronze and iron from the 

ores) . The e n ergy of draught animals also began to play 

an important role as did the water pump, in agriculture, 

transport and even industry. 

Subsequently, gradually human societies acquired 

control over coal, steam and electricity. It can be said 

that, in one sense, human histo ry is an account of the 

attempts at controlling energy sources f o r the benefit of 

society . So important is energ y to the development of 

societ y that the a mount of energy consumed per capita has 

become one of the indi c ators of a country's 
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"modernisation" - (Goldemburg etal, 1988). 

As societies became increasingly larger , energy 

dema nds exceeded the capacities of the local sources of 

supply . Consequentl y, the energy supplies of some 

countries have had to be bought and brought from halfway 

around the world . At the same time, the intensity of 

energy production and use had deleterious impacts o n the 

environment through pollution and the threat of nuclear 

war. These environmental consequences of the pattern of 

energy consumption were virtually ignored for a long 

time . 

There is a perceptible shift from such a trend and 

these issues are receiving urgent attention. Contemporary 

views t hu s stress the need to increase energy supplies on 

the one hand and the introduction of new technologies in 

view of getting alternative "environmental polluti on­

free" energy sources, o n the other. It is anticipated 

that this would balance life sustenance on energy and 

reduce the threat of environmental degradation. 

The fundamental link between energy i s sues and ba s i c 

long-range goals of sustainable development, security and 

efficient use ensures that the issues will continue to 

draw attention of both nationa l development planners as 
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well as people at large, the beneficiaries of the plans. 

Given its importance, the whole economic planning 

of any country today has to be linked to the available as 

well as future sources o f energy . A strong e nergy 

foundation mu st be built guided by an integrated set of 

policies, programs and investments . Ideally, the 

integration should be (a) between local and national 

levels , (b) between the energy sector and the rela ted 

areas (e.g ., agriculture , forestry, water, etc.), (c) 

between energy demand and supply options and , (d) between 

energy and environmental issues. 

In addi tion, the character of energy markets and 

environmental consequences of the global use pattern s 

will make international co-ordination increasingly 

important. In a sense , therefore, development of any 

sector of nati onal life can be accelerated only if such 

an imperative is met . 
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2.2 ENERGY SITUATION IN ZAMBIA . 

2 . 2.1 Need for Survey o f the Ene rgy Si t uati on in Za mbi a 

This section present s a deta iled survey of the 

energy situation in Zambia. In proposing for the 

strength e n ing of the information support for t h e e n ergy 

planning in Za mbi a , t h e r e is a n eed t o have a c l ea r 

con ce p t i o n o f h ow t h e e nergy resourc e s are harnessed , 

man aged , di s tributed and uti Ii sed. It is als o equall y 

important to know the institutions t hat are designated 

t he f unct i on s o f mana ging the var i ou s energy resources . 

Energy planning focuses on the programming , 

implementation , monit o ring the o ptimal alloc a t i on a n d 

mob i lizati o n o f the energy res ources to the components of 

the programmes under planning. Energy planning needs can 

be viewed as an ongoing proc ess. Informat i o n wi ll e merge 

over t i me on such factors as econom i c a nd demogr aphi c 

trends, energy demands , energy techno l og i e s, fuels , 

ca pi tal costs and environmen t al impacts i n the count ry. 

I n the ligh t of n ew i n fo r mation , stra tegic e n erg y plans 

will nGed t o be updated and action programmes for 

realising plan obj e ct ives will have to be revised . To be 

effective , energy planning must be embedded in the energy 

institutional framework i n the country whic h i n turn will 
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have to be built into the overall national development 

framework. 

The information support will have to respond to the 

needs of thi s energy institutional framework. The 

information system desired must, therefore, be designed 

to suit the c omplexities of the energy planning 

programmes in Zambia . This in turn depends on a detailed 

understanding of the energy situation in the country. 

The energy planning exerc ise is also based on the 

reliable forecasts and gainful decisions and calls for 

timely , reliable and precise data on the energy resources 

available in Zambia ; their characteristics and conditions 

of availability , strategies for mobilising them, pri or 

experienc e in similar environments, characteristics and 

trends in the development of t he energy resources and on 

the physical, economic, social and cultural , political 

and technological indicators relating to the energy 

resources. This imperative can only be met if the energy 

situation in Zambia is understood through a thorough 

survey. Such information will give a direction of what 

kind of i nf ormat i o n s ervi ce s c an r espo nd to th e 

challenges of energy planning in Zambia. 
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Consequently, the knowledge and information on the 

existing ene rgy situation in Zambia is important in order 

to have an understanding on: 

- type o f energ y resources available and how t h ey are 

managed in various institutions both publi c and 

private ; 

- trends of supply, demand and distribution patterns over 

a period of time; 

- trends in the consumption by t he major sectors of the 

economYi 

issues relating to energy balance and future forecasts ; 

- priority area s emphasized in the exploitation and 

development o f the energy resource; 

- polic y issues as they may re late to the methods of 

adopting technologies that wo uld be cost-effective and 

with less environmental consequence s etc . 

An analytical description o f the scenario is presented 

in the sections that follow. 
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2.2.2 General Overview. 

Zambia h as a land area o f about 752 , 0 0 0 km2 and the 

population in 199 0 stood at 7. 8 milli on (Central 

Statistics, 1990) , giving a populati o n density o f 

appr oximately ten (1 0) per sons per square kilometre . 

About forty-tw o percent (42%) o f the p opulat i on live in 

the urban area. 

The main s o ur c es o f energy used in the c ountry are 

woodfuel (i.e. firewood and c h arcoa l ) , e l ectr i c i ty , coal 

and petrol e um products. Petroleum products are the only 

major e nergy imports. 

At national level, wo odfuels contribut e the largest 

s hare o f final energy consumption. It is the dominant 

fuel in the household sector . Thu s it accounted for 

sixty-seven percent (67 %) o f the total energy c onsumption 

in 1986, si xty-six percent (66%) in 1988 and fifty-nine 

percent (59% ) in 1990 (Energy Statistics Bulletin, 19 74 -

1 990). 

Po ten t ial hydro-electr i c power is est imated at ove r 

4 , 000 MW. The total existing electricity generation 

capacity is about 1,788MW of which ninety-f our percent 

(94%) is hydropower. 
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Existing coal reserves are in the estimated at 30 

million tonnes and can supply the country for more than 

twenty-five (25) years at the present rate o f domestic 

and export demands. Extensive coal deposits are known to 

occur in the Luangwa valley and other parts of the 

country though they remain unproven. 

With 

petroleum 

minor fluctuations, the 

products, electricity, 

consumption of 

and coal ( i . e . 

conventional or commercial sources) has been o n the 

decline over the past fifteen years from about 1.7 

million tonnes of oil equivalent (TOE) in 1977 to 1.4 

million in 1990. Table 1 shows this trend. 
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Table 1: Final Energy Consumption by source (excluding woodfuels). 
(Tonnes o il equivalent-TOE) f ~~~~-~~~~~~~~~~ 

:-J Year Petroleum Electric ity Coal 

Products % % % 
--.=- ;:-".-=- =-- .-=-=-=_'--:0.":: ~=_;:..-::: -::: - = ".::: -::.- -::"..:: -=--=-=:::- =_=--==--=.--:;.= --"'::..::...--.=.--"--.-.:; 

1977 778,505 47 486,558 29 406 , 731 24 1,671,795 
- .. __ ._--- +-_ . 

1978 727 , 595 43 466 ,196 28 499,5 91 30 1 , 693 , 381 

1979 647 , 117 42 476 , 936 31 398,930 26 1,522,983 

1--
1980 665,443 43 486,988 31 401,518 26 1,553 , 949 

--- - -------1------
1981 652,158 44 502 , 797 34 321 , 015 22 1,475 , 971 
--_. ---------_._-_. 1---'--- ._-- ---- --
1982 609,370 41 536,048 36 349,110 23 1,494,528 

---- r------
1983 596 , 788 41 534,158 37 313,842 22 1,444,788 

-_._._- _ .. _---_ .. _._-_ .. _-_._-----"--- ----_.'------------ .- - .--~.-,--.,.-.---.~-1-- ._--_._-_. 
1984 549,841 40 524,191 38 298,961 22 1, 372 , 993 

-- _._--_._-----1--._------ - 1-----
1985 525,856 39 529,947 39 305 , 641 22 1 , 361,445 

- .. - -.--.-.. - --------------_._ .. .. _, .. -.. ,._ ... -....... ,- "._ .. •.. _ .•. _ .. _-,---,"---------_. _._-------_._--_._--_ .. _- ._-_._-_._ ......... _ .. 

1986 505,237 36 553,403 40 338 , 769 24 1,397,410 

-- - --
1987 544,546 39 560,277 40 286 , 775 21 1,391,597 

-- -- _.-
1988 564,370 39 546,389 38 326 , 756 23 1 ,437 ,515 

-
1989 698 , 104 4 5 544,887 35 304 , 334 20 1,547,325 

-------1--- -_.-
1990 550 , 348 41 545,982 41 243,47 4 18 1, 339 , 804 

.- - -- - - c= - ~~. 

Source: Energy Statistics Bulletin 1974-90. 
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The general decline in the ene rgy consumption is 

attributed to the po o r performance of the economy since 

the mid-seventies . The mining sector has been reducing 

its operations; the industrial base for a long time has, 

until recently, been stifled by governmen t control and 

monopolies ; the transport sector has been facing economic 

constraints while the agricultural industry has shown a 

slow g r owth over these years. It is not surpris ing, 

therefore, that the energy consumption has recorded a net 

fall during this period. 

Commercial sources of energy are almost entirely 

used in the mining, tran sport and industrial sectors, 

with mining being the dominant sector consuming about 

fifty-two percent (52'\,) in 1986; forty - five percent (45'\,) 

in 1988 and forty-seven percent (47%) in 1990 (Energy 

Statistics Bulletin, 1974-1990) . The household and 

agriculture sectors account for a very small percentage 

of the total conventional energy use in the coun try. 

Alternative a nd renewable energy sources such as 

wind and solar energy remain largely untapped. With the 

prevailing wind speeds bel ow 4.0 m/s, wind mills in 

Zambia are only utilised for water pumping. Photovoltaic 

solar technology , though still new and expensive, is 

increasingly being used for power supply . 
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of the total conventional energy use in the country. 

Alternative and renewable energy sources such as 

wind and solar energy remain largely untapped. With the 

prevai ling wind speeds below 4.0 mis , wind mills in 
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A detailed account of the energy resources in Zambia is 

given in the succeeding sections. 

2 . 2.3 Petro l e um Products . 

Petroleum products consumed in the country are 

entirely imported. Petroleum feedstock purchased in the 

Middle East are shipped t o Dar-es-salaam, Tanzania from 

where they are transported to the refinery at Ndola 

through the 1,700 KM TAZAMA pipeline. The feedstock is 

imported as a mixture of crude oil and refined products 

called "spiked crude oil" or reconstituted crude. The 

ratio between crude oi l and refined products can be 

varied in a manner that allows the refinery flexibility 

to produce the exact mix of refined pr oducts required by 

the domestic market. 

Petroleum imports are handled by ZIMOIL, which i s a 

division of ZIMCO . The volume of petroleum imports has 

declined from about 870 , 000 tonnes in 1975 to 575 , 000 

tonnes in 1985. After 1985 , imports have been showing an 

upward trend . During the same period , the percentage of 

refined products in the stockfeed went up. 

In the late seventies and the early eighties, the 

percentage of refined products in the feedstock went up 

around eighty percent (80%) and from 1987 onwards it is 
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almost hundred percent (100%). 

Refined products (See Table II) from the refinery 

are sold in bulk by ZIMOIL to five oil marketing 

companies which distribute and resell the produc ts to the 

consumers. These companies are AGIP, BP(Z) Ltd, CALTEX , 

MOBIL and TOTAL. The largest of these is BP and AGIP 

which market more than fifty (50%) and twenty (20%) 

percent of all the petroleum products respectively 

(Energy Statistics Bulletin 1974-1990). 
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Table II: Refinery Input and <Altput Balance (Tonnes). 

[ - y~'; " - ~~~ery ~~~~~ '~~:~~n ( I~~) .J 
.===1== ~-= =~=~,.~== .===,===... '=='===1'-====== 

1974 780,402 731,875 48 , 527 6 . 2 
- - .. - .. --.- f-.------. r-··· .. ·-·--·--·- .. -----.-.-.. ---.-. -.-.-----.. -

1975 802 ,1 96 750 , 576 49 , 342 6 . 2 
------ -=---=-_ .. _ ...... _._-_ .. _ ...... - ._ .. - .. _._._ ...... _ .... _ ..... + ---_.-

1976 852 , 632 803,697 47,417 5 . 6 
_ ._._---_._+-

1977 792 , 640 743 , 122 49,382 6.2 
If----+------+--'-- -I---' 

1978 777 , 943 734,739 43,204 5.6 

1979 735 , 187 697,179 38,008 5.2 
11--= =-t-----+---·-----f---·-.. -----·-f--·----11 

1980 767 , 655 726 , 734 40 , 921 5.3 
---- ------ -·-------·-r·--.. - .. ---· .. ··--·-I----.--

1981 730,232 685,856 44,376 6.1 

1982 638,441 602,333 36,108 5 . 7 

-,-';;;;- ''', n'-~"'~ 1-","'---t· .. -S--.6----
.. -.-.--- c=-.. ------- -----.----

1984 665 ,9 97 624,299 41, 698 6.3 I ---.--.--. - .. -.-- --...... ···---·---.. -.. ·-··,·--.. --·--.. -·-·-·-l-··------
1985 564,263 527 ,6 23 1 36 , 640 6.5 

_. __ ._._-- --- .-- ._ .. _. __ ._-_._ ..... _, .... _._ ... _._ ..... _ ... _._ .... _j-._--_.---
1986 540,153 502,310 37,843 7 . 0 

-. 
1987 674 , 438 631 , 107 4 3 , 3 49 6.4 

.. - ----.. --... ------
1988 687,811 637,927 49, 8 84 7.3 

-- ----- -- ----
1989 648,092 597,007 51,0 85 7.9 

-- _. .----. 
1990 689 , 671 639,568 50,1 03 7.3 

'==. . .. . ~~.=-
. .= 

Source: Indeni Reports , 1991 . 
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The consumpt i on of petroleum products increased 

slightly in 1987 after some years o f continuous decline. 

Mining and transport are the dominant petroleum consumer s 

in t he economy with more than eigh ty percent (80%) o f t he 

final consumptio n being in these sectors. 

The ex por t o f refined products to neighbouring 

countries is minimal. The retail prices of refined 

petrol eum products have shown a n upward trend ove r the 

years with minor fluctuations. 

2.2. 4 El ectr i city 

The total installed electricity generating ca paci ty 

1n Zambia is 1.778 MW of whi c h 1,640 MW 1S o wned and 

operated by ZESCO and the remainder by ZCCM (See Table 

III) . Ninet y-four percent (94%) of the installed capa c ity 

is hydr opower. The thermal generating plants owned by 

ZCCM are usually o n the cold standby whil e the hydr o power 

station at Mulungushi produces electricity for t he mines 

at Kabwe. 

Virtually, all the electricity is generated , 

transmitted and distributed by ZESCO. The transmission 

and distribution s ys tem is divided into t wo parts ; the 

inter-connected network and the isolated systems. The 
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interconnec t ed s ystems s upply the l arge urban centres 

along the line of rail and parts of the Western Province. 

The isolated networks consi st of a number o f smal l diesel 

a nd hydropower stations, each supplying power to a s mal l 

network . It is planned to inter -connect the system in 

order to boost system stability. 

ZCCM is the largest consumer o f electricity . Final 

consumption of electricity has inc rea sed at a slow but 

steady rate in the period 1977 to 1990 (See Table 111.2). 

Elec tri ci ty exports , on the other hand i ncreased 

fr om 1977 level to their peak in 1982 when thirty-seven 

percent (37%) o f all t he electricity generated in Zambia 

was exported , but then it decli n ed . In par ticular , the 

decline in the exports was drastic from 1986 , since 

Zimbabwe, the major importer , brought on stream a new 

thermal power station ( Energy Statisti cs Bulletin , 1 974-

1990) . In 1989 exports were almost reduced to an 

ins ignificant level because of a fire that put the Kafu e 

Gorge power station out of o perati o n . 

The electricity tariffs to all commerc ial, industrial 

and househ old consumers have increased in nominal terms 

ove r the years. 

The most significant increases were in 1993 which 

-29-



threatened most commerc ial undertak ings' prof it, plunging 

most them into budget deficits following the 

liberalisation of the economy and the depreciation of the 

Kwacha (Zambian national currency). Notable electricity 

c onsumers such as ZCCM and PTC protested against the 

increases. The situation was not, however, reversed . 
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Table III.l: capacity of Electricity Generating Plants 

[ 
Po;.,er Station Installed Available 

n= in."" I capacity capacity (GW-l/year) 
(/-W) (/-W) 

--- . = 

Interconnected 
systems: 

Kariba North 600 600 3750 

Kafue Gorge 900 900 5200 

Victoria Falls 108 108 769 

Lus iwasi 12 12 l OS 
----. -

Subtotal 1620 1620 9824 
-

ZC01: 

Gas Turbines 80 80 N/ A 

Hydropo;.,er 38 38 216 

ThemBl 20 20 N/ A 
. --1-------.. - .. 

Subtotal 138 138 216 

Isolated system: 

Diesel s tations 8 8 N/ A 

Hydro stations 12 12 47 
- f---- ------r -·--- -----

Subtotal 20 20 47 

TOTAL 1778 1778 10087 

"=~====.=~~"~~'="~~,=-"~==-==.=.=.=== ~"=.="=,==~~~= .. =",==---,.-.=--=,~"=~=.-= 

Source: ZESCO Reports, 1990. 
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2.2.5 Coal 

Almost all the coal consumed in the country is mi ned 

at Maamba Collieries Ltd, a subsidiary of ZIMCO . Like the 

other energy sources , consumption of coal as reflected in 

sales volume, has been on the decline from a peak of 

about 742 , 000 tonnes in 1975 to about 374,920 tonnes in 

1990 . The largest reduction started from 1981 (See Tabl e 

IV). This was due to production constraints experienced 

at Maamba mines resulting from a lack of equipment and 

spare parts . In 1985 , a rehabilitation programme to 

restore production capacity was initiated. The Collieries 

can now satisfy local demand and some exports to 

neighbouring countr ies (Maamba Collieries Report, 1990) . 

The consumption pattern of coal is domina t ed b y the 

copper mines accounting for sixty-one percent (61%), 

sixty-four percent (64%) , fifty-four percent ( 54%) o f the 

total c oal sales in 1977, 1979 and 1989 respec t ively 

(Maamba Collieries Report,1990) . Although the share and 

volume of coal sales to ZCCM has declined in recent 

years, mining still remains the largest consumer of coal . 

This is despite the fall in the volume of copper 

production due the closure of certain mines and ene rgy 

substitution and conservation practices introduced by 

ZCCM at certain times . 
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A feature of Zambian coal is that, so far, it has 

only been used in the mines and the industrial sectors 

and not in households. In recent years however, NCSR has 

made efforts to make a coal briquette from slurries 

suitable for household use. A pilot plant has already 

been constructed. 

Coal exports have generally been on a very small 

scale accounting for only a fraction of the total 

production. The mines have been importing some coke for 

their own use. The data on the amount of coke imported 

is, however, very scanty. 

The pricing of coal has been changed since 1986 . 

Pri o r to this year, pricing was based o n the size ( in 

diameter) of the coal e.g cobbles were larger than nuts, 

while nuts were larger than fines etc. As from 1986, the 

pri c ing is based on the quality which takes into account 

the energy content o f the different types of coal. 
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Table IV: Prod.lction, Dcmestic Sale am Export of Coal (Tormes) . 

Year Prodtction Dcmestic Export Total 
Sales Sales Sales 

1975 789,562 742,346 21,046 763,392 

1976 746,329 744,442 10,639 755,392 

1977 638,108 626,223 792 627,015 

1978 582,036 769,194 - - 769,194 

1979 598,507 614,212 -- 614,212 

1980 570,212 618,196 -- 618,196 

1981 508,309 494,251 210 494,461 

1982 605,598 537,507 16,286 553,793 

1983 453,602 483,207 18,545 501,752 

1984 514, 258 460, 295 5,695 465,990 

1985 510,560 470,580 6,879 477,459 

1986 552,200 521,586 21,692 543,278 

1987 463,032 441,532 53,438 494,970 

1988 523,651 503,163 43,781 546,944 

1989 410,523 468,636 40,250 508,886 

1990 377,218 374,920 64,862 439,782 

Source: Maamba Collieries Reports,1991. 
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2.2.6 Woodfuels 

About fifty-five percent (55%) of the total land 

area is covered by woodland. Over seventy-seven percent 

(77%) of the natural vegetation of Zambia is woodland. 

Table V.1 shows the Department of rorestry's estimates of 

the woodland cover. 

Table V.l: Classification of Woodland Areas (1979). 

Woodland Type Area (Million hectares)i 

Production Reserves 5.3 

Protection Reserves 1.8 

Total State rorests/1 7.1 

Unreserved Woodlands 32.0 

Old Barotse rorests 0.3 

Other rorests/2 1.8 

~tal Woodlands 41. 2 

1/ Gazetted woodlands managed by rorestry Departrrent 
2/ r orest reserved for use by Mining Timbers Ltd and 

other enterprises. 

Source: Energy Statistic Bulletin 1974-1990. 
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Woodfuel is the principal h ousehold fuel and the 

nation's largest source o f energy . In the rural areas 

h ousehold woodfuel con s umpt ion is main ly in the form of 

firew ood , while in t he urban areas it is mostly in the 

form of charcoal . The dominance of woodfuels in meeting 

household e n ergy is illustrated in Table V.2 which shows 

that about eighty-eight percent (88%) of all the 

households depend on woodfuels for energy . Overall 

woodf uel accounts for about sixty-six (66%) of the t o tal 

energy consumpti o n. 

Table V. 2: Fuels used for Cooking in household. 

-'~==-~':::=~=-=:::-'::-':='====~:::---===":""--=====-~-======-' 

Fuels used f or Percent of Households 
cooking ----- -------------

Rura l Urban Total 
----,.--.. - -.. -.-----~----

Electricity 8 . 82 4.12 17.99 

Gas/paraff in 2.76 2. 40 3.45 

Wood, Charcoal & 
Coal 87 .50 92.19 78.35 

Other 0.92 1. 29 0.21 

Total 100 .0 100.0 100.0 

Sources: Adapted from Energy Statistics Bulletin 1974-1990. 
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The best available estimates on woodfuel consumption 

are the reports of the FAO/ Fore stry Department "Wood 

Consumption and Resource Survey" in 1986 and the World 

Bank ESMAP on Urban Household Energy Strategy, 1990. The 

per capi ta consumption of firewood and charcoal from 

these reports is shown in Table V.3. 

Table V. 3 : Per capi ta Conswrption of Firew:xx:l and Olarcoal. 
(kg/capita/year) 

Firew:xx:l Olarcoal 

Households 

Rural 1,241 22 

Urban 148 170 

Sources : FNJ Study, 1986 and War ld Bank;l)C£ lh:ban 
Household Survey, 1988. 

Charcoal is almost entirely produced in the 

traditional earth k iln. The efficiency of the kiln is 

estimated to be about twenty-five percent (25\) on a 

weight basis. This means that a quantity of hundred 

kilograms (100kg) of wood produces on ly twenty-five 

kil ograms (25 Kg) o f charcoal. The price trend of cha r coal 

has been upward since the depreciation value of the 

Kwacha and increase in the transport cost. 
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2.2.7 New and Renewable Sources of Energy. 

2.2. 7 .1 Wind Energy 

The Meteorological Department and its stations 

spread through out the country collect data on wind 

energy . The wind data is recorded at 10m heigh t above the 

ground. Wind speeds vary between 0 .1 to 3.Sm/ s with an 

annu al average of 2.Sm/s as presented in Table VI.l. 

Table VI. 1 - Annual average wind speed and range . 

Ka.l:>I...e 

Source: Meteorological Depar1::rrent, illsaka. 
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2.2.7.2 Solar Energy 

Solar energy data is also collected by the -

Mete orol ogical Departmen t . The average annual solar 

ins o la ti o n is a bout 4kWh / m' 

per day. Table VI.2 shows s ome global data rec ording in 

some stations. 

Table VI.2: Annual Average Insolation by location. 

Locat i on Gl obal r adia tion kl'ffi/rretre 

squared 

per day 
- ~,= ---- - - - - - -

l Lusaka 1,971 
--- ------------- ------

Ndola 1 , 905 
----- - --

Kasarra 2,070 

Mansa 1,980 
-- ---- -1-------------------

MfU'"-El 1,885 

Livingstone 2,147 

-

Source : Meteorological DepartnEnt , Ulsaka. 
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Sunshine hours vary between 2600-3000 per year. These 

s un s hine hours c an be tran s lated into their energy 

equivalent of 450 calories/cm' . The energy from the sun 

is at it s peak between October and November. 

2.2.7.3 Solar Energy Utilisation. 

The solar energy u sed for crop drying etc., cannot 

be measured. Increasingly, the use of solar energy for 

o ther purposes such as lighting, refrigeration, water 

pumping is becoming common. BP(Z) Solar Ltd is the 

leading supplier of photovoltaic technology equipment. 

Table V.3 shows the volume o f solar equipment sales by BP 

Solar Ltd between January , 1987 and De c ember, 1991. 

Table VI.3: Volume of Solar Equipment sales. 

[ _~~:_~t~=_ -___ = ___ ~ ____ ~[NLurrer of Units I 

Lighting system 1,800 
.. _. __ .. _-_ .. _--_._._ .. __ .. _ .. .... ---.-- .. --.. -.--~ .. -.-... ----.-.--- .. /----------------
Solar lanterns 300 

1------------- --
Solar Water purrps 23 

Refrigerators (Medical & Dorrestic) 16 
1---- _ .. _------- ---

! Power supply t o micr o\Nave stations 13 

1[&;;;-;0 po~-~it 171 -----------J 
Source: BP Solar Ltd Sale Offices , llisaka. 
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CHAPTER THREE 

THE PLANNING PROCESS 

The preceding chapter has presented in some detail 

the energy situation in Zambia. It has also been argued 

that such an important resource needs to be effectively 

planned if it has to have meaningful benefits to society. 

This chapter , therefore, explores the fundamentals o f the 

planning process in general and emphasizes the need for 

the type of information support that would respond to 

s uch a process. If, as we have seen that the energy 

plann ing is but a sectoral part of the socio-economic 

national development planning, then an understanding of 

the broader conception of the planning process would be 

essential for our purpose. 

3 . 1 The Planning Process 

Planning is more of a complex and many sided 

phe nomeno n . It is an attempt to select the best available 

alte rnative s among several to meet a specific goal. It , 

therefore, represents the rational application of human 

knowledge to the process of reaching decisions which 

serve as the basis f or the establishment o f relationships 
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between means and ends (Sundaram 1991,58). 

Planning can thus be seen as the optimal allocation 
o f available or mobilisable resources to the components 
of the entity whose development is the subject of the 
plan. This implies decisions regarding the options that 
appear open for the future and then securing their 
implementation with allocation of the necessary 
resources such as manpower, finance, material, 
information, etc. By and large, planning has a strong 
political aspect as options will have to be selected that 
may not benefit equally or equitably all the members of 
the society. Planning involves socie tal choice about t he 
future which in turn implies political intervention. To 
exercise choice calls f o r genuinely alternative views and 
scenarios of the future (Neelameghan , 1993). 

In order that the choice from among possible courses 
of action is purposeful and deliberate, a knowledge and 
understanding of the present and explicit anticipation or 
foresight of future consequences of present action are 
required. Such knowledge and understanding can be 
productive only if appropriate data a nd information 
needed on each of the alternative course o f action are 
accessible at the right time at reasonable cost and that 
they are reliable, precise and presented in a 
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conveniently usable forms. 

Planning is, therefore, largely knowledge~based and 

it is information intensive. Knowledge here is meant to 

include ideas , facts, relationships, theories and models. 

These ingred ients also form large part of the elements of 

the planning process. 

In a more explicit sense , planning i s the creative 

and analytical process of: 

- hypothesizing sets of possible goals; 

- assembling needed information to develop a nd 

systematically analyze alternative courses of acti on 

for the attainment of such goals; 

- displaying the information and consequences of 

alternative actions in an authoritative manner; 

- devising detailed procedures for c arrying out the 

actions and; 

- recommending courses of action as an aid to decision 

makers in deciding a se t of goals. 

The planning process does not differ much from the 

decision making process because, decision making is in 

fact the end result of the planning process since it 

depends on extensive utilisation of information and 
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knowledge as well. Grigg (1985,35) also e xpres sed this 

view when h e o bserved that the decision maker to t he best 

o f his ability in judgement a nd wi t h t he available 

inf o rmation can : 

- thoroughly canvass a wi de range of the courses of 

action; 

- surve y the full range of objectives to be fulfilled and 

the values implicated by such a c hoice; 

- c arefully weigh whatever he / she knows about the cost 

and t h e risks o f negative co n sequences t h at would flow 

from each alternative; 

- intensively search the new information relevant for 

furt he r evaluation o f the alternatives; 

- correctly as similate and take a ccount of any new 

information or expert judgement to which he/s he is 

exposed , even when the information or judgement d oes 

n o t support the cour se of action initially preferred ; 

- reexamine the negative and positive con sequences of all 

known alte r natives including those originally regarded 

as una cceptable, before making the final choices ; and 

- make detailed p r ovision for the implementing o r 

execut ing the c h osen. 
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Thus the planning process and decision making can in 

most cases be seen to involve all problem s o lving 

processes. figure 1 shows a flow cart indicating the 

model in the planning and problem so l ving process. 
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Figure 1. MODEL FOR THE PLANNING PROCESS. 
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3.2 SCOPE OF PLANNING PROGRAMS 

It may be helpful to group the planning programs in 

three broad categories namely multi sectora l planning, 

s ectoral planning and functional planning. 

3.2.1 Multisectoral Planning 

This implies co-ordinated planning for all levels of 

public endeavour such as land use, housing, transport, 

water resources, education, health, energy resources etc. 

Multi sectoral planning must be directed towards 

identification and protection of the national interests 

as stipulated within the national development plans and 

polic ie s (Grigg, 1985). It must rest on the definition 

and resolution of intersectora l problems such as health, 

education, manpower (human resources), energy etc. 

It is largely involved with the establishment of policies 

and guidelines to ensure implementation of national 

policy. 

3.2.2 Sectoral Planning 

This focuses on one sector of the public endeavour. 

It is an integrated planning for all functions within o ne 
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sector such as energy resources , water resources etc . 

3.2.3 Functional Planning 

This is planning to meet a specific need within a 

sector. For example, within the energy sector, there is 

a need to plan for electricity supply and distribution. 

Such planning, however, should fit in the sectoral and 

multisectoral framework of plans in a country . 

3.3 STAGES OF THE PLANNING PROCESS 

Generally , planning for public endeavour takes the 

form of the stages given be low: 

3.3.1 Policy Planning 

This implies the definition of overall goals and 

programmes objectives , policy development, overall budget 

and priority analysis, dissemination of programme guides 

and evaluation of results. 

3.3.2 Framework Planning 

This involves identificati o n of general problems and 

the needs outlining a range of possible alternative 

- 49-



futures, inventory of available resources and general 

opportunities, assessment of overall adequacy of 

resources, determination of the needs for further 

specific i nvestigations . 

3.3.3 General Approach Planning 

This i s the broader eva l uation of a l ternative 

measures for meeting hypothesized goals and objectives 

criteria and, if so, whether it is physically possible to 

implement the plan within the estimated costs and limits 

of financial feasibility. 

3.4 SOCIO-ECONOMIC DEVELOPMENT PLANNING 

Socio-economic development activities are directed 

at raising the standard and quality of life in any 

country. Development normally focuses on the achievement 

of social goals and involves using the products, 

processes and practices resulting from scientific and 

technological development both within and outside the 

coun try, together wi th the formula t ion and implemen ta tion 

of legal, administrative, political and institutional 

policies , programs and projects. 
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Seen wi thin the purview of political phi l osophy, 

planning o f socio-economic activities may be defined a s 

a nati onal economic poli c y which aims at giving a middle ­

term orientation to socio-ec onomic development (Meyriat, 

1991) . 

Nati onal level socio-economic planning can be 

likened to multisectoral planning. It is a large 

endeavour as all economic agents in the nation are 

concerned with it in o ne way or the other. 

Planning for various sectors takes into account many 

other sectors as they directly or indirectly relate to 

eac h other within the same nati onal socio-economic 

system. Suc h planning could be o f economic activit y suc h 

as agric u lture, finances, business or social phenomena 

and soc ial af fairs including populati on, housing , 

education , cultural a ctiv ities etc . 

Equity and justice require that s oci o-economic 

planning be directed toward and encompasses the whole 

society. Socio-economic planning touche s upo n most 

sector s of the societal life. Planning bei ng oriented 

towa r ds the future has t o rely on knowledge as comp lete 

as possible of the attributes o f the components o f the 

society the plan covers. As earlier observed, such a 

process n eeds informati on on all present aspects o f t h e 
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society and also on the recent past which has created the 

conditions for devel o pment. 

Planning may be subjected to several environmental 

constraints i.e. political, legal technological, 

organizat ional, cultural and psychological aspects of the 

communit y. Socio-economic development planning in a 

country will also be affected by transnational or 

international environmental factors, that is, relations 

with other countries a nd the world background need to be 

taken into account. These will in turn be reflected in 

the various levels o f aggregation at which data are 

required. 

3.5 IN,ORMATION SUPPORT IN THE PLANNING PROCESS 

The preceding sections have shown that the proce ss 

of planning and decis i on making is largely knowledge­

based and involves a great deal of informati on handling. 

It presupposes ultimately the need of information in the 

planning process. Information and data are, therefore, 

prerequis i te f o r meaningful planning in all contexts. The 

need to develop techniques for capturing, proc essing, 

evaluating inf ormat i on becomes paramount in this regard . 
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Consequently, what presents a problem is not the 

proper identification of data and information for 

different levels and stages in the planning process but 

rather striking a balance between information overload 

and information pollution and the need to use this 

information in performing a wide range of analyses in 

planning with regard to data and information handling, 

processing and ultimate utilisation in planning and 

decision making . 

The information desired is, therefore, expected to 

respond to the "time squeeze " factor that goes with the 

planning process. It mor e or less sets a limit to the 

nature and volume of data and information to be 

collected, the kind of processing and analyses for the 

planning function that may be performed. 

Grigg (1985,117) summed this when he observed that: 

"The problem is not even to supply good 

information. It is to screen out the best of 

all the information available and present the 

most useful information to a decision maker ... " 

The rationale of the usefulness and value of 

inf o rmation in planning can be readily acknowledged, 

although ascertaining its value may be in many cases be 

difficult. For our purpose, the value o f inf o rmation will 
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rest on the characteristics of decision information i.e. 

amount, quality, timeliness and reliability. It is these 

characteristics that "model" the type of inf ormation and 

the format it is communicated and presented if viable 

decisions are t o be made and problems practically 

addressed. Consequently, it is important to balance these 

cha racteristics in the provision of information that 

support any planning process , 

In analyzing the va l ue o f information v is - a-vis 

quality, Andrus (1977) observed that even when 

information is efficiently presented and correctly 

interpreted , it may not be used effectively . Acc ordingly, 

the quality of information is determined by how it 

mot i vates human action and contributes to effective 

decision making. The value of inf ormation may, thus, be 

theoretically determined by the value of change in 

decision making behavi our. 

Andrus (1977) further suggests that the value o f 

information can be seen within the perception of the 

decision maker in light the utility of information, 

information sati s faction and error and bias. He 

identifies f our information utilities: 
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Form utility: As the form of information more closely 

mat c hes t he requirements of the de c isi on maker, its 

value increases. 

Time utility: Information has greater value to the 

decision maker if it is avai l able when needed . 

Place utility (Physical accessibility): Information has 

greater value if it can be accessed or delivered 

easily. On-line s y s tems, for example, maximise both 

time and place utility. 

- Possession utility: The processor of information 

strongl y affects its value by controlling its 

dissemination to ot hers. 

In addition, information satisfaction in decision 

making can be seen as the degree to which the decision 

maker is s atisfied with the output of the f ormal 

information system. If a decision maker requires 

information and readily finds it, satisfaction with the 

information system is reinforced. On the other hand, non­

ava ila b ili ty of informati on, leading to considerable 

effort in extensive searches creates dissatisfacti on. 

Detection o f the bias and error are also core to that 

va lue o f inf ormation. They, infact represent the ability 
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to provide accurate information. Errors and bias must 

consequently be reduced . 

Given that information aids decision making which is 

the ultimate purpose of planning, the quality of 

decisions made, therefore , depends first on the sk ill of 

the decision maker and then the quality of the 

information received. Since planning is a continuous and 

an ongo ing process bound by time constraints, information 

provided through any " institutionalised " informati on 

system should be of adequate quality, made avai lable 

/acce ssed when needed and presented in a convenient form 

and format. In addition, in the planning processes, 

decision making is not done by a single person. 

Informati on must, therefore , be targeted to multiple 

audiences within the multiple framework of the planning 

process. 

Various conceptions of the nature of information may 

also be drawn to explain the premises for initiating a 

responsive information support for the planning process. 

Planning is normally c l ose ly associated to conceptions 

such as "critical minimum informati on" , "analy tica l 

approaches " etc. These concepts are in turn linked to the 

other determinant concepts in the planning process such 

as "limited o r bounded rationality" (arriving at 

- 56-

l 



satisfactory rather than optimal solutions), "optimal 

ignorance" (not tryi ng to know what is n ot worth knowing) 

and "appropriate imprecision" (not measuring more 

precisely than needed" (Sundaram 1991,59). 

The understanding of these concept s are cr itical in 

determining what information services and products 

planners need in their various tasks in the planning 

process. They also challenge the provision of data and 

information in the dynamic planning process. It should be 

appreciated , therefore, that such a c hallenge can be met 

through the positive assessment of "critical minimum and 

selective" data or information on the one hand and the 

efficient application and utilisation of Information 

Technology (IT) on the othe r if the informati on support 

is to be adequate, effective and efficient in the 

planning process. 

Since most planning processes are "institutionalised 

authority structures and mechanisms", the above 

recognition is, therefore, meant to make the "informati on 

structures" respond to this framework. 

The planner must thus keep up with the evolving and 

emerging methods of planning and evaluation , econometric 

mode lling , forecasting techniques, resource management , 
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satisfactory rather than optimal solutions), "optimal 

ignorance" (no t trying to know what is not worth knowing) 

and "appropriate imprecision" (not measuring more 

precisely than needed" (Sundaram 1991,59). 

The understanding of these concepts are critical in 

determining what information services and products 

planners need in their various tasks in the planning 

process. They also challenge the provision of data and 

informati o n in the dynamic planning proce s s. It s hould be 

appreciated, th e r e f or e , tha t suc h a cha l lenge can be met 

through the positive assessment of "critical minimum and 

selective" data or information on the one hand and the 

effi c ient appli c ati o n and utilisati o n o f I n fo rmati o n 

Te chno l ogy ( IT ) on the other i f the inf ormation support 

is to be adequate, effective and efficient in the 

planning process. 

Since most planning processes are "institutionalised 

authority structures and mechani sms" , the above 

recognition is, therefore, meant to make the "information 

structures" respond to this framework. 

The planner must thus keep up with the evol ving and 

emerging meth ods of planning and evaluation , e conometri c 

modelling, for ecasting techniques, res ource management , 
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IT etc. Thus in any planning process timely provision of 

reliable and pertinent information facilitates problem 

definition, measurement and analysis, taking of 

inventories and gainful decis i ons, evaluation of the 

plans, programmes and projects. 

Consequent ly, inadequate inf ormation support in the 

planning process leads to ineffi c iency in planning, risk 

decisions and ultimately non achievement of the goals or 

objectives set in the plans. 

3.6 SOURCES OF PLANNING DATA/INFORMATION 

The sources of planning data and information include : 

- Internal data organised and processed for planning 

purposes; 

External data from various sources; and 

Environmen tal scanning . 

3.6.1 Internal Data 

The internal data reflects the historical trends of 

the endeavour on whi c h a pla n is being drawn . It is 

usually access i ble and its accuracy could be known. A 

vast quant i t y such data, both structured and 

unstructured , is available and is continuously generated 
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within an institutional framework . 

These sources, however, cannot be the sole input to 

planning because external factors may at certain times 

invalidate projected historical performances . For 

example, in energy planning , forecasts on past coal sale 

without consideration of the impact of alternative 

sources of energy sources and its rate o f consumption 

over a period under forecast may be misleading. 

3.6.2 External Data 

External data and information can be obtained from 

traditional sources such as published reports , government 

documen ts and other grey literature. Data and 

information can also be obtained fro m data banks cover ing 

a wide range of information on economic aspects. Most 

national statistical agencies actively maintain data 

banks on socio-econ omic data. 

In mo st instances when appropriate data banks are 

a vai lable, they should be cons idered as an important 

source f o r planning data and information instead of 

direct data co l l ection especially when the foll owing 

condit ions apply (Davis and Olson 1985 , 307): 

- the body of knowledge is large and expensive to 

col lect , 
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- the data bank is frequently updated, and 

- no competitive advantage will be lost, or any 

significant security risk incurred, by relying on such 

an external source. 

3.6.3 Environmental Scanning 

Planning data and information should also collected 

through environmental scanning. This includes methods 

for analyzing the environment and generating planning 

data. The following are some examples: 

3.6.3.1 Scenario Writing 

With this technique, individuals are asked to write 

scenario of events they think may occur. These represent 

a set of plausible future events that should be 

considered in planning f o r such an endeavour. 

3.6.3.2 Simulation 

Here the effects of the external event on the 

endeavour under plan is simulated. For example, the 

effects of urban migration on the unemployment may be 

simulated. 
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3.6.3.3 Cost Impact Analysis 

The impacts on the events in one of the environments 

on the endeavour being planned for ' is estimated. 

Environmental elements are soc ial, political, 

insti tutional-legal and technological. For example, a 

cost-impact analysis of the introduction of technological 

advances on clerical jobs may be necessary. 

3.6.3.4 Ec onometric Models 

Econometric models may be used for estimating demand 

for resources, products and services; environmental 

scanning will look for environmental changes affecting 

the factors in t he model, For example if construction 

activity is an important variable, then fac tors affecting 

interest rates are of concern (assuming the interest 

rates are part of the model), 

3.6.3 , 5 Input-output analysis 

The effects of activities or changes in one sector 

of the economy are traced to other sectors, For example 

the cost effect of oil price increase in a c ountry can be 

traced to other sectors using oil or oil-based products, 
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3.6.3.6 Delphi Projections 

Here, those concerned with assessing or forecasting 

the future are asked to specify their projections. The 

projections are summarized and participants are asked 

whether they wish to revise their estimates based on the 

average estimate. The process may go through several 

iterations in order to find areas of consensus or reasons 

for the differences in projections. 

3.7 GEOBASED OR GEOGRAPHIC INFORMATION SYSTEMS 

As ear lier indicated, planning is a complex process 

and takes different forms. The use of maps as sources of 

information for socio-economic planning , for example, is 

also significant. 

Management of natural resources and t he environment 

has to take into account such matters as the distribution 

of the natural resources in different regions, the 

movement of wildlife during different seasons, 

distribution of various species of fauna and flora in a 

given area, the impact of any c ha nge on their living 

conditions and patterns etc., caused by human and 

nature's activities. Rapid urbanisation, deforestat i on, 

pollution o f all kinds , land and water resources, 

-62-



transportation and communication are all closely related 

is s ue s . Effective a nd e ffi cient management o f these 

resources poses a variety of challenge s . To meet these 

challenges, planners r equire reliable, pertinent and 

timely information on the resources, their location, 

amount, current demand, supply, use etc . 

Spatial data and spatial analysis may, therefore, 

be useful in socio-economic deve l opment planning. Thus , 

cadastral agencies need detailed data on the distribut i on 

of land and resources in towns and reg i ons. Health 

service agencies may need t o kn ow about the pattern of 

distribution of diseases, polluti o n resulti ng fr om 

various econ omic a ct ivities etc, f or effective health 

serv i ce planning. Data on infrastructure especially 

service utiliti es (such water and sewerage , gas, 

electricity, telephones etc.) need to be co llected, 

recorded and manipulated in map form. Likewise, 

commercial firms need data on markets and sale outlet f or 

effective business planning. 

The f ollowing are some of the advantages that may 

accrue from the use o f Geograph ic Information System in 

planning (Neelameghan, 1993) : 

- Large amount of inf ormation can be visualized in a 
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small space. In certain situations a data table may run 

several pages to explain a prevailing condition and it 

may be difficult to get a synthetic or composite 

picture of the situation. A cartographic picture, thus, 

provides an organised visual translation of the 

pattern. 

- Visual perception will also allow a planner to focus 

attention on particular features where concerted effort 

would be needed in decision making and practical 

problem solving. 

- They also draw the attention of the planner to 

unreliable data where quantitative statistics have not 

been properly collected or has not been made available 

or used. Such discrepancies are more easily noticed in 

a map than in a table of data. This in turn leads to 

the adoption of improved data collection methods. 

- Maps can also be helpful in identifying gaps in 

development . Zones very much neglected, for example, 

can easily be identified in the map. Administrative 

action to remedy the lapses in the infrastructure c an 

be called for and necessary resources allocated . 
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- Maps can act as representations o f qualitative 

i nf ormat i on. For example, electrified or unelectrified 

areas can be represented by symbols o n the map thus 

br inging into f oc us which areas are electrified and 

whic h are not. 

Thus, with the wider availabi li ty of the 

microcomputer 

growing trend 

technology and GIS pa c kages 

o f using geographical 

there is a 

or geocoded 

inf ormati on sys t em, to support the planning process. 

3.B COMPUTER-BASED PLANNING MODELS 

A planning model i s t he method for structuring, 

manipulating and communicating future plans . A planning 

mode l, therefore, provides (a) a format for presenting 

the results from processing the model; (b) a set of input 

data; and (c) a set o f processing statements to operate 

o n t he input data. 

The model and the output from the model should 

assist planners to understand the nature of the process 

and effects of the changes in the variables. 

There are vari ous advantages of using computer-ba sed 

planning mode ls in t he planning process. 
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Seaburg and· Seaburg (1973) summed them as: 

- Reduced Information overload: Planning involves a large 

number of variables which must be simultaneously 

considered. Computer-based models aid the decision 

maker by processing the information quickly and 

efficiently . 

Information selection: Key variables identified within 

the model building process can assist in defining the 

information to be included in the database . 

- Economic solutions: By enabling decision maker to 

experiment, models can provide answers at low cost with 

the minimum human resources. 

- Interrelation of operations and planning system: 

Compute r-ba sed models facilitate the operating results 

to be explicitly incorporated into the planning 

process without delay. 

Communication aid: An integrated model, encompassing 

the functional areas of the endeavour under plan, can 

provide a common language between funct ions and can, 

there fore, improve communication of the plans. 
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- Direct I nvolvement: Interactive modelling capability 

can be used directly by decision makers bypassing such 

obstacles as communicating ideas to the programmers. 

There is a wide range of computer-based planning 

model s and they all depend largely on the endeavour under 

plan, and the purpose and the stages o f the planning 

process. Some of them include accounting models, 

representational model , etc. 

In a computer-based planning model there i s a need 

f or a model generator to facilitate model development. 

3.8.1 Model Generator 

A model generator (or decision support generator) is 

a software package which facilitates the development of 

models. It is a comprehensive package incorporating the 

capabilities of the programming language , spreadsheet 

processor and statistical package. Ideally, it contains 

facilities to define models, to perform statisti cal 

analyses, to link mode ls to a database, and to create 

appropriate dialog. In practice , it may be limited in one 

or more o f these capabilities . For example , o ne model 

generat or may have a convenient language for access and 

usability of data but limited modelling capability; 
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another may not have database access, but may be very 

flexible and adaptive in terms of modelling. Two basic 

objectives of a model generator are: 

- To permit quick and easy model development 

- To be flexible and adaptive enough to facilitate 

interactive design of systems and simple 

modifications. 

In order to satisfy these objectives, a model 

generator should have: 

Usability: The model generator should create models 

which are easy and convenient for non-technical people 

to use. It should be also easy and convenient to build 

and modify a model. 

Data: The model generator should provide access to a 

wide variety of internal and external data sources. 

Analysis: the model generator should have analysis 

capabilities to support a wide range of users, problems 

and contexts. 
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3.9 PLANNING PHASES AND INFORMATION REQUIREMENTS 

3.9.1 Conceptual base for deriving Data and Information 

for the Planning Process 

Planning, within the context of development 

planning, implementation, manageme nt and monitoring are 

continuous activities that take place at national, 

sectoral and local levels. The type of data and 

information provided to support development planning may 

also be influenced by the planning methodology and the 

strategy adopted at a specific level in the country 

(Sundaram, 1991) . 

Data and information, as earlier observed, are 

essential basis for planning. In this context, therefore, 

their potential roles include: 

- Problem definition, mea surement and analysis; 

- Inventory taking and decision making; 

- Evaluation of plans, programmes and projects. 

To meet the above planning related purposes, 

various types of information and data will be required. 

They could be s pel t out o r derived conceptually by 

adopting some rational approaches and building them into 

planning considerations. 
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Figure 2 illustrates such a conceptual base for 

deriving information and data within the three different 

planning ways discussed earlier i.e multisectoral, 

sectoral and functional planning. For each of these, the 

information and data requirements may be derived through 

the combination of four major approaches, whose key 

determinants inc lude: 

- Goals and subgoals and policy areas; 

- Scope of the planning functions; 

- Programmes/Projects included in the plans and; 

Methodology/techniques used for planning. 

In the illustration (Figure 2), the different 

planning ways may be broken down into various levels . In 

decentralised planning, for example, the sectoral 

planning can further be broken down into region, local, 

community and h ousehold levels. 
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Figur. 2. CONCEPTUAL BASE FOR DERIVINCI INFORMATION/DATA FOR PLANNING REQUIREMENTS. 
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The identification of information and data could 

also be further aided and refined by two other 

considerations vis-a-vis the planning stages (pre-

planning, action planning and implementation planning) 

and the major planning tasks or steps involved in each 

one of the stages. This is illustrated in Table VII. 

Table VII: Data Requirements by planning stage and Planning 
Requirerrents. 

Planning stage 

Pre-planning 
(Diagnosis) 

Planning 

(Prognosis 
and programres) 

Ircplerrentation 

Planning J;hase 

a) Inventory 
b) Fornulation 
of developrent 
strategy and 
definition of 
targets 

c)Prognost­
ication 
J;hase changes in 
the present si tua­
tion for various 
sectors- forecast 
or anticipated 
developrents 

d) Programme/Project 
identification/ 
appraisal/fonn­
lation J;hase 

e)Monitoring/ 
evaluation/ 
control J;hase 

Source: Neelameghan, 1993. 
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Data requirerrents 

Broad magnitude and 
aggregates on the state 
of the sub-national and 
local economy; natural 
and human resources 
data and other socio­
economic information 

Policy changes 
envisaged; 
information on factors 
that may prorrote or 
retard development 

Detailed project­
specific, scienti 
fic and technical 
information incl­
ding costs and 
benefits 

Constraints and 
problerrs encou­
ntered in ircplem­
entation; impact 
of projects and 
programmes. 
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CHAPTER FOUR 

ENERGY PLANNING IN ZAMBIA 

4.1 ENERGY PLANNING: OVERVIEW 

The fundamental goal of energy planning is to 

establish a set of effective policy objectives, programme 

measures, and a workable investment strategy for 

achieving those objectives. Sufficient energy sources 

must be available for both the modern sectors which rely 

primarily on commercial (often imported) fuels , and 

traditional sectors, which depend heavily on indigenous 

n o n-conventional energy. Policy initiatives and 

investment decisions must invariably be made under severe 

financial constraints. Consequently, the accurate and 

timely identification of investment pri orities becomes 

crucial . For example, a commitment t o a conventional 

capital -intensive energy supply may be less cost-

effective in meeting national socio-economic objectives 

than a package of dispersed s mall- scale measures. Such 

trade-offs need to be evaluated in an integrated 

framework. 
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All the basic strategies for adjusting energy flows 

to meet changing needs such as fuel s witching, indigenous 

resource development, conservation, and new and renewable 

energ y options must be blended into a comprehensive plan. 

This plan should be con sistent with parallel plans and 

projections emerging from other governmental units 

addressing s uch areas as environmental poli c y, 

agriculture policy, forestry programmes, demographic 

patterns and economic targets. The development of an 

effective energy plan is thus a demanding and ong o ing 

activity. 

4 .2 APPROACHES TO ENERGY PLANNI NG: CONVENTIONAL VS 

NORMATIVE END-USE 

There are various approaches to planning f o r energy 

resources . At almost all levels of energy planning i.e 

globa l, mu ltis e ctoral, sectoral or functional planning; 

the conventional and end-use approaches in energy 

planning are becoming increasingly applied and useful. 

4.2.1 Conventional/Traditional Approach 

Most analyses in this approach stress and call for 

a doubling of the overal l energy requirements over a 

period under forecast. Conventional projections imply 
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that the scarcely affordable energy would significantly 

constra in development and the over-dependence on fossil 

fuels would give rise to formidable environmental 

problems. 

The main preoccupation here is the focus on the 

increase of energy supplies and stepping up the 

production of energy resources. The basic tenets in this 

approach also involve: 

Es timating future energy demands on the basis of 

assumptions about the future demographic and economic 

trends and, the historical correlations between such 

trends and energy demands. The process of estimating 

future demands involves, for the mo s t part, t he us e of 

historical (time series) relationships between energy 

demands and various economic and demographic variables 

to calculate the future energy demands for assumed 

future variables. The results of these projections are 

then adjusted in various ways to reflect "professional 

judgement" about the demand saturation, supply 

constraints etc . 

Matching the demand to a mix of energy supplies. This 

mix is chosen such that it is compatible with 

estimates of the energy resources base and in the case 
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of new energy supply technologies with jUdgements 

about how much energ y can be produced with such 

technologies at various future dates . 

Thus, most conventional analyses are s upply-

oriented . Increase in the supply of energy is seen as a 

long term s oluti o n to any energy problem that may 

manifest in the forecast of various scenarios . 

4.2.2 Normative End-Use Approach 

The analyses of this approach are a shift from the 

conventional approach in that they do not emphasize on 

increased e nergy s upplies. The concern is with the ways 

in which energ y is used and the e xploration of more 

effective ways of direc ting energ y resources to human 

needs . 

In t his approach, energy supply or consumption is 

not treated as an end in itself, rather the fo cus is on 

the end-uses o f energy and the service t hat energy 

perf o rms. Energy use is s een as only a means of providing 

illumination, hea t , mechani c a l power and o t h er e n erg y 

services as sociated with satisfying human needs. 
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Special interest is paid to the understanding of how 

patterns o f energy use might be shaped so as to promote 

the achievement of cer tain basic societal goals i. e. 

e qui t y, economic efficiency, environmenta l soundness, 

l ong-term viability and self-reliance . 

An impo r tant ingr ed i ent o f this approach is that it 

is p oss ible to formulate energy strategies which are not 

onl y compatible with, but which even contr ibute to t he 

related problems , such as , poverty, food scarcities and 

undernutrition , envi r onmenta l degradation , population 

growth pressures etc. 

Closer attenti on is also paid to the present and 

future huma n needs se rved by energy and , the technical 

and economic deta ils of how energy is being used and 

alternative te c hnological opti ons for providing the 

energy serv ices needed. 

4 . 3 TRENDS IN ENERGY PLANNING IN ZAMBIA 

4.3.1 Challenges and Prospects 

Energy planning in Zambia like in any African 

country is more complex than in the de velo ped wor ld , 

partly be cause the majority o f the energy n eeds are met 
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at present by woodfuel s, most of which are collected and 

not purchased (convent ional). Chapter two presented an 

analytical survey of the energy situation in Zambia 

confirming this trend. It also indicated that for the 

past ten years woodfuels accounted f or over fifty percent 

(50%) of the national level energy consumption. Thus, the 

market forces which dominate European and American energy 

planning are largely absent. In such a scenario, energy 

planning will have t o realise a balance between demands 

on conventional sour ces and alternative ones such as 

woodfuels , the national consumption of which is very 

large. 

This situation is also compounded by the heavy 

dependence on oil imports that drain most of the foreign 

exc h ange reserves leading to general national budget 

defi c its , balance o f payment problems and debt cris is. 

There is also the dilemma of striking a balance between 

this depende n ce on the one hand and the urge to develop 

indigenous fossil energy resources in existence in the 

country . 

With the limited financial res ources, prospects of 

exploration ha ve remained dim . Past experiences indicate 

t hat partnerships with foreign multinationals in an 

effort to find indigenous fossil fuels have ended up 
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without any tangible results or in political problems. 

For example, in 1986 the Zambian government entered a 

contract with an American company (Placid Oil) to carry 

out exploration and drill oil in the eastern par t of 

Zambia. After two year s , these explorations produced no 

results and ended up in a political dispute between 

Parliament and the Presidency. 

New and renewable energy sources, such as the sun 

and wind, have provided little energy sources in Zambia. 

Little research has so far been initiated in this 

direction. They also not only face fierce competition 

from the conventional sources but the technology involved 

to harness and manage them is still expensive. The 

installation o f a small solar powered pump can cost 

$10,000 or more (Tamberlake, 1991) . 

Given the foregoing, planning for energy resources 

in Zambia becomes a serious issue and calls for concerted 

efforts by the energy planners and decision makers in the 

government. 

In this context , there is also the environmental 

issue to consider. Most f o ssil fuels and alternative 

sources such as wood fuel present environmental 

degradation through pollution. Although, accelerating 

-79-



fossil fuels and woodfuel supplies have often brought 

about this situation, the demand for such energy 

resources has shown an upward trend over the years. 

Therefore, overall energy planning becomes both a 

technical as well as a political issue. 

Currently, the importance of energy planning in 

Zambia though recognised is beset by a number of 

constraints . Practically, the preconditions for 

establishing an adequate energy planning capability are 

rarely met. Most of the problems relate to institutional 

commitment in the Energy Department such as: 

- Unsystematic collect ion and processing of data and 

information; 

- Infrequent periodic reviews and updating of the goals 

and policy issues; and 

- Inactive overall review of programme elements. 

Other constraints include: 

- Failure to attract high quality staff in sufficient 

number to sustain serious energy planning. There are 

presently only four energy planners in the Department. 

The practice of developing local human resource for 

energy planning purpose has not received adequate 
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It, therefore, aims to capture information in the 

energy sector as it relates to : 

Facts, trends and analysis in the development of energy 

resources ; 

- Prescription f or decision mak ing for the energy 

resources; 

- Consequences, operational experiences and evaluations 

on energy; 

Character is tics , conditions of the energy re sources; 

- Strategies for mobilising the energy res ources, etc . 

The approa ches adopted in energ y planning in Zambia 

are both the conventional and no rmative end-use with the 

stress o n the latte r in the planning for indigenous 

resources. The national energy planning process is 

reflected in the energy plans drawn by the Energy 

Department. The structure o f the energy planning process 

in Zambia is presented in a systems flow c hart (Figure 

3 ) . 
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4.4 ENERGY POLICY IN ZAMBIA 

The present energy policy is still in draft form . 

The key assumptions o f the Energy Policy are those tenets 

built into the energy plan elaborated in the preceding 

sections . Although it is still in draft form, it is 

helpful to examine t he tenets. 

The present policy does not shift much from the 

previous pOlicy . It is based on past experiences and the 

studies carried out on ene rgy conservation and management 

towards sustenance. 

The policy o f the Zambian government is to institute 

necessary measures to facilitate a reduction in fuel o il 

consumption, upgrade the quality of most forms of energy 

resources to protect the environment and sustai n an 

ecological balance by avoiding environmental pollution in 

the exploration, development, production, transportation, 

storage and utilisation efforts of all the energy 

resources requirements in the country. 

Ba s ed on studies , s uch as , the 1983 industrial 

energy audit, the policy stresses the impr o vement o f the 

industrial structure by shifting away from energy 

intensive industries. This is meant to be an energy cost 
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savi ng measures covering: 

- No-cos t measures: Which refer to the improvements of 

the operating efficiency of the existing processes and 

t~e equipment in the industries, 

- Low cost/Minor Capital measures: Implying relatively 

simple mod ifi cati o n to the industrial plants and 

equi pment . 

High Cost/Major Capital Investment measures: Thi s 

i~volves t he replacement and or the modifications of 

t~e plants and equipment with more efficient 

L= c hnologi es . 

The aim of the energy substitution programme is to 

encourage measures that will result in major consumers ' 

suc~ as , industries using mor e local electri c ity and coal 

tha~ imported oil . 

Thi s self-reliance is hoped t o be achieved through 

intensive use of other energy applications that are 

en \' :~ o nmental pollution free, This in turn calls for 

apF~ication of furthe r research on geothermal, solar and 

bi o=ass energy. Stepping up research in these areas is 

recommended in the policy framework. 
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Energy pricing is set to be rationalised within the 

changing orientation of the national economy towards a 

liberal market economy. It is thus stressed that energy 

prices should reflect the real cost and these should be 

interrelated to other sectors with due concern for energy 

conservation and competitiveness of export goods. For 

example, the pricing of petroleum products should be 

based on their respective heating values and possibility 

of mutual substitution. Likewise, electricity rates 

(tariffs) should be based on time -o f - the-use costs to 

encourage off-peak power consumption and higher load 

factors. 

4.5 INFORMATION NEEDS FOR ENERGY PLANNING IN ZAMBIA 

The energy system in Zambia can be seen as 

intersectoral and interdisciplinary and, therefore, 

requires collaboration of different agencies for 

effective planning and operation. As already indicated, 

energy planning i s an ongoing and continuous activity and 

requires information support system that integrates 

itself and is compatible, with the dynamic plans and 

strategies adopted from ti me to time. 

It involves establishing a n optimal set of policies 

and programmes that in t urn require a considerable amount 
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of data and information. In such a process, different 

types of information from various sources may emerge 

leading to information overload and/or polluti on and the 

information system must have an orientation that stresses 

on the quality o f information products and services 

through the critical selection of relevant information at 

a specific time and targeted to relevant audiences and in 

usable forms for effective energy planning and overall 

management of the nati onal energy resources. Hence, the 

information system must be built into the integrated 

institutional framework of the energy policies and plans 

outlined in the preceding sections. 

Identifying the data and information needs for 

sectoral energy planning in Zambia is o ne aspect of 

designing the information support system. Other logical, 

strategic and operational requirements should also be 

taken into account with the view to maximising the use 

and the application of the information system. 

These requirements are summarised below: 

1. Logical requirements: 

consistency - the information produced within the 

system should n ot be self-contradictory. 
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comparability - uni form data c l assification methods 

must be adopted in the system in order to allow a 

comparison through time and with other related 

agencies i n the energy plann ing process. 

- validity - the inf ormation provided s h ould allow f or 

statist i cal robustness. 

measurability - individual n ominal and aggregate 

data metric must be easily measured. 

2. Operational requirements 

- availability - the relevant information should be 

available to the target users (energy planners and 

decision makers) upon request and in anticipation of 

demand in the execution of t h e ir var i ous planning 

tasks. 

- completeness - the inf o rma t i on provi ded to the target 

users should satisfy their re s pect ive informati o n 

needs. 

usability - the data should be usable without 

employing complex operations and interpretations. 
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multiformity - the information produced s hould be 

usable for oth er related planning activities such as 

environmen tal, urban, socio-economic development 

planning etc . 

3. Strategic requirements 

relevance - the information should represent the most 

important policy objective and measures of the problem 

at hand in the energy planning proces s. 

flexibility - the system should be easily adjustable to 

new policy interests and new circumstances arising 

within the institutional framework of the energy plans. 

comprehensiveness - components of the system should 

provide integrated information that enable forecasting 

simultaneous scenarios arising within the energy 

planning framework and the sectoral policies linked to 

it. 

effectiveness - the impacts of energy policy measures 

should be easily be judg ed and evaluated (before and 

after) . 
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- level o f the energy planning programme e.g. national, 

regi onal, local levels to which energy planning 

programmes are geared. 

4.5 .1 Type of Information 

Generally, the type of inf ormation required in most 

energy planning processes covers the f o llowing: 

- Sociological - Energy consumption levels affected by 

sociological variab l es such as popu lation, ho usi ng, 

income etc. 

Economic - Information covering i ndu st ry location and 

type, empl oyment, capital investments and demand and 

their influence on energy flows. 

- R&D - Technologica l developments a ff ecting t he energy 

fl ow in the country . 

- Environmental Aspects - Issues emanating fr om 

environmental consequen ces of energy utili s ati o n . 

Energy Consumption - Pattern of c onsumption of the type 

of energy by vari ous sectors at various level o f 

de velopment. 
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Energy Supply - Situation of the supply of energy 

re sources focusing on t he indigeno us sources and those 

o btained externally . 

- Energy Pricing - The policies , regulati ons and 

framework under pricing of energy resources fall and 

t heir effects on various socio-economic variables. 

End-use of Energy - Vari o us purposes for whi ch the 

energy resources are utilised by the various s oc ial 

groups and sectors of t he nat ional economy. 

In the collect i on of dat a and information for 

energy planning in Zambia, the classificati on of the type 

of data and informati o n be comes paramount. A detailed 

presentation of the type of i nf ormation ident if ied f o r 

the energy planners in Zambia is given in the next 

chapter. 
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4.5.2 Information Sources, Collection, Processing and 

Provision 

In the energy planning process , inf orma t i on and da ta 

originate from: 

Within the planning instituti onal framework; 

Other institutions that collect and process planning 

data and information ; 

Surveys initiated from within the energy sector. 

Identifi ca tion and collection of data are only the 

firs t steps in the provi s ion o f information in the energy 

planning process. The co l lected data and inf ormati on mus t 

be verified, 

statistically 

classi fied, 

processed, 

organised, aggregated, 

stored, retrieved and 

communicated. Since energy planning requires critical 

minimum inf ormation to respond to the "t ime- squeeze" in 

such a planning process, the applicati o n of inf ormati on 

technology (especially computer technology) for 

processing , handling and ultimate utilisation becomes 

significant for effective energy planning in Zambia. 
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CHAPTER FIVE 

FINDINGS OF THE SURVEY 

5.1 SCOPE OF CHAPTER 

Th is chapter presents the analysi s and evaluati on of 

i nformation systems and services that support energy 

planning in Zambia . It also presents the identified 

information needs vis-a-vis the type o f information 

required f or energy planners and decision mak e rs in the 

Energy Planning Un i t as obtained from the survey . 

Since the energy planning process is intersectoral 

and interdisciplinary and depends largel y on secondary 

data fr om the related institutions, a survey of the 

information systems in these ins t itutions related to the 

Energy Planning Uni twa s al so carr ied out. Thi s was 

intended to assess the feasibility o f any meaningful 

information and data exchange between t hese institutions 

and the planning unit through a computer-based network 

s ystem . 
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Further, an appraisal of the nat i onal informati on 

policy is done vis-a-v is the development of an 

informati on support s ystem for energy planning to be 

integrated in t he national inf o rmation system framework 

in Zambia. 

5.2 INFORMATION SYSTEM AT THE ENERGY PLANNING UNIT : 

SYSTEMS ANALYSIS AND EVALUATION 

5.2.1 The Information System 

5.2. 1.1 Hardware 

The information system at the Energy Planning Unit 

is a computer-based system . The system confiyuration 

consist s of five IBM microcomputers. One is IBM PC PS/02 

modes 386SX HAS 1.44 " floppy drive disk, 101 key board , 

VGA color monitor , one parallel and t wo serial ports with 

a memory ca pacit y of 2MB and a hard disk storage capacity 

of 80MB. The other four are IBM XT 286 machines and all 

have floppy d i sk drives of 3.5" , 101 keyboard , VGA color 

monitors, each with a para l le l and two seria l port s and 

memory capacity of the range of 512 K and 64 1, K and a hard 

disk capacit y of 32MB . All the mi crocompu ters run on MS 

DOS . The first pes were first installed in 1978. Four of 

the microcomputers are located o n one site, while one is 
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located in the Chief Energy Planner's Office. All the 

micro computers are stand alones. The only present 

peripheral device is a dot matrix printer. There are no 

CD-ROM dri ves. Nei ther is there any Uninterrupt ible Power 

Supply (UPC). 

5.2.1.2 Software 

The information system has only Word Perfect 5.1, 

dBASE IV and a planning framework package called LEAP 

(Long-Range Energy Alternatives Planning). 

LEAP is an integrated framework software package used as 

a computer-based planning energy planning tool. It builds 

models of various alternative scenarios on different 

types o f any sources and computes stati s ti c a l ana l ys es 

and generates such outputs which are to be used as basis 

for various national energy forecasts. 

5.2.2 Quality Assurance in Information Systems 

Since information is a critical resource, low 

quality information will have an adverse effect on energy 

pl a nning performances . Consequently , quali ty as s urance o f 

the information and information products is o f critical 

importance in any analysis of an information system. 
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This section of the study thus, assesses the quality 

assurance mechanism of the information system for energy 

planning process at the Energy Planning Unit in order to 

establish "value and quality o f information resources and 

products . This assessment is based on the characteristics 

chosen as representative of quality assurance of any 

information system which are discussed in the preceding 

section. The information system in the Energy Planning 

Unit is examined in this light . 

Qualit y is defined as excellence or fitness . It is 

not an absolute concept. It is often defined relative to 

a particular context. Usually, an application has quali ty 

relative to it's primary and secondary users (Davis and 

Olson , 1985) . 

Generally, perfect quality is very costly and 

vir tuall y impossible in practice. Quality should be 

within acceptable limits as defined by the organisati o n. 

The quality limits reflect the consequences o f la ck of 

quality and the cost of achieving it. 

Quality in inf o rma t i o n systems has a number of 

c haracteristics. The importa n ce o f each depends on the 

appl i cation and its contexts. Davis and Olson (1985) 

identified the following (Table VIII ) as some 
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character i stics to be included in the concept of quality 

in information systems. 

Table VIII: Quality Assurance Characteristics 

Information System 
Quality Characteristics 

Complete data 

Accurate data 

Precise data 

Understandable output 

Timely output 

Relevant output 

Meaningful outputs 

Implementation of 
Concept 

All data i terns are 
captured and stored 
for use. Data item; 
are properly identified 
wi th time period 

The correct data values 
recorded 

Measurement of variable 
meet user needs for 
precision 

The output of the system 
is understandable to the 
users 

The output of the 
application is available 
in time for the actions 
and decisions 

The outputs are relevant 
to the actions and 
decisions taken 

The format, labelling, 
data provided , and the 
context in which data is 
presented makes the 
output meaningful for 
actions and decision 
making 
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User friendly 
~rations 

E:rTor resistant 
~rations 

Protected system 
and operation 

The system provides user 
interfaces that are 
understandable and 
designed to conform to 
human capabilities 

Suitable error 
prevention and detection 
procedures are in place 

The s ystem and its 
operations are protected 
from various 
environmental risks. 
There should be 
provisions for recovery 
in the event of f ailure 
or destruction of part 
or ;.hole system 

for the purpose of the present work, quality will be 

a ssess e d u sing the above characteristics and as judged by 

the end-users (energ y planners). It will also viewed in 

terms of capacity of the system in relation to 

information need identification, resources util i sation, 

efficiency and effectiveness of information resource 

management. The assessment does n ot , however, rest on one 

component subsystem o f the informati on system , rather it 

examine s the whole info rmation system. 
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5.2.3 Quality Assurance of the Information System at the 

Energy Plann ing Unit 

Fi ve energy planners and executives in the energy 

planning unit were asked through structured interviews to 

give the ir views about the computer-based information 

system in the plann i ng unit . In asses s ing their views 

with regard to various aspects on quality o f the 

information products and services, their responses were 

recorded, categorised, computed f or frequency 

distributi on and tabulated with respect to the required 

characteristics of quality assurance identified above as 

illustrated in the tables below. All those interviewed 

responded. The results of the findi ngs are summarised i n 

the preceding sections. 

5.2.3.1 Information Use, Services and Products 

END USE OF THE INFORMATION SYSTEM 

--..::== 
Frequency Percen t 

Forecasting/Modelling 3 60 

Resource allocati on 2 40 

R&D 0 0 

Other uses 0 0 

--===: 
Total 5 100 
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USEFULNESS OF DATA AND INFORMATION TO USERS 

frequency Percent 

Useful to other units 1 20 

Useful to planning unit 3 60 

Useful to parent institution 1 20 

Useful to related field(s) o o 

Useful t o intern. agencies o o 

Others o o 

Total 5 100 

PERIODICITY/FREQUENCY Of INFORMATION PROVISION 

Frequency Percent 

Daily 3 60 

Weekly 1 20 

Monthly 1 20 

Bimonthly 0 0 

Quarterly 0 0 

Half Yearly 0 0 

Annuall y 0 0 

Rarely 0 0 
. ... -."="=:::-.::: .... -_ .. - ._ ........ _ ..... - ...... 

Total 5 10 0 
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TIME-FRAME OF USE/USEFULNESS INFORMATION 

Frequency Percent 

Immediate 1 20 

Near future a a 

Distant f uture a a 

Difficult to predict 4 80 

Total 5 100 

RECENCY OF DATA AND INFORMATION 

Frequency Percent 

Current 1 20 

Past data wanted 1 20 

Other essential data 3 60 

Total 5 100 
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PERIOD OF VALIDITY OF DATA AND INFORMATION 

.. :::::===--=-=---"--=--==--======= 

frequency Percent 

Latest (Valid until 
s ubsequent data is available 

Limited (e.g 1 to 5 years) 

Period of validity not 
spec ified 

Total 

RELIABILITY OF INfORMATION 

frequen c y 

Precise 1 

Accurate within limit 1 

Unspecified (as-is-basis) 3 

Total 5 
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1 20 

5 100 

Percent 

20 

20 

60 

100 



DATA SECURITY/PRIVILEGES 

Frequency Percent 

Strictly confidential 1 20 

To named persons only 1 20 

Open use 3 60 

Total 5 100 

MODE/FORM OF DISSEMINATION OF INFORMATION 

Current awareness (CAS) 

SDI 

On request 

On-line access 

Statistical forms 

Analyzed/repackaged 
(e.g. digests) 

Referral databases 

Bibliographic databases 

CD-ROM searches 

Others (e.g . invisible 
college) 

Total 

Frequency Percent 

o o 

o o 

1 20 

1 20 

3 60 

o o 

o o 

o o 

o o 

o o 

5 100 
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TECHNICAL/OPERATIONAL REQUIREMENTS 

f requen cy Percent 

Users fr i endly 1 20 

Error resistant 0 0 

Understandable output 1 20 

Meaningful output 1 20 

Relevant output 2 40 

To ta l 5 100 

5.3 DISCUSSIONS OF THE fINDINGS 

5.3.1 End Use of Information 

Of the five energy planners and executives 

interviewed, three (60%) indicated that the y used the 

information system for f orecasting and modelling in 

energy planning, while two ( 40%) indi c a t ed they used it 

for energy resour c e allocation i.e dec isi on making . None 

o f them indicated they used it for R&D or any other 

funct ions. 
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information they obtained was. 

5.3.5 Recency of Data and Information 

Most of the responden t s felt that t he data and 

i nformation ob tained from the system was not c urrent, 

only about 20% indicated tha t t he cove rage was c urrent. 

Past data (i.e. historical data) and inf ormation need F 

fo r fore cast ing in energy planning was repor ted largf , 

absent. 

A maj ority of them (60%) i ndi c ated that essential 

data needed such as on past trends and pres c riptions o n 

t he energy resources in the country ; data on related 

issues such as e n vironmental and forestry wi t h regards to 

the effects o f the producti o n, tran s por tation and 

utilisati on o f certain energy resources such as fos s j 

fuels and woodfuels was al so reported absent. 

5.3.6 Period of Validity of Data and Information 

Only 20% felt the inf ormation system prov ided latest 

inf o rmati on of the current s ituati o ns on energy in terms 

of national and internati onal issues with re spe ct t o th e 

pe ri od of validit y and thought t h e i nf ormati o n t hey 

received was in most cas e s valid until subsequent dat a 
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and information was obtained. Sixty percent (60%) 

indicated that most of the data and information they 

o btained from the system was limited to a specific period 

in terms of value to certain energy resources. For 

example, latest informa t ion on mostly utilised energy 

resources such as woodfuels and new and renewable sources 

like wind and solar was cited as lacking most of the 

time. About 20% could not specify the extent of validity 

of the information they received. 

5 . 3.7 Reliability of Data and Information 

Only one respondent (20%) felt that the information 

obtained from the system was reliable. Ano ther(20% ) 

thought it was reliable within some specific limit , while 

the majority (60%) felt most of the information was on 

as-is-basis , that is unspecified and did not, therefore, 

signify reliability in relat io n to their information 

needs and ultimate execution of their vari ous planning 

tasks. 
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5 . 3.8 Data Security, Privacy and Privileges 

Most of the energy planners and executives stated 

that the information was more for open use and lacked 

data security, privacy and privileges (60%). Only 20% 

indicated that it provided data security, privacy and 

privileges and another 20% felt such security, privacy 

and privileges was limited to specific persons within the 

unit. 

5.3.9 Mode/Form of Dissemination of Information 

The majority depended on the statistical outputs 

generated fr om the integrated energy planning tool-LEAP 

(60%). Only 20% indicated they got the information o n 

request. There is no current awareness or Selective 

Dissemination o f Information (SOl) offered presently . 

Neither are t here any digests, state-of-the-art reports 

produced through the process of information analysis and 

consolidation from various information sources. Also, no 

referral databases such as profiles of experts, 

institutions etc., are created. At the time o f the 

surve y, the i nf ormation s yst em was trying to create some 

prototype bibliographic databases using dBASE IV. 

- 108-



-

5.3.10 Technical and Operational Requirements 

Only 20\ reported that the information system was 

user-friendly. None reported that the system was error 

resistant. This indicated that the system was prone to 

error and, therefore , not fully reliable. forty percent 

(40%), however, expressed satisfaction with the output 

and stated that the outputs were relevant to their 

planning tasks. 

5.4 DATA SOURCES 

The f ollowing were identifi ed as the sources o f 

data and information input in the system: 

- Socio-economic surveys conducted by the Central 

Statistics Office-Lusaka, every five years. 

- Monthly and annual reports on fuel consumption from 

ZIMOIL. 

- Repdrts from marketing companies such as BP, AGIP, 

CALTEX, MOBIL and TOTAL. 

- Reports on electricity supply and distribution from 

ZESCO. 
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- Annual reports from Indeni Refi n ery-Ndola 

- Reports from Forestry Department on woodfuels 

- Reports on wind a nd solar energy fro m the 

Meteorological Departmen t. 

5.5 INFERENCES FROM THE SURVEY FINDINGS 

The survey with regard to quality assurance of the 

i n fo rmation system a t t h e Ene rgy Pl anning Un i t revealed 

t he fo ll owi ng : 

- The usefulness of the information s y stem in t he Energy 

Planning Unit is appreciated by potential users i.e . 

e nergy planners and decision makers. 

- The information system does n ot provide compr e hensive 

services t o the energy p lanners in supporting the 

executi o n of their various planning tasks . It s h ows 

gaps and deficiencies and depends upo n on only one 

computer-bas ed planning model ( LEAP ) as inf ormat io n 

suppor t for energy planners. Cl ose interaction with 

energy planners and decision makers indicated that LEAP 

alone cannot answer all their informa tion requir ement s . 
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The coverage o f the data and information generated is 

inadequate and i n complete leading to poor energy 

planning performance and r i sky dec i sion making. As a 

planning computer-based mode l, LEAP depends o n 

secondary data collected by other agencies, whose 

coverage and authenticity cannot be easily verified . 

The reliability and timeliness of data and information 

provision are unsat isfacto ry in relation to the energy 

planning process which is dynamic, ongoing and time­

bound. Information generated does not , in most cases , 

help users to immed iate decision making and 

consequently they often have to look to other sources 

which in turn may require to exhaustive searches and 

ultimately to risky decisions . 

- Collection of data to be input into the system is slow 

since most secondary data are often scanty and 

difficult to obtain . Surveys to co llect primary data 

are expensive and often difficult to carry out . For 

exampl e, data on woodfuels , a dominant energy resource 

is la cki ng. 

- Stat i stical outputs from LEAP are the only f orms and 

mode of dissemination and although re l evant to some 

energy planners cannot be the sole informati o n support 
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in energy planning. Other methods of dissemination such 

CAS, SD1, digests are also required. 

- The technical and operational capabilities of the 

system showed inadequacies as well. Close examination 

indicated that most energy planners are not very 

computer literate, and therefore, user friendliness of 

the system is paramount in this regard . There i s no 

continuous institutional training on a wide range of 

computer application. In addition, the survey showed 

that the system is prone to errors, although the 

outputs are to some extent meaningful and relevant to 

the potential users (energy planners). 

- There is some data securit y, priva c y and privileges 

provided to a few named persons, but most of the 

system i s for open use. 

The available manpower in the information system is 

inadequate to provide other services critical to the 

energy planning process; there is only one informati on 

specialist. 

- There is very little interaction between the 

information specialist and the energy planners and 

decision makers, making the effor t at modification of 
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the existing system quite difficult. 

- The computer resources, such as, hardware and software 

are inadequate to support the energy planning process. 

Some of the cited problems include: 

(a) Lack of or inadequate peripheral devices such as 

printers, mouse etc. 

(b) Lack of a wide range of software packages 

(c) Inadequate memory and mass storage capacity 

(d) Slow processing speed 

(e) Poor maintenance 

(f) Unstable environmental conditions (e.g. heat , dust, 

electricity cuts) and no stabilisers such as the UPC . 

- The microcomputers and software, although used 

through out the planning unit are acquired at random 

without considerati o n of near future plans and o f their 

functional compatibilit y . 

The information system faces budgetary constraints in 

general and this makes it difficult to strengthen 

information provision t o the energy planning process. 
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5 .6 USERS REQUIREMENT ANALYSIS 

5.6.1 Information for Energy Planners 

The interviews undertaken also enabled the 

identification of the information needs of the energy 

planners in the e n erg y plann ing process in Zambia . This 

section presents the findings . 

The analysis and identification of the potential 

users' information requirements is a prerequisi tes for the 

s u ccess of any information system. Sein ( 1987) observed 

that the success of the information system depends on 

identifying the right requirements for the appli c ation 

and ensuring that the development of the information 

system meets these requirements. 

One important aspect in identification of user 

requirements relates to the purpose for whi ch the 

information is required and this in turn is de t ermined by 

the various tasks that the users carry out in achieving 

their own defined goals. In the case under study, the 

ultimate purpose is al ready determined i.e. ene rgy 

planning and decision making , hence the concern here must 

be specific needs such as t he format, and the quality of 

the i nformation discussed in t he preceding sections and 
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the type of information and sources elaborated in t he 

next secti ons. 

The latter task (i .e identification of the type of 

information) , requires close examination of the energy 

planning process in as far as it relates to problem of 

definiti on , mea surement and analysis and evaluati on o f 

the energy plans, project and programmes. It also ca lls 

for close interaction with energy planners in such a 

process in order to come up with various ca tegories or 

types of information needed. 

5.6.2 Type of Information for Energy Planners 

For the identification of the type o f data, a 

framework was drawn from the energy planning programme 

which was broken down into phases, subtasks and the 

activities and then data required identified for each o f 

them. Such analysis and the interactions with the energy 

planners and decision makers through interviews helped to 

identify the information required . These area s and the 

type of data and information can be categorised as 

discussed below. 
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5.6.2.1 End Uses of Energy 

This data may be quantitative 

consumpt i o n rate of the different types 

showing 

of energy 

the 

in 

Zambia for various purposes. This is important for the 

energy planners in cont ingen t , short range and long 

energy planning. I t also enables them to get a c l ear 

picture of the consumption patterns within the country. 

5.6.2.2 Energy Supply 

Energy planners need data and information on the 

s upply of e nergy . The s upply o f energy can be subdivided 

by e nergy s our c e s wi t h inf o rmati on o n the e s timates and 

the comparisons o f the local sources with the imported 

ones in t e rms of the c os ts of convers ion, ref ining, 

distribu t i o n etc o f the vari o us energy resources . 

5.6.2.3 Energy Consumption Pattern 

Data on the energy consumption pattern will help in 

understanding the energy demand and supply pattern in the 

country . It may be categori sed further by the t ype o f 

ene rgy ( i.e coal, oil, electricity , solar etc.) or by 

geographi c al a r ea (c ity, di s tri c t, province etc.) or by 

pattern o f cons umpti on by specific sectors and distinct 
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social groul?s . 

5.6.2.4 Energy Di stribution 

From th is I?arameter, informat ion may be derived on 

the network distributi o n o f vari ous tYl?es o f energy a nd 

would hell? in short term or conting ent I?lanning o f 

various tYl?es of energy resources to sl?ecific user gro ul?s 

and in situations where energy I?lanners may have t o 

select from severa l alternatives . 

5.6.2.5 Energy Pricing 

Inf ormation on energy I?ricing is norma lly d i c tated 

by sUl?ply and demand patterns. The na t i onal and 

internati onal I?ricing o f energy and as it relates to 

various user groul?s is another iml?or tant I?arameter that 

energy I?lanners consider. 

5.5.2.6 Energy Balance 

Energy I?lanners and decisi on maker s need reliable 

data and information on the status o f the iml?orts i n 

r elat i o n to the eXl?orts o f d ifferent f orms of energy in 

order to ascerta in the na t i on' s consuml?tio n o f e n ergy 

I?r oducts , losses and waste resulting from environmental 
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degradation. 

5.6.2.7 Research and Deyelopment 

Zambia's d raf t energy policy stresses t he need to 

diversify to other c heaper and alternative sources and 

reduce dependence on conventional sources of energy. 

Information on the new research findings and on 

developments in techno l ogy and equipment in non-

conve n t i ona l energy sources wa s stated as important by 

those interviewed 

5.6.2.8 Socio- economic Information 

Energy consumpti on levels are influenced by soci o ­

econ omic parameters. Information o n such parameters as 

population size and growth patterns and their impact on 

consumpti on of different energy c a tegories was cited as 

essential for decision making . 

5.6.2.9 Information on Enyironment 

Effects o n the dispositi o ns o f e nergy o n the 

env ironment and seeking pollution fr ee energy resources . 
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In add i t i on, information on land use and 

deforestation caused by the use o f woodfuels was also 

stated as critical to the overall energy planning 

process. 

5.7 SURVEY OF INFORMATION SYSTEMS IN INSTITUTIONS 

RELATED TO THE ENERGY PLANNING UNIT. 

The s i x institutions selected in the e nergy 

sector and those related to it and s pec ifi cal ly to the 

energy planning unit were surveyed. Their present status, 

services rendered , human and computer resources available 

and the ir at t i tude towards co-opera tion in electronic 

data exchange through a network with other related 

information systems in the energy sector particu l arly 

with the planning unit were assessed through a 

questionnaire supplemented b y interviews and on-site 

obse rvati ons. The findi ngs o f the survey are s ummarised 

in the succeeding sections . 

Since the aim of t he survey of t hese insti tuti ons was 

to exami ne if there is any meaningful ways of data 

exchange through a network, it would be helpful to 

discuss t he general requirements f o r networking. 
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5 .7 .1 General Requirements for Establishing a Network 

5.7 . 1.1 Networks 

The wide divers i ty that characterizes different 

networks makes it difficult to arrive at a prec i se 

definiti on of what constitutes a network . In a more 

descript i ve sense, information networks are groups of 

individuals or o rganizati ons that exchange information 

and othe r resources o n a co-ord inated basis acco rding to 

predetermined norms and standards. A network usua lly 

cons ists of a formal arrangement whereby materials, 

information and services provided by a variety of 

information systems are made available to potential 

users. A network may be operated totally manually or use 

information technol ogy partially or fully. 

Information network is a relatively new concept 

arising from the need to come together to facilitate eas y 

access to information and sharing of res ources. The need 

f o r networking arises out of problems faced in 

informati on transfer due to the rapid rate of growth in 

producti o n and use o f information . 
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Another con tri buting f actor is the scarcity of 

resources . The information resources required in the 

generation, processing or dissemination o f inf orma tion 

such as skilled manpower, finance, and other materials 

make it difficult for many institutions to generate or 

acquire all the ne c essary information sources required 

for various purposes. It is felt that s haring of 

resources would alleviate such problems. 

In additi on, the recen t deve l opments in informa tion 

technology present the poss ib i lities to get fast a ccess 

to a wide range of inf ormation resources. 

5.7.1.2 Success of Information Networks 

There are various fa ctors which lead to successful 

networking. The diversity o f networks and their 

characteristics normally preclude the drawing of 

generalizations which could be univer sa lly applicable to 

all categories o f networks (Ramani and Shams, 1989) . The 

following ha ve been identified as factors t hat lead to 

success o f a network system: 

1. Network s are supposed t o be built around shared ideas 

whi c h ca n present potentials for development and 

induce con ce rned parties who may be dispersed 
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geographically, culturally and professionally. 

2 . The shared idea or a common visi on of what ca n be 

accomplished may not be sufficient alone to sustain a 

network. A number of orga nisati onal practi ces need to 

be addressed which may act as hinderance. In 

addition, there is need for very concrete plans to 

operationalise the idea of networking in order to 

achieve a common objective . This would require a 

high level of human interaction/personal commitment 

and group activities. 

3. There is also the need for follow-up activities 

consisting of action training, acti o n resear c h, policy 

dialogue, dissemination efforts and regular exchange 

of information to sustain a netwo rk arrangement. 

4. Although, in practice, it may no t be a realisable 

goal, ideally, a network should be practically self­

reliant. 

5 . Networks once put in place must acquire a capacity of 

internal review and self-reflecti o n. 
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5.7.1.3 Network Organization 

The management concern for the overall network and 

within the participating institution is paramount. 

Organizati o n of a network depend s on different fa ctors , 

the most important ones include:-

- number of participants; 

- geographical location of the nodes; 

- type of function carried out by the participants 

- type of language and culture (UN ESCAP, 1988) 

A planned development of a network should give 

emphasis to the se factors in selecting the network 

organizati onal structure (model) . Network models can be 

c entralised , decentralised or a combination of the two. 

Patterns of network structure may takes the following 

forms; star network, hierarchical network, distributed 

network or a combination (simple structures) of these, 

et c . 

5.7.1.3.1 Star Network 

In t his t ype of network, participants are 

interconnected t hrough a co-ordi nating centre. The 

operati o n s are centralised. Collection, processing, 

preparati o n o f databases , provision of information 
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products and services are performed at the centre. 

It is a directed type of network in which the 

direction comes from 

organization) . A centra l 

the central 

library with 

node 

its 

(host 

branch 

libraries is an example of this type of networking . 

Another example is ICLARM - Network. The main advantages 

of this type of network is that management of the network 

is relatively easier. On the other hand, the cost load on 

the central nodes can be heavy. Further, if the co­

ordinating centre fails to operate efficiently, the 

entire communication system would breakdown. 

5.7.1.3.2 Hierarchical Network 

In this type of network, individual systems are 

configured to have multiple levels . Network members 

(users) are grouped in hierarchical areas o f 

increasing/greater capabilities (in information sources, 

experience , equipment , etc) . 

The hierarchical network is a design wi th 

subsystems for specific aspects or levels. The design is 

advantageous in designing subsystems for various economic 

structures , such as agri c ulture, industry, health etc. 
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It can be applicable for different geographical 

levels , s uch as local, national , regional and 

international levels. 

The hierarchical structure or the in f ormation system, as 

far as possible , s hould reflect existing hi erarchical 

structures o f policy and decision making authority in 

order to a facilitate the organization and fl ow of 

inf ormation. (General information programme and UNISIST, 

1984) 

What is more, partici pant s share resources l oca lly 

and if need are n o t met, will pass to the next higher 

level resource centre. The free, flow of informati on 

through out the network, from one level to another and 

not necessarily an immediate hierarchy, is not 

facilitated in such type of arrangement. 

5.7 . 1.3.3 Decentralised Networks 

Unlike the hierarc hi cal network, in this model , 

s ystems communi ca te wi t h each othe r directly. The network 

participants have common interest and exchange data and 

information. 
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Al though, management of the network can be more 

difficult , other communi cation channe ls are available 

s ince there is a direct link between members. The design 

facilitates public participation through accessibility to 

information. An important elemen t of such a network 

arrangement is that each participating body would be 

involved in the process of planning at vari ous levels. 

The 

effective 

decentralized 

and efficient 

type of networks rely 

co-ordinating between 

on 

co-

operating organizations. An example of this type of 

network is PANGIS (Pan-African Geological Information 

System) . 

5.7.1.3.4 Combination of Simple Structures 

In this type of network arrangement, a combination 

o f some or all of the above type of networks may exist. 

The principle here is to link - up related units which have 

autonomous structures. Examples include a combination of 

clearing houses or co-ordinating stand alo ne systems and 

freely interacting bilateral/multilateral arrangements. 
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5.7.1.4 Network Components 

The following can be identified and selected as 

important components of an information network:-

- Organizational structure (with which a network 

would be non-existent); 

- Information resources; 

- Information service guidelines; 

- Processing (formats) norms and standards; 

- Referral tools (index codes); 

- Central bibliographic record that provide the locati on 

of needed items wi t hin a network; 

- Switching capability, interfac ing which other networks 

and determining of human communication path within the 

network; 

- Evaluation criteria; 

- Training programmes, also to provide user educat ion; 

- In computer-based network, adequa te computer 

applications and telecommunicati ons support must 

exist. 
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5.8 RESULTS FROM THE SURVEY OF INSTITUTIONS 

5.8.1 Information system(s) Activities 

The information s ystem at the Energy Department is 

computer -based and it does not have any other 

conventional forms of information services. Most of the 

other institutions surveyed had both computer-based 

information systems and back up information services such 

as traditional libraries and documentation centres. Most 

of the information systems perform bibliographic 

numeric/statistical and referral activities, irrespective 

of whether computers are used or not. Out of the six 

institutions, that provided bibliographic services, for 

example, four (i.e NCSR, Energy Department, Environmental 

Council and Geological Survey) reported that they used 

computers for this act i vity . 

It should be noted that on-site examination of the 

systems revealed that the computer-based bibliographic 

activities are not full-fledged. Most of them are in the 

process of still creating bibliographic databases in 

prototype form and may take time before the use of 

computer in information process ing gains ground i n these 

instituti ons. 
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5.8.2 Services Provided 

Most of the information systems in these 

instituti o ns provide traditi onal current awareness , 501, 

reference and library services. Attempt s to provide t hese 

in computer-based f orm have not taken o ff. On-l ine 

services are non-existent. None of the information 

systems reported prov i sion of specialised services, such 

as, products of information analysis and consolidation 

etc . 

5.8.3 Use of Computers 

All the institutions have compu t er resources spread 

throughou t the institutions and a few in the info rmation 

systems . They are largely used for word processing and 

data processing. The Environmental Council , Energy 

Department, NCSR (Lusaka) and CSO stated that t h ey used 

them f o r such functions as database management, 

statistical application and for GIS applications. 

All the institutions reported using micros, five of 

the six institutions being users o f IBM PC/XT / AT and IBM 

compatible machines which all run on MS DOS. Only ZESCO 

used mainframe VAX and micro VAX II machines. 
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5.8.4 Application Software 

Four of the six institutions (NCSR, Environmental 

Council, Energy Department and Geological Survey) had 

database management software packages. The Energy 

Department and Geological Survey used dBASE IV ; NCSR and 

Environmental Council used Micro CDS/IS IS and d BASE IV. 

It is i mportant to note that, version 3.0 released 

l ate 1 992 by UNESCO for public use has a multiuser 

capac i ty in Local Area Network (LAN) environment. 

CDS/ISIS has a data import/export facility in I SO 2709 

format and programmes available for converting record 

forms of dBASE IV to ISO 2709 . Programs are also 

availab l e to convert structured text i n ASCII format to 

ISO 2709 format. These features make it possible to 

exchange data bases of different packages and formats 

among the inf ormati o n systems in a co-operative network 

environment. 

Past experiences, for example , indicate that 

participants in information networks such as PADIS, 

DEVI NSA , lOIN, DIVI NER, SEAFIS etc., are using the same 

software for such data exchange 
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5.8.5 CD-ROM Drives and Databases 

Only one institution (NCSR-Kitwe) reported to have 

CD-ROM drives and used them f or on-line searches on 

CD-ROM databases . 

5.8.6 Networking 

In the five of t he institutions surveyed, all the 

computers are stand alones except ZESCO that has 

attempted a network link to the Ndola o ffice informat i on 

system from its main frame VAX 8250 machines . Apart from 

the Department of Energy , most institutions expressed 

willingness to the concept of networking. Most of them, 

however, had on ly a vague idea when asked to give reasons 

why they wanted to network. 

5.8.7 Computer related Problems 

All the instituti ons reported problems related to 

unstable electricity , poor maintenance and lack of a wide 

range of software packages . 

On personnel problems , five except ZESCO cited 

shortage of manpower and inadequate computer training for 

the staff. 
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5.8.8 Effectiveness of using Computers 

appreciation of computer 

information handling, 

The 

effective 

utilisation was reported as high. 

technology 

processing 

All the 

for 

and 

six 

institutions felt that computer applications could 

improve storage and retrieval , provide better information 

services, improve working morale and consequently the 

overal l productivity of the institution. 

5 . 9 INFERENCES FROM THE SURVEY OF INSTITUTIONS 

The following are the c onclusions drawn fr om the 

survey of the information systems in the selected six 

institutions: 

- Bibliographic activities are predominant in the 

informati o n systems surveyed. Al tho ugh, in some 

institutions computer technology is used in these 

services, its application has not gained much ground. 

- The survey reveals gaps, lack of co-ordinati on and 

c o llaborati o n and d efi c ienc ies in i n f o r mation f low 

between the research institution and the planning unit . 

Researchers interviewed felt that their researc h 

findings were n o t often included in the overall 
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energy planning framework, a situation the y thought 

indicated lack o f appreciat ion of their research by 

government. 

- Mo s t of the institutions worked in isolation. The 

i nf ormati on systems in t hese inst itu tions work only in 

acc ordance with the stipulated organisational 

framework. 

Information handling a nd processing and the a cquisition 

of hardware and software is done independently since 

there is n o coherent nati onal information policy to co­

ordinat e t he se act iv i tie s in Zambia. 

- Although , most support the idea of data exchange 

throug h a network, the information spe c ialist s in the 

institutions do not h ave a firm and detailed concept of 

networking a preconditi o n for any network to s ucceed. 

- Most information systems suffer from acute 

shortage o f comput er re sources and ca pable manpower, 

whil e the training prov i s i on in the country is 

inadequate 
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5.10 ZAMBIA NATIONAL INFORMATION POLICY VIS-A-VIS 

INFORMATION SUPPORT TO THE ENERGY SECTOR 

The Zambia national information policy draft 

proposal was an initiation of UNESCO in 1987 to try and 

come up with poli c y guidelines for the development of a 

co-ordinated inf ormation infrastructure in Zambia. Todate 

the policy is still in draft form and its revival looks 

dim. It is, however , important to recognise and 

appreciate the views expressed in the draft with regard 

to development on information support system(s) in t he 

energy 

should 

sector in general and that the energy planning 

be considered an integral part o f the total 

nati onal information infrastructure development in 

Zambia. 

The draft proposal highlights the lack of co-

ordinati on and con firms the nature o f rudimentary 

developments of information to support various socio-

economic development in the country. 

"Economic sectors such 

agriculture, finan c ial, 

It states: 

as 

mining, 

industry, 

energy, 

manufa cturi ng, etc., have been emphasized in 

Zambia ' s previous national development 

plans . .. but every lit tIe ha s been done to 
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institutionalise the use of printed, non-print 

and electron i call y transmitted information in 

orde r 

growth. 

to sustain ... national 

(Zambia National 

economic 

Information 

Policy: a draft proposal, August, 1987). 

interesting characteristic of the draft 

proposal is the recognition of priority sectors of the 

nati onal economy and their informati on requirements (See 

Figure 4). Particularly for the energy sector , the 

policy proposal recognises the need for strengthening and 

maintenance of the existing information support and 

stresses the application of information technology 

(especially computer technology) in the processing, 

management and dissemination of information in the energy 

sector. It also identifies energy as an area criti ca l to 

socio-economic development and that information support 

in the energy secto r mu st focus on : 

"Information for res earc h and development, 

energy utilisation and conservation, rural 

energy supply, environmental pollution, 

appr opria te techn ology ; and o n energy planning, 

management and marketing ." (Zambia National 

Information Pol icy: a draft proposal, August, 

1987) . 
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Al though the draft proposal does not elaborate 

further , one notes that initiation of an information 

suppor t system for e n ergy plan ning is considered an 

integral component of the total national information 

system framework. Since the need for such an information 

support system is recognised , but no framework for its 

development has been put in place , the detailed study 

presente d here could b e a n i mpo r tant step t owards 

aCh iev ing the views expr essed in the draft proposal. The 

succeeding chapters, theref ore , present proposals and 

recomme ndation s fo r the development of such an 

information support system. 
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figure 4: Energy Information Systems in the National 
Information Policy Framework 

1_ N;~~~n~l Information Policy framewor~ 

~on~;~~;-;;;;;-;.dm I 
[--Indus~-;;lIA;;-;~-~:iture] [--E nergy J IMili~ f~~er 1 

-------~ [-------- I .~ 

On forma t i-o-n- f- o-r' 
Energy Planning 

--_._ .. --_._ .... _._- _.',_._-----

Source: Adapted from Zambia National Information Policy: 
a draft proposal, 1987 
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CHAPTER SIX 

GENERAL SYSTEMS DESIGN 

6.1 PROPOSED INFORMATION SUPPORT SYSTEM FOR ENERGY 

PLANNING IN ZAMBIA 

6.1.1 General Overview 

The situat ion presented in chapter 5 exemplifies the 

inadequa cy of the information support fo r the sectoral 

energy planning functions in Zambia . This calls for the 

redesign a nd modification of the informati on support 

s ystem for it to be strengthened so as to meet t he 

requirements of the energy planners and decision makers. 

Su ch modifications must, however, take into account that 

the new information services and products must complement 

the existing information infrastructure at the Energy 

Planning Unit. 

It was earlier observed that in responding to 

planning functions, there is need for c riti cal selection 

of informati o n since the authority structures of any 

planning process have to adapt to the dynamism and time 

constraints of such a process . This means the 
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information support system mus t also respond to this 

c h allenge if the users have to apprec iate its r ole in the 

execution of their various tas k s . Admittedly, this ca n be 

realised through the a ppli ca ti on of Inf orma tion 

Tec hnology (IT) , more espec ially compu ter technology in 

informat i on processing, management and dissemina tion. 

The information support system proposed in this 

study cons iders this as a c ritical factor. The design of 

various databases will help to overcome the inadequac ies 

in the present system and enable the provision of 

reliable and comprehensive information support to the 

energy planners and decisio n mak ers . The following 

databases are proposed in the light of the above:-

1. Object-oriented or mission-oriented 

2. Referral databases 

- Bibl iographi c 

- Institutional p r o fil es 

- Expert prof iles 

- Project profiles 

- Information systems profiles 
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The importance o f these databases to the e n ergy 

planning process is discussed in the following sections . 

For illustrative purposes, three referral databases i.e 

profiles of institutions, experts and information 

systems , and object-oriented databases are designed using 

Micro CDS/ISIS (outpu ts are shown in the appendix). 

6.1.2 The Database Approach 

It wi ll be helpful to discuss the database approach 

prior to t h e a ctua l description o f the d a ta bases proposed 

i n th i s study . 

Data consists of conventional symbols that 

represent , describe or rec o rd real wOlCld o bjects; but 

data symbols are not the same as reality . In other words , 

a n a me may be used to identify a person. Data symbols can 

never be a c omplete representation o f reali ty ; they 

describe objects a nd events and their characteristics 

incomp l etely . Deci s ion s about what to extract from 

realit y a nd h ow to represent it using symbols should , 

therefore , r eflect the needs and the views of the users 

of the system. 
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Data items are no t stored as individual items; they 

are categorised and related to othe r data items already 

stored . The collection of all the relevant data about a 

s ingle person , for e xample, constitute s a record and one 

data type (e.g . sex) in a record constitutes a field or 

data item. When two or more related records are put 

together, usual ly in the form of a table , it makes up a 

file. The collection of all related files constitute a 

database. In a more descriptive sense , a database is a 

mechanised, formally defined, centrally controlled 

collection of data (Olson and Davis 1985,502) . 

The database approach is made operat ional by a data 

base management system (D BMS), a software system which 

performs t he functions o f defining, creating, revising 

and controlling. It provides facilities for retrieving 

data , generating reports, revising data definitions, 

updati ng data, and building applications. 

The database 

interaction between 

management system 

the database and 

contro l s the 

the applicat i on 

programs prepared by programmers; and between the 

database and n o n - prog ramming or adhoc users . Accessing o r 

updating items in the database is only done through the 

database management system. 
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There are three classes of users who interact with 

the database management systems a nd there are languages 

a nd instruction procedures appropriate for each of them. 

Their descript i on is gi ve n be l ow . 

1. The non-programming user does not write p r ograms in 

order t o use the databa s e. Usually it i s an analyst or 

the end users with spec i al t r a ining . Suc h a use r programs 

adh oc querie s a nd reports using a database query 

lang uage . 

2. The programming user i s usually an applications 

p r ogrammer who does the analysis and programming 

applications . Such a user uses special interface 

instructions to programm applications to ac cess the 

database through the data management system . The 

instructions call the DBMS to request data , perform 

updates etc . The programming user can also use the 

database query language for special assignme nt . 

3 . The database administrator (DBA) uses spec i al 

instructions and facilities of the data management system 

i.e a data defi nition langua ge or DDL to defi n e , create 

a nd r edefine and restructure the database and implement 

i n tegr i ty co n trols. figure 5 gives an illustration. 
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Figure 6 , CONcePTUAL MODeL OF DATABASe MANAGEMeNT 8Y8TeM 
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As many different end users and a variety of 

application programs ca n access the database, it is 

desirable to have an organisational function to exercise 

control ove r the database i.e database administration 

carried out by a database administrator to maintain 

quality of data according to stipulated standards and 

ensure overall data security. 

6.1.3 Objectives of the Database Approach 

The data records are physically organised and stored 

so as to promote shareabi lity, availability, evolvability 

and integrity. Everest (1984) identified the following 

objectives (Table IX). 

Table IX: Ob jectives of Database Approach 

Database ob jective 

Availability 

Shareability 

Ev o lvability 

Description 

Data should be ava ilable 
for use by applications 
both current and fu ture 
and by queries 

Data items prepared by one 
application should be 
available to all 
applications or querie s . 
No data items should be 
exclusively " owned" by an 
applicat ion 

The database can evolve as 
application usage and 
query needs evolve 
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Data independence 

Data integrity 

The users of the database 
should be able to establish 
their views of data and its 
structure wi thout regard to 
the actual physical storage 
o f data 

The database should 
establish a uniform high 
level of accuracy and 
consistency, validation 
rules being applied by the 
DBMS. 

The objectives listed above underlie the advantages 

of adopting the database approach over the traditional 

file organisation in information storage and retrieval in 

that, space, maintenance and access time are optimised. 

6.1 . 4 The Data Dictionary 

A data dictionary is a repository of information 

about data. In some database systems, the stored 

definition of data (called schemas) provides all 

necessary data dictionary information; in others , the 

data dictionary is maintained supplementally. 

Although, it is possible in a very small database to 

prepare a manual dictionary, the term normally refers to 
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a dictionary maintained by a special data dictionary 

software (Davis and Olson , 1985) . 

The information in a data dictionary is abou t both 

types of data and uses o f data. A complete data 

dictionary main tains information about data elements 

(Davis, 1983) : 

General 

Name 

Aliase s or synonyms 

Descripti on 

Format 

Data t ype 

Length 

Usage Characteristics 

Range of values 

Frequency o f use 

Input and Output 

Condit iona l values 

Control Information 

Source 

Data origin 
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Users 

Programs in which used 

Change autho ri zat i o n 

Access authorizat i on 

Group Information 

Parent structure 

Subsidiary s tructure 

Repetitive st ructure 

Physical location 

Record 

File 

Database 

Fo r documentat i on of data elements for a system, a 

simulated data dictionary is used as illustration in this 

study. The information recorded for each data element is 

name, description, aliases, format, security and 

location. The description is used to maintain information 

about the meaning of data elements in the system. Some 

data may ha ve more than one name and all the synonym 

words are recorded in the aliases . The format, on other 

hand , indicates t h e data type whether it is numeri c or 

alphanumeric and a ls o records its maximum length . For 

example, "9" is used f or numeric and "X" for alphanumeric 

data type. To protect dat a fr om intentional or 
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unintentional actions or cause of damage, only named 

persons are authorized to modify the data and this is 

indicated in security. The information maintained by 

location tells the user where the data is available such 

as in a file or database in the system so that duplicate 

data are not maintained. figure 6 shows a simulated data 

dictionary. 

figure 6: Simulated Data Dictionary 

Name: 

Description: 

Aliases: 

f ormat: 

Security: 

Locati o n: 

In the proposed design in the f ollowing sections, a 

detailed data dictionary is not given but an illustration 

is given below. 
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Figure 7 : Dat a Dictionary for ENECO database 

Name: Coal Consumption 

Des cr ipti on: Type of energy as consumed by sec tors 
of economy and socia l groups in the 
country 

Aliases: Energy consumption, Energy demand, Energy 
d istributi on 

Format: "X" (Alphanumeric) 

Security: Inf ormati on Specialist 

Location : ENECO Database 

6.1.5 Data Models 

An important step in the database design is to 

construct data models that represent the logical 

structure of the database to be c reated. It is usually 

necessary t o understand the structure o f the data items 

as they r e la te to t he orga n isation's activities and data 

users. A dat a model is an abstract representa tion o f data 

o ne wi shes to collect or ha s collected. The model can u s e 

a variety of representations . Examples include graphs, 

mathema t ical f o rmulas, and tables. The objective is to 

represent the essential element of the data without 

detail (Olson and Davis 1985 , 97) . 
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There are three major classes of data model­

conce p tual data models , logical data models a nd physical 

data models . These classes reflect the fact that 

efficient ph ysical storage and retrieval of data must be 

designed arou nd physical characteris ti cs of storage media 

and devices ; but users of data s hould be able to 

d escribe , think about , and use data without being 

concerned about its physical storage. 

The user- oriented way s of describing and 

understanding data are called conceptual and logical data 

models or users views; and the models that des c ribe 

phy s i cal storage of da ta are physical data models or 

physical views. These data models indi cate an ideal 

separation of how data is used and from how data is 

stored and accessed (Olson and Davis 1985,97). 

Ideally changes in storage technology should be 

possible without affecting application s using data ; 

changes in the logical data model should also be allowed 

with out affecting physical storage . This separati o n is 

called data independence. 

The logical d ata model helps users , analysts and 

designers to speci fy data requirements and relationships 

among dat a items . The logical model is also concep tual in 
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that it "mirrors" the way users of data des cribe reality . 

The users and analyst is responsible for def ini ng logical 

data requirements ; the developer of the database system 

is responsible for defining the physical storage of data 

in such a way that the l og ical requirement s c an be met . 

The de sign of databases , theref ore takes the following 

orde r or steps: 

Conceptual model; 

- Logical model; and 

- Physical model. 

Our major concern in the study is the building of 

the conceptual and logi cal models . The physical model 

will be implemen ted by the DBMS pa c kage used. 

An i llustra ti o n is given in Figure 8. 

-151-

• 

I 
\ 



FIGURE 8, 8TEP8 IN DATABASE DE81GN 
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A description of the three phases is given in Table X. 

Table X: The Three Phases of Database Design . 

Phase 

Requirement determination 

Conceptual(logical) 

Physical design 

Description 

Determination of the 
data requirements 
(views) of individual 
user and application 

Integration of the 
design and application 
v iews into an overall 
conceptual view that 
resolves view 
conflicts. There are 
two parts to this 
phase: an 
unconstrained or 
natural conceptual 
design and a 
constrained design 
for a particular 
DBMS 

Translating the 
conceptual design 
into physical storage 
structure 

... :::::...-=:===:=--==--===:--==".":=".:-==-:;::=~"". 

There are three different types o f data models. The 

three main one s widely used are hierarchi cal , network and 

re la ti onal models. Most commercially available DBMS are 

designed based on these models. In the design of the 

databases in this study, the relational model has been 
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used largely because of the advantages discussed in the 

following sections . 

It is, however, appropriate to clar if y three major 

concepts that would appear frequent l y i n our discussions: 

Entity; 

Attribute, and 

Relationship 

6.1.5.1 Entities 

Entities are a set of objects t hat share one or more 

attributes in common amongst themsel ves and about which 

an organisation o r individual may be interested i n 

collecting descriptive data for use. The descriptive data 

about the entity is termed as attributive data. In our 

study, for example the energy planning unit may collect 

descriptive da ta about the energy ent ity on such aspects 

as e n ergy consumption, energy demand , energy end-uses 

etc. A group of similar entities form an entity set. For 

example, all energy sources form an entity set . 

Similarly, all towns , all houses, all pers o n s et c . are 

ent i ty sets . A database design requires identification 

of all the organisations' entities , since it enables one 

to incorporate all desirable data in a database. Besides , 
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it is easier to identify relationships between entities 

rather between data. Consequently, in the database 

approach data is essentially considered as an entity in 

its own right. 

6.1.5.2 Attributes 

Entities are represented by their attributes. 

Attributes are characteristics that describe or 

characterise an entity. The values of the attributes 

describe a particular entity . A value is the s pecific 

data for the attribute of an entity. For example, the 

entity Addis Ababa can have as an attribute population 

and a specific value say two million. 

Attributes have specific domains from which they 

take values. The domain for the attribute sex is male and 

female. Any entity in the entity set person has value of 

either male or female for the attribute sex. A value 

outside this domain is not acceptable for this attribute. 

Usually, domains are a se t of numbers (e.g the domain for 

age) o r str ing of characters or a combination . 

There is also a distinction between the entity type 

and entity se t. An entity type refers to the aggregation 

of an entity set. For example , from the attributes of 
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person-name, sex, age , birth place etc, one may aggregate 

a new concept i.e population. Thus, the entity type is 

name and list of all attributes in the entity set. The 

entity type for the entity set person may be population 

(name, sex, age, ethnicity , religion, birth place). 

6.1.5.3 Relationships 

When the data model is designed , relations must be 

identified between entity types . A relationship is a 

"logical connection or dependency between occurrences of 

one entity type and the occurrences of another" (Downe , 

1989). There are three types of relationships, among 

entities. These are recorded during the conceptual data 

model l ing and they also affect physical database design. 

They include: 

one-to-one 

one-to-many or many-to-one; and 

- many - to- many relationships . 

One-to-one relations hip gives rise to a flat file. 

The occurrences of one entity causes the occurrence of 

the other . The relationship between entity type person 

and birth place exemplifies this relation . A person can 

only have one birth place. 
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In a one-to-many re lati onship, the occurrence of one 

entity in the entity type causes the occurrence of zero, 

one or many entities in the other. Fo r instance, the 

relati onship between birth place and persons could be 

one -to-many in that many people can have one and the same 

birth place. The occurrence of one entity may cause t he 

occurrence of zero, one or many entities in another and 

at the same time the occurrence of a single entity in the 

other also brings the same result in the former entity 

t ype. The relati onship takes the form of many to many. 

For example, a book may be used by none, by one or by 

many. Some users may not use a book at all, o r use one 

book or may use many books. 

6.1.6 Hierarchical Model 

A hierarchical model employs hierarchical or tree 

structure to represent the relationships among entities. 

A record may have multiple records subordinate to it, 

which in turn may have mUltiple records subordi nate to 

each of them. Put in another way, multiple records of a 

particular type "belongs to" (are subordinate to) a 

single record of another type higher in the hierar c hy. 

"Parent" records can have several "children" rec ords , but 

a "child" can only have one "parent . " Figure 9 shows a 

simple schemat ic of a hierarchical tree structure . 

-157-



Figure 9. 

COURSE RECORD 

Course Section 

STUDENT RECORD 

Student ID # 

002/92 
002/92 
002/92 

Teacher Room 

Name Major 

Many natural relationship among entities can be 

represen ted adequately in a hierarchical structure and 

processing efficiency is often high. However, there are 

some major disadvantages with the hierarchical structure : 

Insertion: In t h e above illustration, a student cannot be 

added unless (or until) it is assigned to a course and 

the n it is added to every course for which it is 

assigned. 

De leti o n : If a student drops a course say in section 1 ; 

th i s can be handled b y searchi ng all subordinates to the 
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course record for the occurrence of the course dropped. 

When the student record for this course is deleted, all 

the information about that student is deleted in the 

database . 

Updating: If a student changes his course the entire 

database must be searched for every occurrence of the 

course to be updated, thus a hierarchical model maintains 

redundant data due to update inconsistencies. 

6.1.7 Network Data Model 

Some of the problems cited in the hierarchical model 

ca n be av o ided in a network model. A hierarchical 

structure has one superior record for o ne or more 

subordinates, while a network structure allows a given 

entity to have any number of superiors as well as 

subordinates. A common approach is multiple pointers, 

usually with a link node record representing the 

connection between the two entities as shown in Figure 

10. 
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Figure 10: Simple schematic view of a Network model. 

I En: i-; y } ---------- [En tit y=t----------.----

[
---------:-~ 

Ent1ty 
-----

Advantages of the network model over the hierarchical 

model include: 

Insertion: In the example c ited, a student record can be 

added without requiring it to be assigned to a course . 

The link may be added later. 

Deletion: If a student drops a course, a s imple 

readjustment of the pointer chains is required . No other 

information about the student is affected. 

Updating: If a student c hanges his course , the change can 

easily be done with out introducing update inconsistencies 

since the informati o n about his course is l o cated in one 

place . 
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Although many problems inherent in a hierarchical 

structure do not exist wi t h a network data model, a major 

disadvantage is its complexity. One need to have explicit 

knowledge of the relationship represented , including how 

links are physically represented, for efficient use of 

the network . 

6.1.8 Relational Data Model 

The relational model is relatively new compared to 

the hierarchical a nd network models. It was first 

developed by Edgar F . Codd of IBM in 1970. 

A relational st ructure consists o f a set of tables. 

In each table , the rows called tuples represent unique 

entities or records and columns represent attributes. 

Each table is a relation and so a relational database can 

be thought of as a collection o f tables. Relationships 

are represented by common data value in different 

relation (tables) . Relational data structures are based 

o n a formal theory of r elati ona l algebra whi ch uses very 

specific terms to refer to other concepts underlying the 

structure. Details of the relational system is beyond the 

scope o f this study . An illustration is given in Figure 

11. 
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Figure 11 

Table 1: COURSE-SECTION 

y-------------
Course no . Section Teacher 

I NST 690 1 Nee l ameg han 

INST 663 2 Tesfaye 

Table 2 

STUDENT -_ .. __ ._-- -----,--
Student ID Name Maj or 

-------- - -+------+ --
001 / 92 
002 / 92 
003/92 

Trywell 
Dick 
James 

Info. Sc ience 
Lib. Science 
Comp . Science 

2A 

2B 

There are two sets o f rela tions. The CO UR SE-SECTION table 

contains value of attributes pertaining only to courses 

and section : Teacher, Room. The fi r st two co l umns 

(attributes) , COURSE NUMBER and SECTION, uniquely 

i dentify each row in the table; they can , the refore, be 

tho ught of as the key for th is relation. The STUD ENT 

r elati o n (Table 2) has as its ke y the first column, 

STUDENT ID#, whi ch i s al so unique to each r ow . The 

attributes in Table 2 refer only to student s . 
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In processing tables there three fundamental operati ons: 

Projection: Select spe cified co lumns from a table t o 

create a new table. 

Selection: Create a new table b y selecting rows that 

satisfy given conditi ons . 

Join: Create a new table from the rows in two tables that 

have a ttri bute s satisfying a condition. 

Advantages of relational model ove r the oth er models: 

(a) t he relational database does not require to establ i sh 

paths between ent i ty sets . Relatio n s hips between e ntity 

types are established by repl i cat ing attributes in 

dif f e rent relations . In a relational database, 

relati onship is established at the time o f retrieval. As 

a result, a new relat i onship can be established without 

the need t o reorganise the database. On the contrary, in 

a hierarchi c al and a network database, new relationships 

require reorganisation of the database, hence are not 

user-friendly . 
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(b) Since links are not established in the relational 

database, the relational database requires less space for 

the same data stored in the hierarchical or network 

database. In the l at ter two, database links occupy more 

storage space than the actual data required. 

(c) The relational database has its base in mathematical 

set theory. Thus, the concepts of relational data model 

suc h as the relation are provable. 

(d) Techniques , such as , normali sation used in the 

relati onal databa se model are the same for the design o f 

a small or large database. 

The main problem of relational database is slower 

retrieval of data/records. 
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6.2 DESIGN OF PROTOTYPE DATABASES 

6.2.1 Object-oriented databases (ooDBs) 

6.2.1.1 General Cons iderati ons 

It has been argued in this thesis that the energy 

planning process needs the critical se l ect ion of 

information if the requirements of this dynamic process 

are to be met. It has also been made clear that our 

target users are mainly energy planners and decision 

makers. In order t o strengthen the information system at 

the energy planning unit, it is als o important to 

consider the activity of information analysis and 

consolidation (IA+C) in the redesign of information 

systems by way o f developing object-oriented databases 

( OODBs) . 

The design of these databases is based on the view 

that in planning and decision making, value/quality of 

information in relation to the users' needs progressively 

increases with the selection of relevant information that 

reduce information overload in terms of quantity since 

the process of planning and decision making is time­

bound. Information from various sources , documentary and 

non-documentary , including people i.e experts, 
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consultants , should be analyzed, consolidated and 

repackaged to respo nd to users' needs (See Figure 12). 

The rati o nale behind object-oriented databases is 

t hat they arise o ut of IA+C and thu s provide all types o f 

value - added information products and services. An 

information service provid ing repackaged text in the 

energy planning process can be a time saver; a selective 

and systematic sorter of useful information; a means for 

more extensive information transmissi o n and delivery; a 

translat i o n t ool ; an opportunity for practical 

a pplication o f researc h results ; and a means for the 

delivery of relevant information ( Ne elameghan, 19 92). 

-166-



Figure 12: INFORMATION HIERARCHY IN THE PROVISION 
INFORMATION SERVICES FOR ENERGY PLANNING AND 
DECISION MAKING . 

• V 
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E 
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N 
F 
o 
R 
M 
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T 
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N 

Decision making on 
various issues on energy 

Client services: consultancy , 
recommedations on energy issues 

Studies: economic, energy sector , 
environmental issues, forestry .... 

Forecast, trend analysis on energy ... 

Statistical analysis, correlation on energy ... 

Survey reports, state-of-the-art report on energy 

Analysis, extraction; cons o lidation; repackaging 
from various sources as they relate to energy 

Library/ Documentati on activity; information 
sources; databases on energy sources 

~=========================================> 
----------------------------------> 

QUANTITY OF DATA/INFORMATION 

Source : Adapted from Neelameghan, 1992. 
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Specialised non-bibliographic object-oriented 

databases form the ba sis for the provi s i o n of value - added 

i nformation services. An 0008 usually pr o vides 

informati o n o n an object which may be a town, health 

centr e , energy , coal , electricity etc . End - users are 

mos tly interested in selected attributes o f t he ob ject , 

with a view to manipulating, modifying, o r using the 

object for particular purposes. Such databases can be 

home grown on micro-comput e rs to meet the needs of 

specialised user groups and effectively supplement or be 

integrated with bibliographic and referral type databa ses 

and services recommeded in this study . 

0008 design has a unique characteristics as compared 

t o the more conve n tiona l bibli ographic da t abases and 

other referral databases. One of its unique 

characteristics is the need and level of user 

inv o lvemen t . Small and specialised institution s ca n 

design Object-oriented databases to serve the specific 

informati on needs of their respective user groups , thanks 

to the availability of powerful informati o n technology 

(IT) parti c ularly computer technology at a reasonable 

cos t toge ther with s o phisticated portabl e s o ftware 

packages. The design of such d atabases and the provision 

of value-added in formati on , however, require 

( Ne elameghan, 1992) : 
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the involvement of the end-users at various stages of 

t he design and development of the database; 

- close interaction between inf ormation professionals 

and the end-users; 

that the subject background and work experience o f the 

information specialist be generally compatible with 

those of the end-user services; 

- that the training and education of the information 

professional should cover indepth information 

extraction , analysis, synthesis, and repackaging 

methods, theories and principles of knowledge 

organisation, natural language interface with the 

information system , as well as IT applications in 

designing OODBs and preparation of value-added 

products . 

In designing a bibliographic database as a component 

of an information storage and retrieval system , f o r 

example, involvement of the end-users is usually minimal, 

except in occasional instances in the selection of 

subject descriptors and/or preparing abstracts in 

specialised fields. The other bibliographic data elements 

are mostl y normalised (e.g. AACR2, authority li st s, 

vocabulary control tools, etc . ) and these are applicable 

to documents in all subjects. In OODBs, for instance, the 

data elements of a record in a database f o r ene rgy 
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consumption will be different from t hose for energy 

demand database, 

Sources of information for input to most of the 

fields in the bibli ographic re c ord is mainly the d oc ument 

to be cata l ogued , On the other hand, for a record in a 

non- bibliographic OODB , the input data may be obtained 

from different sources including remarks from 

indi vidua l s , even for a single field, and t he data may 

already be in an analyzed, evaluated, and organi s ed f o rm , 

OODBs attempt to give information/data themselves 

rather than just reference to other sourc es unlike the 

bibli ographi c and referral databases , The output fr om 

bibliograph i c databa s e s follow a standardised forma t 

(e,g, AACR2 f o rmat ) , In specialized OODB , end-users ma y 

be provided wi t h different types of output f o rmats on the 

basis o n their specific needs. 

The inf ormati o n prov ided by spec iali sed OO DB s is 

mostly o f local interest and use (e . g a database o n 

energy consumption by sector) and may not be sourced in 

ab s tracting services at national and internati onal 

levels. Such OODBs are usual l y home grown at 

institutional o r s pecialised geographi c al level 

(Neelameghan, 1992). 
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consumption will be different from t hose f or energy 

d emand database. 

Sources o f information fo r input to most of the 

fields in the bibliographic record is main ly the document 

to be catalogued. On the other hand, for a record in a 

non-b ibliographi c OODB , the input data may be obtained 

from different sources including remarks from 

individua ls , even f o r a single field, and the data may 

already be in an analyzed, evaluated, and organ i sed form. 

OODBs attempt to give information/data t hemselves 

rather than just r eferenc e to other sources unlike the 

bibliographic and referral databa ses. The output fr om 

bibliographic databases follow a s tandardi s ed forma t 

(e.g . AACR2 format). In spec ia l iz e d OODB , end- u s ers may 

be provided with different types o f output formats on the 

basis on thei r specific needs. 

The information provided by specialised OODBs is 

mostly o f l ocal interest and use (e . g a database on 

energy consumption by sect or) and may not be sourced in 

abstracting serv ice s at national and international 

levels. Such 

institutional 

OODBs are usua lly home grown at 

or specialised geographical le v el 

( Ne elameghan, 1992) . 
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Figure 13 illustrates the application of analytico­

synthetic facet approach in the design of 00D8s . 
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Figure 13: 0008 DESIGN PROCESS 
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6.2.1.2 Design of aaDes for Energy Planners and Decision 

Makers in Zambia. 

The energy planning process in Zambia is diverse and 

covers a wide range o f activities and multiple audiences 

as indicated in Chapters 4 and 5. The type of data and 

inf ormati on must be s elected, analyzed, consolidated a nd 

repackaged for effective and convenient use by the 

different user groups concerned. As earlier noted, th is 

ca l ls f o r t he close interaction and collaboration between 

the information system designer (information speciali st­

IS) and t he users of t he information system i.e. energ y 

planners (EP) and deci sion makers . 

Neelameghan (1992) ob served the same when he 

identified the points on which such interaction will be 

helpful. They include among others: 

- determining the data and subject cont e nt o f the 

da tabase (E P and IS); 

determining the content of the records in the fil es ( EP 

and IS); 

- identification of data / information source collection 

and provision of input data (E P and IS); 

- data rating ( EP-see als o sec ti on 6.2.1 . 7 f o r parameters 

whi c h can be used f o r data rating); 

- d es igning display and output formats (IS) ; 
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designing of the information storage, organisation , 

indexing , retrieval and dissemination componen ts o f the 

s ystem (EP and I S ); 

- information analysis , cons ol idation and repa c kaging (EP 

and IS); 

- input preparations and operat ions and serv i c es (EP and 

IS) ; 

- on-line use of the system (EP and IS as intermediary 

when neccesary); 

- feed bac k, updating and modifying the system (EP and 

IS) . 

The i nterviews and o n -s ite observations (Chapter 5) 

e nabled a close interaction wi t h the energy planners at 

the energy planni ng unit in Zambia . The systems a naly s i s 

undertaken also helped in input s pecifica t i on s , rating of 

dat a in terms of qual ity of information and determine the 

specifi c ations for the output formats desired. 

It i s important t o note that the design of the OODBs 

for energy planners like any database design , must be 

approached fr om the broader view o f information needs (as 

o b tai ned from the survey) for the energy planning 

process . As earlier observed, this is b ased on the 

principle o f bu ildi ng a conceptua l and logica l model as 

separated from the physical model taken care o f by the 

DBMS. 
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6.2.1.3 Conceptual Framework for Data Structuring 

It is helpful to draw a reference frame work for data 

structur ing. In order to determine the data elements in 

ea c h of the OODBs proposed in this study , a model or 

reference framework according to the energy planning 

programme explained in Chapter 4 was conceptually 

analyzed into phases, subtasks and activities and the 

data needed identi fied for each o f them. Chapter 5 gives 

details of the areas the energy planners and decision 

makers were i nterested in and the type of data to be 

collected . Such analysis was helpful in selecting, 

extracting pertinent and precise informat i on and data 

from various sourc es , and repackaging into appropriate 

bodies of knowledge for convenient use by the different 

users at different stages in the energy planning process. 

Building such a model for nation's energy resource 

planning in Zambia should indicate the available sources 

of energy , the portions imported , how the energy is 

transpor ted , converted, dist ributed and utilised 

inc luding exports etc . 

Detailed information and data on each of the factors 

mentioned in Chapter 5 (users requirement analysis 

section 5.6.2) were categorised . Accordingly , the 

information and data types identified were categorised by 
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geographical area (e.g state, province, district etc) or 

classified by end-use (e.g. industry, agriculture , etc.) 

or by the stage in the energy planning proc ess (e.g 

energy generation, transport, conversion etc.) in order 

to specify the boundaries and come up wi th relevant 

attributes and data elements to be included in the 

database. 

Another categorization used for the data and 

information identified was by current situation, 

forecast , policy issues, operational experience, and 

impact evaluation within the purview of the energy 

planning programme . An illustration of the r eference 

framework adopted in the form of a relational table i s 

given in Figure 14. 
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Figure 14: Relational table for data structuring 
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Source: Adapted from Neelameghan, 1992. 

A b o x formed by a cross section from the relational 

table of a n issue or factor and an aspect repres ents a 

specific area of interest of the energy planners and 

de c isi o n makers. For example: 
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* Box A: Current status on end uses of energy 

* Box E: Forecast on energy demand 

* Box C: Policy issues on energy research and deve lopmen t 

* Box D: Policy issues on enviromental aspects 

* Bo x E: Impact o f energy pricing 

For illustrative purposes, three prototype OODBs are 

designed using Micro CDS\ISIS DBMS package version 3.0. 

The Field Definition Table (FDT) was created from the 

above anal ytical framework which helped in determining 

the fields and the subfields and the concepts to be 

indexed and arrangement of data in the output of the 

databases. The issues were used as fields and the aspects 

and spatial divisions as descriptors (the FDT and the 

display format a nd sampl e o u tputs are given in the 

appendix). The three prototype databases designed in this 

study are: 

- ENECO; 

ZENE and 

- SECTO. 

ENECO database is meant to allow energy planners 

have trend reports on the consumption patterns of the 

various categories of energy mainly utilised in Zambia 

such as coa l, petroleum , electricity, non-conventional 

energy sources including woodfuels. 
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ZENE mainly focuses on the new forms of energy in 

Zambia and draws experiences from developing countries 

as well. It also focus es on some trends in energy 

poli c ie s, curren t situation, forecasts, exper i ences 

including impacts of renewable energy sources indicating 

market trends, technological developments and other 

projections. 

SECTO is a prototype databas e whose output is in 

tabular form and shows the consumption patterns of the 

different types of energy as consumed by var i ous sectors 

in the national economy in Zambia over stipulated periods 

of time. 

6.2.1.4 Logi ca l Design 

Design of the proposed OODBs is logically 

illustrated by use o f a data flow diagram (Figure 15). 
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Figure 16: DATAFLOW DIAGRAM FOR ENERGY OODBS 
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6.2 . 1.5 Input Specifications 

Sources of data o f the OODBs designed are mainly the 

institutional , human (experts) and documentary sou rces of 

inf o rmation on energy i n the Energy Planning Unit and 

inst ituti ons related to it in the energy sector and 

ou tside the sector. 

Among documentary sources identified and u sed 

include: 

The Energy Statistics Bulletin (1974-1990) 

- lndeni Petroleum Refinery Reports 

- British Petroleum (2) Ltd Sales Office (Lusaka) Reports 

- 2ESCO Reports 

- Meteorological Department Reports 

- Central Statistics Office (Lusaka) bulletins 

- NCSR Reports 

- Maamba Collieries Reports 

- 2lMOIL Reports 

- World Directory o f Energy f o r Af ri ca , Asia and Pacific 

etc . 

6.2.1.6 Output formats 

Various hard copy (printed f o rmat s) and on-line 

outputs ma y be produced as shown in the samples i n the 
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appendix. In the relational table used f or illustration 

in Figure 14, each o f the domain mark ed b y letters 

A,B,C , D o r E and which indicate the areas o f interest of 

e n ergy planners and decisi o n ma kers c an be u sed for 

provis i on of informati on services s u ch as SDI whi c h are 

not presently offered at the Energy Planning Unit as the 

s urv e y revealed. 

6.2.1.7 Database Maintenance: Quality Assurance 

Considerations 

The survey undertaken revealed the lack o f quality 

assuran ce pointed out in Chapter 5. It is proposed, 

t herefore, that quality ass u rance be considered for 

maintenance o f the OODBs vis-a-vis quality o f dat a . 

Indiscr imi nate collection and accumulat i on of d ata 

and information can be wasteful in the long run . 

Uptodateness , 

availability 

r eli a b il ity , 

of information 

relevance and timely 

are thus impo r t ant 

considerati ons . Even if the best data are n ot always 

available, it is necessary to be aware o f the attributes 

o f data being input in t he s ystem and to use practical 

methods o f filtering out useless data from time to time. 

Suc h filtering c an be done by assigning relevant 

parameters for data rating . This is no t a one-time 
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exercise , say at the time of selecting da ta for input 

onl y. User needs c hange; da ta usefulnes s too changes . 

Hence , there should be a planned updating proce s s so as 

to maintain the database as a whol e at opt imal level of 

usefulness . 

The following are some examples of the type of 

parameters which can be used in da ta rating : 

1. Type of data or information collected (whether it is 

for research, pl anning, admini s trative purpose, etc . ) 

2. Range of the users' interests (whether limited to the 

originating unit, useful to other units or related 

fields etc.) 

3. Time-frame of use or usefulness (Wheather it is 

i mmedia te, n ear future e.g . 1 to 5 years, distant 

future e . g. 6 to 20, or may not be prdictable. 

4. Approximate periodicity of use of the system (per day , 

week, mon ths , quarterly, rarely or irregu l arly ) 

5. End use (e.g. decision maki ng , forecasting, 

resource allocation, reporting/disemination , SDI, query­

answering , etc.) 
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6. Exhaustiveness of information (items and the peri od ), 

such as I the necessary coverage I minimum coverage I 

etc . 

7 . Coverage of information (e.g.current , past data etc.) 

8. Period of va lidit y of data (whether the information 

valid until next notification, limited in validity, 

et c. ) 

9 . Accuracy of the information (whether the informati on 

is precise, accura te within limits, etc.) 

10. Security (whether the information is strictly 

confidential, ac c essible to some pers o ns on ly , open 

for general use etc . ) 

11. Barriers (whether there are any barriers or 

restrictions t o information access etc . ) 

12. Mode o f disemination (such as SD1, on r equest , 

statistical outputs etc . ) 
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6.2.2 Referral Databases 

It is also important to discuss the relevancy of the 

various referral databases in the energy planning process 

before the detailed design is spelt out. 

6.2.2.1 Bibliographic Database 

Such a database is developed wi th the help of 

standard bibliographic tools such as AACR2 codes or 

manuals, ISBD and CCF formats in order to allow for 

standardization in terms of storage and retrieval and 

more importantly information exchange. The items recorded 

are bibliographi c descriptions of documentary sources of 

information; the descriptive elements such as , name of 

the author, title of the named document etc. , conforming 

to the prescriptions of widely accepted cataloging codes 

e.g. AACR2 , ISBD etc. 

Our emphasis i s on the informati on resources on 

energy . Since the existi ng information system does not 

have backup services such as a documentation centre or 

library service, a bibliograph i c database would refer the 

energy planners and decision makers to documentary 

sources existing in other information systems i n the 

country. National union catalogues of serials (especia lly 
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on energy ), special i zed reports, non-book materials etc 

would be helpful. Although , at the time of the sur v ey 

some prototype bibliograph i c databases were being 

designed, it i s pro posed in this study t ha t the 

information system at the ener gy planning unit impleme nt 

these on a full scale in order for t he potential us e rs to 

derive full benefit from t h em . 

6.2.2.2. Profiles of Experts 

Profiles of experts would ind i cate the seepage and 

availab ility o f in te llectua ls, experts , researchers etc 

as they relate to the energy sector in Zambia. In the 

analysis of the inf ormati o n s ources energ y planners and 

decision makers (Chapter 5 ) , 

indicated they 

consult ed 

c onsulted o ther experts 

about 

wh en 

20% 

the 

information system did n ot provide the data and 

information they needed. Experts are a human source of 

information and i t is import an t that such an i nf ormation 

resource is cons i dered for the energy planning f u n ction 

by t h e informat i on spec ialist at the energy plann ing 

unit. 

In add iti on , this database c an be very benefi ci al to 

the e nergy planning pro ce ss especially in implementing of 

e nerg y programmes and projec ts . For a long time , Zambia 
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has relied on external experts in the execution and 

management of most energy projects. The referral database 

of expert s will facilitate more productive use of the 

national expertise and consequently alleviate the 

dependency on foreign expertise to some extent. The 

database will indicate the number of experts available in 

different subject fields related to energy, their areas 

of interest or specialisation and the institutions they 

are attached. This would help them make gainful and 

opti mal decisions regarding which experts to utilise o n 

the energy programmes and projects. It also has an 

implication to the education and development of experts 

in the energy related subjects. 

6.2.2.3 Profiles of Projects 

Profiles of projects would help energy planners and 

decis ion makers know the ongoing projects, determine 

their costs and evaluate them in light of the feasibility 

of implementing them . This would then help them weigh the 

national development priorities against the ongoing 

project foci and this will be a basis for making 

decisions and policy. 

In Zambia, like in other developing countries, most 

of the projects are and have be carried out with little 
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relevancy to the prevailing local needs. Such a profile 

would, therefore, help change this situation . 

furthermore, since ongoi ng projects would b e known, 

duplication and wastage of scarce resources wil l be 

minimised and then s u ch resources would be targeted to 

other priority areas in t h e national economy. The 

database will also indicate who is working o n what 

projects and the allocation of resources. 

6.2.2.4 Profiles of Institutions 

To enhance the info rmation support sy stem for energy 

planning in Zambia, a database of profil es of 

institutions will be useful . Energy planners and decision 

maker may want to know which institut ion s are involved in 

which type of energy . In Zambia, as mentioned Chapter 2 , 

various institutions are assigned from time to time, the 

responsibility o f harnessing , distribution , researching, 

ex pa nding and developing differen t types of energy 

sources . f or planning purposes, the statisti cs on the 

management, distr ibution and use o f these energy sources 

from these instituti ons is important a nd helpfu l in 

d ev elop ing forecasts and models in the energy flow 

pattern s . This will in turn aid in the allocation of 

resources to priori ty areas in the energy sector in terms 

of production, import and export differentials et c of 
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these energy 

prof i les of 

sources in the country. 

institutions will show 

In this regard, 

which of these 

institutions are and help the energy planners and 

decision makers get the information desired from time to 

time. 

6.2.2.5 Profiles of Information Systems 

It has also been indicated that the information 

system at the energy planning unit depends on secondary 

data from the inst itutions in the energy sector and those 

related to it. Information systems in these institutions 

are a repository of the data and information generated. 

A profile of these information systems would strengthen 

the existing information system at the energy planning 

unit and consequently, benefit the potential users (i .e 

energy planners and decision makers). 
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6.3 DETAILED DESIGN OF PROTOTYPE REFERRAL DATABASES 

6.3.1 Input Specifications 

In the design of prototype referral databases, 

ABNCD+ was used. ABNCD is an integrated database 

developed using UNE SCO's Micro CDS/ISIS and Pascal 

interfaces (1990). Essentially , integration enables the 

provision of a wider range of information to users and a 

more efficient use of computer resources. 

The ABNCD+ system has three main databases: 

1 . ABNCD consisting of bibliographic records, pro f i le of 

institutions , information systems , projects and experts. 

The type o f the documents included in the bibliographic 

records o f ABNCD include : 

- Monographs and collecti ons:books, reports, thes i s , 

conference proceedings e t c. 

- Part o f monograph (analyti c/monograph ) 

- Serial (whole) 

- Part of serial (analytic/serial e.g article in the 

periodical publications) 

- Non-book materials such as audio-visual and vide o 

cassettes, microforms etc can be catalogued . 

2 . THES, a thesaurus ( e.g Ma crothesaurus of OECD) 
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3. SLRS, a union catalogue of serials. CDS/ISIS PASCAL 

programs interface the databases. 

6.3.2 Database Specifications 

As pointed out earlier, although all the referral 

databases explained are recommended ; only three protot ype 

databases are designed (i.e profiles of institutions, 

information systems and experts). The field definition 

table (PDT) for ABNCD given the appendix is used as basis 

for the design of these referral databases. 

6 .3.3 Database Controls 

To ensure that the proposed system performs well and 

is protected from misuse, the following organisationa l 

and procedural control and security should be put in 

place. 

6.3.3.1 Administratiye Controls 

There is need for qual ified personnel for the data 

base management and overall supervision of the system. 

These controls include contingent plans for use in the 

event of a system failure or damage including a backup 

system f or all the files. 
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6 . 3 . 3 . 2 Input Contro ls 

The input forms used (see appendix for the 

questionnaires) are used to capture the required data . 

Each data element should be recorded where it is 

appropriate to ensure input integrity. 

6. 3.3.3 Programming Con t rol 

Verification o f input data is done by the system 

which checks the corrections and completeness of the 

data. 

6.3.3 . 4 Da ta Sec urit y 

Only authorised personnel will be inputting data. 

Authorization will be effected through the use of 

passwords for input ting and updating the data. 

6 . 3 .3.5 Output fo rmat s 

Pr i nted ver s ion s o f the information products and 

se rvices and outputs via the terminal screen or copied to 

diskettes will be generated to suit user requirements 

from time to time. 
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6.4 SEARCHES IN THE DATABASES 

An advanced search facility-SISA (System Interface 

Search Assistant) , which is a pascal program designed t o 

enhance the user-friendliness of Micro CD\ISIS i s used to 

search the databases designed . SISA lists the databases 

and allows multiple database search concurrent ly . It has 

also on-line help for search language of Micro CD\ISIS 

and a search f acility using a thesaurus . 

6.5 USERS-INTERFACE FACILITY 

User- sys tern in terf ace is an important aspect of 

information storage and retrieval. Different types of 

interface to help users to interact with the information 

retrieval system may be designed. In the present work, a 

thesaurus-like assistance facility has been designed to 

enhance and facilitate retrieval . 

One advantage when such a thesaurus is used for 

searching as vocabu l ary control is that it helps the 

users to cope with t h e problems of semant i c and 

contextual ambiguit y (e.g. homographs and false drops) 

and synon yms. The generic searches are also simplified 

since the thesaurus shows the user narrow and broader 

terms to the start ing search term. I t a ls o points to the 
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other concepts related to the topic of search. 

6.5.1 Thesaurus-Like Search Assistance Facility 

A thesaurus-like search facility has been provided 

to facilitate navigating and browsing into the subject 

areas into whi c h the OODBs has been divided. It is also 

possible to search in the subdivisions of information in 

the referral databases. Searching in the databases is 

made possible by matching the key terms in the subject 

divisions with the terms present in the thesaurus using 

the MTHES facility. 

The MTHES pascal program, a modified version of the 

THES program, has been used to develop the interface in 

this present work. This pasca l interface, suggests in the 

first screen , (1) to the users who wishes to get an 

o verview of the major divisi o n o f the subjects / object 

energy as adopted in the system to key in the term 

"ENERGY" in the l ower or upper case. To this the system 

will respond with the display o f broad categories of the 

fields into which inf ormation on energy is divided or 

alternatively, ( 2) t he user may key in any term 

representing his / her interest / need at the moment. The 

message screen is shown below. 
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rr=~~~~-~-~~~~=ASS I 5TED SEARCH FACILITY " 
• II 

A US ER INTERFACE SYSTEM FOR ENERGY PLANNING AND RELATED AREAS~ 

1 . When you press any key a blank space wIll be 
displayed and yo u will be asked to enter a sea r ch 
term in t tle rectangular box . Type in the ter"m 
ENERGY In lower" or upper case . A 1 ist of the areas 
Into wh ic h erlergy plann i ng i nfor"mat lon tldS been 
dlv l de0 wIll be d is played. To uositl o n the cursor 
at the ues l red term . press the ( ENTER l key as many 
ti nles as reuuired, e . g. "ENERGY DE MAN D" and press 5 
key to select the te rm. Divisions and conc epts ('elated 
to Energy Demand will be displayed . Move the cu rsor 
to the des i red term and press 5 key to selec t the 
term . Note the o pt ions at the bottom of the sc r ee n 
fo r forrnulatir19 search Queries . 

2 . You may also key-in the ter"nl (0 '- a stem of it) 
rep resentirlQ your in terest and ~ress ( ENTER ~ ~ey: 

a 1 ist of terms beyinn ing with U1 B str"i ng you ha ve 
keyed - in w i 11 be displayed . Yo u may move the cur"sor 
to the desired t erm and press S key to s el e ct . 
Then proceed as mentioned at 1" 

Press any key 

1) 



When the user presses any key, t he system displays 

a blank screen with an empty box where he/she may enter 

the term of interest say "ENERGY" as indicated in the 

preceding sect i ons. Entering the term "ENERGY" in the 

empty box will display the following. 

-195-



Select ter-m 



I. 

Ii ENERGY 
r 

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
RT 

ENERGY 
ENERGY CONSU MPTION 
ENERGY DEMAND 
ENERGY ECONOMICS 
ENERG"1 PL ANNi NG 
ENERGY POLIC"Y" 
ENERG·i RESOURCES 
ENERGY SOURCES 
ENERG"y STATISTICS 
ENERGY SUPPLY 
OEeD l EA 

[SpB] Next [B]ack [Flirst 
add te[R l m(fi Ie) [ Clr·eate 
[Q]uery sa[V ] e [?]display 

[F]age L~Jelec~ [T]erm select[MJake f i 1 e 
te r"m [ AJdd relation [O]elete 

Que r"yJsaVe Searctl[JJAdd e[x]it 



Moving the cursor further in the displayed list of terms 

to the term "ENERGY DEMAND", for example , and selecting 

it by pressing the '5 ' key, will display the following. 
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ji 

"ENERGY DEMAN D 
I 

ENERGY DEMAND 
UF ENERGY REQUIREMENTS 
UF POWER DE MAND 
8T ENERG"{ 
BT DEMAND 
RT ENERGY CONSUMPTION 
RT ENERGY CRI SIS 
RT ENERGY ECONOMICS 
RT ENERGY SUPPLY 

[Sp8] Next 
add te[R )m( 
[QJuery sal 

8}ack [FJ i rst 
ile) [C]reate 
Je [?Jdisplay 

,-MFN-, 
i i 5 f 
! ' 

[pJage [SJe lect [TJerm select[M]ake f , 1 e 
term [A]dd r"elat ion [ D]elete 
Query/saVe Search[/JAdd e[xlit 



If the user is interested in the related concept, 

" ENERGY CONSUMPT I ON" in the list displayed, he/she may 

move the c urs o r to the term "EN ERGY CONSUMPTION", and 

select it by pressing the 'S' key whi c h will display the 

foll owing. 
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Ii 
i ENERGY CONSU MP TION 
! 

ENERGY CONSU MP TI ON 
UF POWER CONSUMP TION 
8T ENERGY 
BT CONSUMPTION 
RT ENO-0SE EFFICIENCY 
RT ENERGY BALANCE 
RT ENERGY CONSERVATION 
RT ENERGY DEMAND 
RT ENE RGY ECONOMICS 
RT ENERGY MIX 
RT ENERGY STATISTICS 
RT ENERGY SUBSTITUTION 
RT EN ERGY UTILI ZAT I ON 
RT POWER DISTR IBUTI ON 

[Sp8] Next [B]ack [F]irs t 
add te[RJm(file) [C]rea te 
[Qluery sa[vle [ ? ldisplay 

[Pjage LJJ e leCL [T]erm select[i-i]ake f lie 
term [ Al dd re l at ion [ Dlelete 
Query/saVe Searc~l[/ JAdd e[xJ it 

,-M FN­
i 4 
! 



Options at the bottom of the sc reen enables the user 

to select the term( s) of interest to prepare search 

express ions. Movi ng the cursor to the term(s) of 

interest , pressing 'Q', then selecting all the terms 

representing the informa t ion needed, and thereafter 

pressing 'X' will allow the system to get together all 

the selected terms in a search expression for a CDS/ISIS 

database(s) . For examp l e , the terms and/or the operators 

can edited, mod ified o r changed (if necessary) before 

making the search by pressing the (ENTER) key. 

The thesaurus-like searc h assistance contains 

terms/concepts selected from appropriate information 

categories needed f o r the purpose of energy p l anning 

explained in Chapter 5. These were organised in the form 

of a thesaurus with application of thesaurus construction 

or development techniques. 

- 198-



CHAPTER SEVEN 

CONCLUSIONS AND RECOMMENDATIONS 

7.1 CONCLUSIONS 

Energy planning in Zambia like any planning process 

is knowledge-based and informat ion in tens i ve and also 

varied. In orde r that e nergy planners and decision makers 

execute their various planning tasks effeciently and 

effectively, the need for a strong information s upport is 

crucial. The information required in such a process 

should have quality and value. It must, therefore, be 

precise, reliable, timely and ddequate to meet the 

multiple audiences of the energy planning process. An 

information support system that processes data and 

provides inf o rmation tailored t o the needs o f the 

different user groups s h ould be considered as an integral 

part of the energy planning exercise. 

At present the information services in the e nergy 

planning unit cannot respond t o the energy planning 

programmes in Zambia as the study findings indicate. 

Since the energy planning process is dynamic and 

- 199-



constrained by various factors, such as, time, there is 

need for the provision of a wide range of services to 

support the planning function. 

Application of information technology ( IT) , 

especially computer technology has been cited as one such 

important cons ideration and particularly the design of 

various referral and object-oriented databases as a 

necessary part of information infrastructure. It is 

expected that this would strengthen the inf o rmation 

support for energy planning in Zambia. It, however , calls 

for a redesign and reorientation of some the existing 

information systems . 

The poor performance of the existing info rmation 

services for energy planners and decision makers is due 

at best in part to inadequately trained information 

professionals , low level IT appreciation on the part of 

energy planners and decision makers, low level 

application of information technology (IT), lack o f co­

ordination with the relevant institutions in the energy 

sector and those related to it, lack of a coherent 

informati o n policy to direct informati on in fr astructural 

development , inadequacies in data collection and input in 

the system, inhibiting organisational practices suc h as 

bureaucracy, etc. 
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7.2 RECOMMENDATIONS 

In the light of the above, the following 

recommendations are preferred to alleviate the prevailing 

situation: 

1. There is a need to redesign the information system . A 

detailed study such as the one carried o ut in this thesis 

is recommended as a basis for the modification of the 

existing information system if it has to be strengthened 

and be of value so that it can provide information that 

is timely , relevant, accurate , reliable and in desired 

u sable forms . 

2 . The energy planning unit must attract qualified energy 

planners that have adequate experience and a wide 

background in computer applications if the whole energy 

planning exercise has to be productive. 

3 . The inf ormation specialist, must have further training 

and more qualified information personnel are needed in 

order to provide effective inf o rmation services. 

4. There is also an urgent need for closer collaboration 

between the information personnel and the end users 

(energy planners) if a better information service 
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provision has to be achieved. Energy programmes are 

complex and dynamic and therefore, user needs will change 

and evolve over time. A close interaction between 

information professionals and end users should be the 

basis for the prov ision of a comprehensive and wide range 

of information services. 

5. The application of IT (especially computer technology) 

must be stepped up. More hardware and software must be 

acquired to alleviate the problem o f low level computer 

technology in the planning unit. The acquisition of 

computer resources must reflect the future r equiremen ts 

s uch as networking and functional compatibility of the 

hardware and portability of the software. 

6. Bureaucratic tendencies in the implementation o f a 

redesigning of the system must be checked and changed in 

o rder for an alternative system proposed to be 

implemented at an early date on a full s cale . 

7 . The national information policy must be redrafted to 

reflect the chang ing needs of the information world and 

to give guidanc e to a co h eren t development of an 

information i nfrastructure in the country , particularly 

the energy sector . 
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8. The informati on system at the Energy Planning Unit 

should also consider linking all the microcomputers in 

the Energy Planning Unit through a Local Area Network 

(LAN) in order to share the scarce computer resources . 

9. In order that the information s ystem at the Energy 

Planning Unit i s strengthened, the information system i n 

the identified institutions must be ef f ective as well. 

There is , therefore, a need for co-ordination in terms of 

data exchange through networking arrangements . Since most 

information specialists in the selected institutions 

expressed t he desire for such a network even though 

their experience of IT applications and skills are low, 

a mutually compatibl e manual and automated informati on 

exchange is proposed . 

7.2.1 Proposed ZAENET 

ZAENET is the acronym f or Zambia Energy Network. The 

information systems in the energy sector and those 

related to it should collect , proce ss and organise 

information resources in a convenient and usable manner. 

Co-ordi nati on o f diverse contributi ons is, therefore, 

v ital. Res ource sharing calls f or the applicat ion o f 

standards and norms so t hat informati on exchange can be 

facilitated. The co-ordination in network like structure 
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should be arranged in different ways as deemed 

appropriate to optimize the whole system. 

7.2.2 Basic Principles of the Proposed Network 

- The network mu st be built on a decentralised basis. 

This is because centralisation o f information in a 

single entity and the prevailing bureaucratic 

organ i sational practice may hinder the quality of 

services . Hence, independent nodes each of which 

serving energy planning and development in Zambia 

should be strengthened. 

- To co-ordinate the contribution of each node in the 

network , an inf ormation coordinating body for the 

energy sec tor should be established to manage the 

network, preferably in the Energy Planning Unit. 

- Each organisation (node) should have autonomy to set up 

its structure and operati ons to satisfy its own user 

community within the framework and guidelines of the 

network. The guidelines should be prepared by a ZAENET 

Working Group composed o f representatives of the 

network drawn from the energy sector and those 

related to it. 
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- The network should conform to international agreed upon 

norms and standards and practices of information 

handling such as CCF for bibliographic records, common 

vocabulary control tools, etc. 

- It should also be organised within the national 

information policy framework in Zambia and should co­

ordinate with regional alliances such as PADIS etc to 

share experiences and expertise etc. 

- It must be built on legislative basis to which every 

participating node should conform. 

- The subsystems of the network should be preferably the 

institutions identified in the study and other relevant 

ones . These will cover information relevant to the 

energy sector and particulary relevant to energy 

planning. For example : 

* Information on electricity supply and distribution­

ZESCO 

* Information on wind and solar energy- Meteorological 

Department 

* Information on Petroleum-ZIMOIL 

* Information on Coal ma nagement and exploitation-Maamba 

Collieries etc. 

-205-



Information services among the parti ci pating membe rs in 

the network would include : 

- Database construction e.g . b ibli ographi c and other 

referral database s according to internationally 

stipulated norms and standards and record format 

guidelines ; 

- Retrospective searches e.g on CD-ROM databases; 

- Organising and supporting continuous training of 

inf o rmati on e xperts ; 

- Mounting of user s ensitisation programmes and ; 

- I ntroduct i on and development of standards in 

informati on systems towards harmon iza tion o f data 

exchange e.g adoptio n o f common standards. 
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OUTPUTS OF SAMPLE RECORDS 

SECTO D~.Ti\BASE 



Field Definltion Table ( FDT) Data Base: SECTO 

Name [Len I,Typ[ Rep! Delimlters/Pattern 

10 Sources 
15 Year 
20 ConverSions 
30 Agr";cu lt ure & Forestry 
40 Industry & Commerce 
50 Mlning 
60 Transport 
70 Househ o ld 
80 Govt. 
90 Total 
91 Notes 

A - Insert (after) 
P Previous page 

18 Insert (before) 
!N - Next page 

50 X R 
10 N 
10 X 
50 X abcde 

100 X obede 
iDO X abede 
IDa x abede 
100 X abc de 
100 X abede 
100 X abede 
500 X 

C - Ch ange line 
T - Top 
X - Ex it 

-2 14-

i 0 - Delete line 
I E - Bottom 
!J - Next 11 "e 



Data Base Name : SECIG Format name: SECIG 

'SEC TORAL ENE RGY CONSUMP T I ON PATTERN IN ZAMBIA (OOOTGE)'J ~ 'SOURCES : ' (c l0 , vl0
h

a {2 
5 , 24) J) / ~ 'CONVERSION: 'v20/ # ' YEAR : 'v 15/ # ' TYPE OF ENERGY' , c20, 'PETROLEUM ' , c32 , , ELE 
CTRICIT'T"c47 , 'COAL ' , c53 . ' WOODFUELS ' , c o6, 'TOTAL'/ ** 'AGRIC & FORESTRY:' , c23 ,f (val(v 
30" a "i , 6 , 2 ) , c 3 4 , f ( v i;ll ( "V 3 0 ,', b ) , 6 , 2 ) , c 46 , f ( va i ( v 30" c) , 6 • 2 ) , c5 4 • f ( va l ( v 30 ,', d ) ,0 , 2 ) , c 6 e 
. f ( r' sum ( Y 30) . 6 , 2 ) / ** ' r NOUS TRY: ' , c2 3 , f ( ya I ( v 4 0~' a) , 6 , 2 ) , c3 4 , f { val { v40" b) , 6 , 2 ) , c 4 6 , f 
(v a 1 (v 40"c j , 6 , 2) , c5 4, f ( va 1 (v 4 0 "'d" 6, Z), c oo, f( r' sum( v 40) , 0, 2 )/ It' MINING: ' , c23 . f ( va 1 
( v 50 ' a) , 6 • 2 ) • c3 4 , f ( va 1 ( v 50 ,', b) • 0 , 2 ) I c 40 , f ( 'val ( v 5 0 ,', c) , 0 , 2 ) , c 54 , f ( val ( v 50 ,", d) ,0 , 2 ) , c 
06, f ( r" s um ( v 50 ) ,6 , 2 ) / li ' TR ANSPORT: ' ,c2 3 , f ( val ( v60 '" a ) ,6, 2 ) , c3 4 , f ( val (v 60'" b ) , 6 , Z ) • c 4 
6 , f ( v a l ( y 60'" C ) ,6 , 2 ) , C54 • i ' ( va l ( v 6 0~' d) .6, Z ) , c6 5 , f ( rsum ( v 50) , 6 • 2 ) / # ' HOUSEHOLD: ' , c2 3 
, f(val(v70 ~ a ) ,6,2 ) , c34 , f(val(v70 "' b),6 , 2) . c 46, f(val(v70A c ),o,Z) , c 54,f(val(v70

A

d ) , 
6 , 2 ) , co o, f ( rs um ( v 7 0) , 0 , 2 ) / # 'GOVT . : ' , c 2 3 , f ( val ( v80' a) ,0, 2 ) , c3 4 , f ( va 1 (vaO -. b) ,0 ,2 ) , 
c 46f (val(v80

A

c), 6,2 ) 5 4 ,f(va l (v80
A

d) , 6,2),c66,f(rsum(v80),6 , 2);" TOT AL:' ,c23,f( 
v a l(v90~a) ,6,2 ) ,c34 , val(v90~b),6 , 2).c46 ,f(v a l ( v90~c) .6. 2),c54 , f ( val(v90 "' d),6,Z 

) , c6 6.f ( rsum (v 90) ,5, ; ****'NOT ES:' ,Mh l ,v91 / # 

EDIT: Replace 
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SECTO DATABASE 

SECTORAL ENERGY CONSUMPTION PATTERN IN ZAMBIA (OOOTOE) 

SOURC ES : 1 .Indeni Refinery, 1990 
2.ZIMOIL, 19 90 
3 . BP (Zambia Ltd) 
4.Energy Department, 1 991 

CONVERSION: 1 tonne . 1000kg; 1 TOE 41. 9 

YEAR:1991 

TYPE Of ENERGY PETROLEUM ELECTRICITY 

AGRIC & fORESTRY: 24.10 8.60 

INDUSTRY: 52.30 86.80 

MI NING: 146.40 464.40 

TRANSPORT: 373 . 70 0.00 

HOUSEHOLD: 18.70 65.00 

GOVT. : 10.10 31. 20 

TOTAL: 625.30 656.00 

gigajoules 

COAL WOOD fUELS 

0.00 141.50 

126.90 299.40 

140.10 0 . 10 

0.00 0.00 

0 . 00 2443.10 

11 . 10 0 . 00 

278.10 2884.10 

TOTAL 

174 . 20 

565.40 

75 1.00 

373.70 

2526 . 80 

52 . 40 

4443.50 

NOTE S : Petroleum products' cons umption was r ecorde d high in the transport 
sector ; followed by the mining s e ctor in 19 9 1 . The Government services 
indicated a low con sumpti o n. Woodfuels wa s the largest consumed energy source j 
in the h o us e hold sector . Coal was mostly consumed by the industrial a nd 
mining sectors. Since the mining sector ( mo re especially ZCCM ) has 
streamlined its operations and ha s been using alternative e n ergy sources 
o ther than coal and gi ven the low exports, it is anticipated that coa l 
production is likely to dec rea se . The mining sector also consumed the largest 
portion of e lectricity in the same year . In order of decreasing trend, tota l 
national consumption of t he energy was: woodfuel, electricity , petro l eum and 
coal. 
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SECTO DATABASE 

SECTORAL ENERGY CONSUMPTION PATTERN IN ZAMBIA (OOOTOE) 

SOURCES: 1.Energy Statistics, 1990 
2. NCDP 
3.Energy Department 
4.Central Statistics Office(Lusaka} 

CONVERSION : 1 tonne 1000kg; ITOE 41 . 9 gigajoules 

YEAR: 19 88 

TYPE Of ENERGY PETROLEUM ELECTRICITY COAL 

AGRIC & fORESTRY: 13 .50 10.10 0.00 

INDUSTRY: 71 . 80 79.00 194.70 

MINING: 145.20 396.70 102.50 

TRANSPORT: 308.20 1 . 10 0.00 

HOUSEHOLD: 25.60 60.00 0 . 00 

GOVT. : 0 . 10 63.10 29.50 

TOTAL: 564.40 610.00 326.00 

WOOD fUELS 

129.50 

239.00 

1.90 

0.00 

2480.00 

0.00 

2850.40 

TOTAL 

153.10 

584 . 50 

646.30 

309.30 

2565.60 

92.70 

4350.80 

NOTES :ln 1988, woodfuel still dominated the national energy consumption, 
seconded by electricity, petroleum products and then coal . There was a n 
increase in tha nati onal consumption levels of all these energy source s as 
compared to 1986 and 1987. Large consumption o f ene rgy sources such as 
petroleum and electricity could be attributed to the growth of the industrial 
and transport sectors. It is impor tant to n ote that the large consumpti on of 
woodfuels has had an impact o n the envirionment in general and environmental 
policies in particular. 
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SECTO DATABASE 

SECTORAL ENERGY CONSUMPTION PATTERN IN ZAMBIA (OOOTOE) 

SOURCE S: 1.Department of Energy 
2.Indeni Reports 
3.Zesco Reports 
4.Na t ural Res o urce s Department 

CONVERSION: 1 tonne 1000kg; 1TOE 41.9 

YEAR,1987 

gigajoules 

TYPE OF ENERGY PETROLEUM ELECTRICITY COAL 

AGRIC & FORESTRY: 18.90 12.80 0.00 

INDUSTRY: 59.20 67.90 65.70 

MINING: 153.80 404.60 105.90 

TRANSPORT, 296 .00 0.00 0.00 

HOUSEHOLD: 15 . 20 46.10 0.00 

GOVT. : 1. 10 29.00 15.20 

TOTAL: 545.00 560.30 286.80 

WOODFUELS 

162.20 

27.70 

2.20 

0.00 

2530. 40 

0.00 

2922 . 50 

TOTAL 

193.90 

220.50 

666 . 50 

296.00 

2591 . 70 

45.30 

4314 . 60 

NOTES:Like in 1988 , the national consumption of coal was restricted to the 
mining and industrial sectors. Efforts to reduce dependency o n woodfuel in 
the household sector have not materialised todate . A pilot project initiated 
by the NC SR to make a coal briquette from coal slurries as an alternative 
energy source tor the household sector has proved unattractive;present market 
trends ind i cate lack of appreciation form the househo ld sector. 
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SECTO DATABASE 

SECTORAL ENERGY CONSUMPTION PATTERN IN ZAMBIA (OOO TOE) 

SOURCES, 1 . Energy Department 
2.Natural Resources Department 

CONVERSION,l tonne' 1000Kg; lTOE 41.9 gigajoules 

YEAR,1986 

TYPE OF ENERGY PETROLEUM ELECTRICITY COAL WOODFUELS TOTAL 

AGRIC & FORESTRY, 15.60 8 . 40 0.00 203.30 227.30 

INDUSTRY , 51.10 76 . 60 141.50 216 . 80 486.00 

MINING, 152 .30 398.90 181.20 0.30 732.70 

TRANSPORT, 273.70 0 . 00 0 . 00 0 . 00 273.70 

HOUSEHOLD , 15.90 42.80 0.00 2 4 56 . 30 25 15. 00 

GOVT. , 9.30 26.60 16.10 0.00 52.00 

TOTAL, 517.20 553.40 338.80 2879 .00 4288.40 

NOTES:As compared to 1987, except for coal ; the national consumption of 
petroleum, electricity was lower. Socia-economic indicators s h ow that the 
general national economy in this year experienced l ow growth resulti ng from a 
stifled industry, low agricultural production , o perati onal constraints in th e 
mining sector and a shrinking transport sector. 
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ZENE DAT.A.BASE 
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Field Definition Table (FDT) Data Base: ZENE 

"J Tag ! Name j Len j Typ j Rep! De i iml ters/Patte rn 

5 Cover"age 
10 TOPle 
20 Current Sltuation 
30 Forecast 
4 0 Po lle y issues 
50 Ooerati on a l exoeriences 
60 Evaiuatl o n 
70 Sources Information 

50 
100 
500 
500 
500 
500 
500 
ZOO 

A - Insert (afte r") 
P - PreVlOUS page 

i8 - Insert (before) c -
T IN Next page 
X -

- 22 0-

X 
X 
X 
X 
X 
X 
X 
X R 

Change 
To p 
Exit 

1 , ne I D - De l ete l,ne 
I E - Bottom 
!J - Next 1 ine 



_ .. _. __ .:_:'.' ... _ "lL _ 
1 

Data Base Name: ZENE For'mat name : ZENE 

' COVERAGE : ' v5/#'TOPIC: 'mhl,vlO/ ##'CUR RENT SITUATION: 'mhl ,v20 / ##'FORE CAST : 'mhl , v3 
0/ ## 'POLICY iSSUES :' mh 1 , v 4 0/H ' OPE RA TJONAL EXPERI ENCES: 'mh I , v 50! •• "EVALUA nON: "m 
hi , v60/##'SOURCE5 OF INFORMATION: '(c25,v70"a(25,24)f)U 

EDIT : Replace 
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ZENE DATABASE 

COVERAGE: ZAMBIA 

TOPIC: BIOGAS UTILISATION 

CURRENT SITUATION: The National Council for Scientifi c Research(NCSR) has 
finalised a pilot project on the production of biogas initiated four years 
ago and now face implementation problems. NCSR has c hallenged individual s , 
government and NGOs to help harness and promote the utilisation o f biogas as 
an alternative source of energy . Little response and interest has been shown. 

FORECAST: World energy trends show most countries are mobilising their 
resources towards the global i ssues of energy conservation by initiating 
projects on harnesi ng alternative sources of energy such as bi ogas . Reducing 
dependance on imported energy source(such as oil) that takes a larger part of 
national budget s has activated this trend too, 

POL ICY ISSUES: The previous government initiated and materially supported 
such projects. Today there is no clear energy poli c y as to the exploitation 
of biogas. Neither the government nor any other quarter has shown policy 
commitment. 

OPERATIONAL EXPERIENCES: Biogas can be used for cooking , lighting, 
refrigeration and can be helpful in rural schoo ls f or perfoming science 
experiment s in the laboratories since it is useful in bu n sen burners. 
Currently, most schools fail t o conduct practical science programmes. Biogas 
has proved a success at Kasisi Orphanage school for cooki ng, refrigeration 
and lighting and ha s reduced the problems of hydropower failures. 

EVALUATION: Biogas is cheaper source of energy and an economically viable 
alternative source of energy . It can help in terms of e nergy conservat i on and 
reduce dependence on oi l, hydroelectric and woodfuels in the rural and urban 
areas. 

SOURCES OF INFORMATION: 1.NCSR Annual Report, 1990 
2 .Zambia Daily Mail, October 2, 1993 
3. World Energy Trends, African Business,Jan.199 3 . 
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ZENE DATABASE 

COVERAGE: ZAMBIA 

TOPIC , SOLAR AND WIN D ENERGY UTILISATION 

CURRE NT SITUAT ION: Vast potential of renewable sources of energy exist in 
Zambia . Wind and Solar energy exploitation look promising. Wind pumps utili s i 

an average of 2.5m per second which is used Eor irrigation . Solar 
installation is about 4kwh / m squared per day with peak hours recorded in 
October and November when a lot o f s unshine converts about 4 50 celories wit h 
a record of sunshine hour s between 2600 to 3000 per year. 

FORECAST: The use of solar and wind energy shows an upward trend in fish and 
crop drying, Although, this cannot be easily quantified ; increasing ly use of 
solar and wind energy for the purpose of lighting, refrigerati o n and water 
pumping is becoming common through such techno l ogies as photovoltaic 
especially for the rural farming community . 

POLICY IS SUES: There is a political commitme nt by the government to institu t 
mea sures to reduce the imported fuel consumption and the dependance on 
hydropower even though concrete policy on energy does not exist . The energy 
policy is sti ll in draft form . 

OPERATIONAL EXPERIENCES: Recent summaries of the the industrial energy aud i t 
on 14 industries showed that a total of about K1.6 bn was spent on energy 
a l one . There is potential o f reducing t his figure to about 30 percent by 
emphasing efficient utilisation of new technologies that stress on energy 
serv ices rather than simply increasing supplies of o il, coa l or electricity . 
China in the 1980s intiated such a programme a nd by 1 990 had reduced energy 
cons umption by 50 percent thus directing their trade-off in investment to 
other priority areas. 

EVALUATION : With the constraints o n the national budget a nd a marginalised 
rural community in terms of energy supply; use of efficient technologies tha ~ 
serv ice both the industry and rura l farming community must be enhanced. 
Research activities must also be supported in the development o f these 
technologies . 

SOURCES Of INFORMATION, 1 . BP Solar Ltd Sa les Office, Lusaka 
2 . Energy Statistics Bulletin, 1974-90 
3.Meteoro logical Department, Lusaka 
4 .Afr ican Business, January, 1993.p43. 
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ZENE DATABASE 

COVERAG E: DEVELOPING COUNTRIES 

TOPI C: ENERGY POLICIES. 

CURRENT SITUAT ION: The developing countri es c urrent energy path leads them 
deeper in debt and marginalised life of million of people, ' Plans for 
e xpansion of conventional energy use stand at over $4 trilli o n over the next 
35 years, triple the Third World debt of $ 1 .35 trilli on. This is because most 
developing countrie s still emphasize increased supplie s of conve n t ional 
e nergy suc h as oil, coal, e lectri c ity u s ing obsolete in f ras tracture with 
inefficient e nergy technol ogi es . 

rORECAST: Projections indicate that t he emphasy on energy service efficiency 
can revitalise stalled economic development in the Third World. Misdirected 
investments in the older tec hnology cou l d also be saved if advanced , newer 
and simpler technologi es are adopted, It is estimated that each $1 invested 
in impro ving energy ef fici e ncy leads to an average sa ving of $5 in e nergy 
s upply, Over the next 35 years $350 bn inve s ted in efficient energy use would 
e lim ina te the need f o r $1,75 trill ion worth o f p ower plants, o il refineries 
etc. 

POLICY ISSUESl Developing countries need to institu te policies t hat emphasise 
the n e ed for efficient energy utilisation, This can save mi sdirected 
inve s tments. These policies must be supported by national programmes if such 
goals are to be realised, In 1980, for example, China launched an ambitious 
ef fi c i e ncy programme to improve energy use in industry . Efficiency gains were 
estimated at one-third less expens i ve t han comparabl e investmen t s in coal 
supplies, 

OPERATIONAL EXPERIEN CES : Experienc e o f developing countries like Brazil 
indi ca te gains in the adopti o n of efficient pol i cies. The Nati onal 
Electricity Conservati o n programme invested $20m in improving efficien cy . 
This investment reduced the nation's need for new power plants and 
transmission lines by roughly $lbn in the late 1980s, 

SOURCES Of INfORMATION: 1.African Business, Jan. 199 3 p43 
2.Wor ld Watch In s ti t ute Report, Nov. 1992 . 
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ZENE DATABASE 

COVERAGE: DEVELOPING COUNTRIES 

TOPIC: MARKET TRENDS ON NON CONVENTI ONAL ENERGY EQUIPMENT. 

CURRENT SITUATION: Considerable potential exist for expanding trade among 
developing countries in non conventional e nergy produc i ng equipment. Demand 
for wi nd pumps, wind generators, water turbines and solar panels is expected 
to grow rapidly during the remainder of the next c entury and into the next. 
International trade in such equipment i s steadily growing, It is an 
attractive mark e t which the countries need to con sider. 

rORECAST: Demand already exist in some de veloping countries in which non 
conventional e nergy generating technologies are being applied. Examples 
include Braz i l , China , India , Mexico and Sou th Korea. Futu r e sales products 
are expected to increase if there will be changes in t he oil price along with 
overall expansion of long term energy needs. In the industriali sed countries, 
an upward trend is expected . The USA's emphasy on use of solar energy could 
o ffer sales opportunities . Although t he market is difficult to determine 
fu t ure demands look signifi c ant 

POLICY ISSUES: The viability and extent of the application of energy systems 
depend greatly on government policy.One of the rea sons for developing a 
market for non conventional energy tec hnologies in the USA, for example , was 
the very favourable policy to set a national goal to obtai n 20 per cent of 
the national energy s upplies from solar energy by 2000 AD whi c h was s uppor t ed 
by a tax reduction for solarenergy installations. Other countries have 
adopted nati ona l policies on energy. The e nergy substitution projec t in Cape 
Verde is another reference. 

OPERATIONAL EXPERIENCES: Industrialised countries especially in Europe are 
also active in the trade of non conventional energy equipment . Almost all 
exports of wind and water turbines and about two-third of such imports over 
the past years have been accounted f or by the developed countries. Developing 
count ries have been importing about one-third of the world total n o n 
conventional equipment and they export about 2 percent of the total trade . 
Thi s export i s small given the relat ively simple techn ology required to 
prod u c e low-powered n o n conventional e ne rg y equipment . 

SOURCES Of INfORMATION: 1.Asia-Pacific Technical Monitor(APCTT) Market 
Prospects for non-conventional energy equipment 
Sept -Oct. 1987. 
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Fle l d Definit i o n Table (FOT) Data Base : ENECO 

?j Tag! Name !Len jTyo !Reo j De ll mi t e rs / Pa t tern 

10 Subject 
2 0 Coverage 
30 Current Cons ump tion rate 
40 Pr"oduction forecast 
50 market tre nd s 
60 30ur c es of i nformation 

A - I ns er t ( after) iB 
P - Pr"evious page IN 

Insert (before) 
Nex t page 

50 X 
100 X 
500 X 
500 X 
500 X 
500 X 

i C - Chan ge l l ne 
I T - Top 
! X - Exit 
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i 0 - Delete line 
I E - Bottom 
!J - Next 1 ine 
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Data Base Name: ENE CD Fo rlnat name: ENECO 

'SUBJECT : 'rnhl . vl0;#~ 'COVERAGE: 'mh l , v20 / ## 'CURRENT CONSUMPTION RATE : 'mhl , v30 / '# '~ 
RDDUCTION FORE CAST : 'nlhl , v40/ ##'MA RKET TRENDS : 'mhl ,v50! ##' SOURCES OF I NFOR MATION 
'(c25 . v 6 0A a (2 5 . 2 4 )!)/ I~ 

ED I T : Rep l a c e 
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ENECO DATABASE 

SUBJECT: COAL CONSUMPTION PATTERN 

COVERAGE : ZAMBIA 

CURRENT CONSUMPTION RATE: Al mo st all c oa l consumed in the country is mined at 
Maamba Collieries Ltd. Its con s umpti o n declined from about 7 42,000 tonnes in 
1975 to about 37 4,0 0 0 tonnes in 1990, Th e consumption pattern o f coal is 
dominated by t he copper mines account ing f o r 61, 64 and 56 percent of the 
total coal sa l es in 197 7 , 1979 a nd 198 9 respect ive ly. As of 1990 statistics , 
the industrial co n sumption was a bout 37 percent o f the total sa le s, wh i l e t h e 
h ous e h old sector consumed a rate of o nly 9 p ercent. 

PRODUCTION FORECAST: The ref lec ted reduction in coal reduction is due to 
producti o n constraints resulting from the use of old technologies. In 1985 a 
r e habilita tion programme was initiated to restore the produ c tion capacity . 
Th e Co lli e ries ca n now at l e a s t satisfy local demands a nd it is anticipated 
to increase ex por t to countries within the PTA. It s pro duc ti o n is expect ed to 
be h a mpered by t he decline in copper producti o n (where i t i s la rgel y 
consumed) due to the closure of some of the mines and other energy 
s ubstitut i on and con serv ation practi ces b e ing introduced in t h e coun try a nd 
the regi o n . 

MARKET TRENDS: The l oca l d e mand is showing a decline with the so le a nd 
largest c on s umer, ZCCM c hanging its reliance o n coal by in troduc ing e nergy 
cos t effective measures . Coal exports have g eneral ly been a s mal l scale 
accounti ng for o n l y a fraction o f the tota l production . The pricing o f coa l 
h as been c hang ing since 1986. Today the pr i c ing is based o n quality wh ich 
takes into account the energy content rather t han based o n t h e grade 
qua n tified in terms of size i n diameter as wa s the c ase prior to 1986. 

SOU RCES OF INFORMATION: 1. ZCCM Reports, 1990 
2 . Maamba Collieries Re ports,1 990 
3.En ergy Statstics Bulletin, 1974-1990 . 
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ENECO DATABASE 

SUBJECT: PETROLEUM CONSUMPTION PATTERN 

COVERAGE: ZAMBIA 

CURRENT CONSUMPTION RATE : All petroleum products consumed are imported, 
largel y from the Middle East, as stockfeed which constitutes c rude and 
r efined spiked oil. The volume of imported oil declined from about 870,000 
tonnes in 1975 to 575,000 tonnes in 1985 . There is now an upward import trend 
o f about 90 percent. Mining and transport have been the dominant consumers 
with a record of 80 percent consumpti on over the past years. The industry 
consumes 20 percent which it converts into end petroleum products. 

PRODUCTION FORECAST: The economic cost of the oil dependance represent a 
stra in on the national resources. Efforts to explore prospective oil reserves 
in Eastern and Western parts of the country has proved a costl y venture. 
Refinery production trends at the Ndola Refinery plant are expected to rise 
gi ven that high industrial growth rate are likely to be recorded with more 
foreign industrial investment in the next few years. 

MARKET TRENDS: Refinery of petroleum pr oducts are handled by ZIMOIL and 
marketed by AGIP, BP, CALTEX, MOBIL and TOTAL and account for 70 percent of 
the marketed oil in the country; with BP and AGIP marketing 50 and 20 percent 
respectively. The export market of the refined products to the neighbouring 
countries in on small scale . The retail prices indicates an upward trend 
activated by the depriciation of the national currency (Kwacha) and increased 
import costs. 

SOURCES OF INFORMATION: 1 . ZIMOIL Report, 1990 
2.Indeni Refinery Report, 1990 
3 . Central Statistics Office , 1990 
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ENECO DATABASE 

SUBJECT: ELECTRICITY 

COVERAGE : ZAMBIA 

CURRENT CONSUMPTION RATE: The tota l capacity of electricity generated is 
1,778 MW of which 1,640 MW is transmitted by and distributed buy ZESCO. ZCCM 
is the largest consume r of electricity, followed by the Industrial and 
Commerc ial sectors. In 1990, f o r example, ZCCM consumed 71 perc ent of the 
total electricity generated in the country. The consumpti o n of the indu strl al 
and commer c ial sectors ac counted for 10 percent ; Household (9 percent); 
Government service (7 percent), Agriculture and r orestry (3 percent); while 
the transport sector recorded a consumption rate o f zero percent. 

PRODUCTION fORECAST: Hydropower generation accounts for about 90 percent o f 
the total electricity produced; with the reminder power being produced by a 
s mall network of diesel supply stations. Although, the 1989 fire that gutted 
the Kafue g o rge power s tation reduced hydropower generation, trends in the 
past years has shown t hat power generation has stabilised and is o n the 
increase. It is anticipated that the whole network (diese l stations) would b e 
connected to hydropower by the year 20 00 AD. 

MARKET TRENDS : Electricity exports had increased significantly from 1977 to a 
peak in 1982 of 37 percent exports; but has of late declined considerably . 
the maj or importor, Zimbabwe brought on the stream new thermal power stations 
and along with the 19 89 fire reduced the exports to almost zero . The next 
five years show a promising trend since power generati o n has stabilised and 
is able to s atisfy most of the local needs. 

SOURCES Of INfORMATION: 1.Zesco Reports 
2.Energy Statistics Bulletin, 1990 
3.Experts at Kafue Gorge Power Station 
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ENECO DATABASE 

SUBJECT: WOODFUELS 

COVERAGE: ZAMBIA 

CURRENT CONSUMPTION RATE: Woodfuel is the principal household fuel and 
nation' s largest source of energy. Woodfue l consumption is in f orm of 
firewood and c harcoal in the rural and urban areas respectively, Estimates o n 
woodfuel are scanty but FAO/ forest Department estima t es in 1990 showed that 
it accounts for o ver 66 percent of the total national energy consumption. 

PRODUCTION f ORECAST: Woodf uel, though t he l a rges t consumed energ y source 
espec i al ly in the h o u seh old sec tor, presents probl e ms in terms of 
environmental degradation, since it leads deforestation, The rate o f woodfuel 
is expected to increase if alternative measures are not put in place by the 
government , The need for increased efforts in funding r esearch in order to 
provide alternative energy sources for the household sector is th u s 
paramount. 

MARKET TRENDS: The pricing of woodfuel, especially c harcoal can be derived 
from the market prices in the urban areas, Survey o f most prices in the urban 
areas indicate an upward trend which is necessited by the slow economic 
growth of the national economy, The liberal market nature of the national 
economy has f or the most part dictated the price patterns of charcoa l over 
the pa st few years. Detai ls o f pricing o f firewood are, however, very 
difficult to obta ined in the energy market, 

SOURCES Of INfORMATION: 1.fAO Study, 1990 
2.World Bank/Dept of Energy Urban Household Survey , 
1988 
3 . Sectoral Energy Planning Unit-NCDP 
4.Central Stat it ics, Lusaka . 
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INSTITUT I ON 
START DT 
LOCATION 
ADDRESS 

TELEX 
PHONE 
HEAD 
INST. TYPE 
ASSOC.ENTITIES 

OBJECTIVES 

SAMPLE RECORDS fROM ABNCD DATABASE 

••• PROfILE Of INSTITUTION ••• 

National Council for Scientific Research 
1957 
Zambia 
P.O . Box CH 158,Lusaka. 

ZA40005 
28108 1 -5 
Director 
National Research Institution 
Energy Department; Forestry Department; Ministry of 

Science and Technology 
To conduct Research and consultancy in matters related t o 

science and technology 
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INSTITUTION 
START DT 
LOCATION 
ADDRESS 

TELEX 
FAX 
PHONE 
WORK.LANG. 
HEAD 
INST. TYPE 
ASSOC. ENTITIES 

OBJECTIVES 

ACTIVITIES 

SAMPLE RECORDS FROM ABNCD DATABASE 

••• PROFILE OF INSTITUTION ••• 

Zambia Electricity and Supply Corporation 
1967 
Zambia 
P.O Box 33304,Lusaka. 

ZA40150 
(0 1)22 2753 
228084 - 9 
English 
Managing Director 
Parastatal 
Energy Department; Mini stry of Power, Transport and 

COlTlllunication 
To facilitate the supply and distribution of electricity 

in the country . 
Provision of electricity in the country. 
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NAME 
BIRTH 

QUALIFIC . 

SPEC IALI ZATI ON: 
WORK. LANG. 
OT HER LANG . 

CURRo EMPLOY. 

ASSIGNMENTS 

SAMPLE RECORDS FROM ABNCD DATABASE 

*** PROFILE OF EXPERT *** 
MWANZA, CLOTILDA , ENERGY PLANN ER 
1960 

University of Zamb ia . B.A. Public Adminstration and 
Soc ial Work. 

Energy Planning. 
English. 
Njanja. 

Employment Rec o rd 

Energy Planner, GRZ , 1989-, 

Research on Cooks toves and Bioga s , Lusaka, 1989- 19 90 . 
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NAME 
BIRTH 
NATIONALITY 

QUA LIFIC. 

SPEC I ALIZATI ON, 
WORK . LANG. 
OTHER LANG. 

CURR. EMPLOY. 

SAMPLE RECORDS FROM ABNCD DATABASE 

••• PROFILE OF EXPERT ••• 

MPOROKOSO , ABEL, ENERGY ECONOMIST 
1959 
Zambian 

University o f Zamb i a. B.A . 

Econo mi cs. 
Engli sh. 
Bemba. 

Empl oyment Record 

Energy Econom i st, Oepatment of Energy. 
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NAME 
BIRTH 
NATIONALITY 

QUALIFIC. 

SP ECIALIZATION, 
WORK. LANG. 
OT HER LANG. 

CURRo EMPLOY. 

LAST EMPLOY. 

ASSIG NMENTS 

SAMPLE RECORDS FROM ABNCD DATABAS E 

••• PROFILE OF EXPERT ••• 

CHIM PONDA,P.M, CHEMIST 
1947 
Zambian 

HND(Occupational Safety and Hea l th). 

Enviro mental Assessment and Pollution and Waste. 
English. 
Be mba. 

Employme nt Record 

Safet y Super intenden t , NCZ- Kafue. 

GRZ . 

Safet y Superintendant, NeZ, 1982. 
Sen i o r Mining Technician, Mines Safety GRZ, 1979 - 1 982. 

- 236 -



INSTITUTION 
START DT 
LOCATION 
ADDRESS 

TELEX 
FAX 
PHONE 
WORK.LANG. 
PERSONNEL 
HEAD 
INST. TYPE 
OBJECTIVES 

ACTIVITIES 

INFO . SERVIC E 
DATABASES 

EQUIPMENT 

SAMPLE RECORDS FROM ABNCD DATABASE 

••• INFORMATION SYSTEM ••• 

Zesco Information System 
1967 
Zambia 
P . O. Box 33304,Lusaka 

ZA40 1 50 
(01)222753 
228084-9 
English 
15 
Data Process ing Manager 
Para statal 
To provide information services related to electricity 

distribution and supply. 
Bibliographi c ; Do c umentation; Inf ormation services; Data 

in machine-read i ble form 

Data Processing; Specialised services 
Customer Databa se; Human Re source Database; Stock Con tro l 

Database; General Ledger 

Mainframe(VAX 8250); Micro VAX II 
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INSTITUTION 
START DT 
LOCATION 
ADDRES S 

TELEX 
fAX 
PHONE 
WORK.LANG . 
PERSONNEL 
HEAD 
I NST. TYPE 
OBJECTIVES 

ACTIVITIES 

INFO. SERVI CE 

CLASSlflC. 

EQU I PMENT 

SAMPLE RECORDS fROM ABNCD DATABASE 

*** INFORMATION SYSTEM *** 

Geological Survey Documentation Centre and Library 1950 
Zambia 
P.O . Box 50 1 35 , Lusaka . 

ZA40107 
250 19 73 
2279 4 9/ 52 
Englis h 
4 
Records Manager 
Goverme n t 
To act as a national depository for all the information relating t o geology a nd provide i nformation and advisol serv i ces to the public . 
Bibliographic; Numeric and Statistica l 

Refere n c e Services; Current awareness; 
Abstracting/Indexing services ; DOCUmentation Services 

UDC 

IBM PC; dBASEIV; WordPerfect; Lotus 1-2-3 
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The University of Zambia, 
Department o f Lib . Studies 
P . O. Box 32379 , 

LUSAKA. 

Jul y, 1993. 

Dear S ir/ Madam, 

I a m 

Informat ion 

a Graduate student at 
Studies for Africa (SISA) 

the Schoo l of 

at Addis Ababa 
University, Addis Ababa, Ethiopia conducting a research 
(as part of a Master's thesis requirement) on: 

Information support s ystem f or Energy Planning in 
Zambia. 

Among o ther things, the research involves 
investigating the ex isting information support fac i lities 
in Zambia with the view to proposing plans and 
recommedations [or enhancing them and designi ng new ones 
and thereby enabling information flow and data exchange 
in the Energy sector in Zambia . 

Would you please, therefore, assist me by filling in 
the attached questi o nnaire as early as possible and 
before August , lS 19 93 . 

Thanking you in ant i cipation , 

Yours faithfully , 

Trywell Kalusopa (Mr) 
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Dear Sir/Madam , 

I am a 

The University of Zambi a , 
Department o f Lib. Stud i es 
P . O. Box 32379 , 

LUSAKA. 

July, 1993. 

Graduate student a t the School of 
Information Studies for Africa (SI SA) a t Add is Ababa 
Un i v e r sity , Addis Ababa, Ethiopia conducting a research 
(as part of a Master's thesis requirement) on : 

I nformation support system for Energy Planning in 
Zamb i a, 

Among other t hings, the research involves 
investigating the ex i sting information support facilities 
in Zambia with the view to proposing plans and 
recommedations for enha ncing them and designing new ones 
and thereby enabling information flow and data exchange 
in the Energy sector in Zambia . 

Would you please, therefo r e , assist me by filling in 
the attached questionnaire as early as possible and 
before August , 15 1993. 

Thanking you in anti ci pati on, 

Yours f aithfull y, 

Trywe ll Kalusopa (Mr ) 
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SURVEY OF INSTITUTIONS AND INFORMATION SYSTEMS RELATED TO 

ENERGY PLANNING IN ZAMBIA. 

PART 1. 

GENERAL INFORMATION. 

1. Name of the insti tution ------------------------------

2 . Name o f the information system (Library, Documentation 

or information centre. )----------------------------------

a. Address ----------------------------------------------

b. Telephone --------------------------------------------

c . Telex 

d. Fax 

3. Parent Organisation if any) ------------------------

a . Object ives -------------------------------------------

4 . Date of establishment ------------------------------- -
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SURVEY OF INSTITUTIONS AND INFORMATION SYSTEMS RELATED TO 
ENERGY PLANNING IN ZAMBIA. 

PART 1. 

GENERAL INFORMATION. 

1. Na me of the institu tion ------------------------------

2 . Name o f t he information system (Library , Documentation 
o r info rmation centre . )- - --------- - - -- - - - - - - ----- - -------

a . Address - ------- --------- -- - - - ------------- - - --- - - ----
b. Telephone - --------- ---- - -------------- - - -- - - -- - - -- - --
c . Telex 

d. Fax 

3 . Pare nt Organisation if any) -- - - - --------------- - - --

a. Objectives - --------- ----- - - - ------ - - - - -- - ---- - - ------

4 . Date o f e s t a blis hment ------- - ----------- - ----------- -
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5. Type of documentation activities 
appropriate ) . 

a. 

b . 

B·ibliographic 

Numeric/stastical 
c . Referral 

Mark x where 

6. Type of information services offered to the users 
mark x where appr opr i ate ) . 

a . Reference services 

eg reference services, 

retrospective searches, 
or technical inquiry etc) 

b. Current awarenees 

( eg selective disseminati on o f 
inf ormation (SDI), newsbriefs, 
bulletins , res earch in progress 
notifications etc . ) 

c. Specialised services 
( eg f o recasts , trends repo r t , 
contract and tender notices, 
environment scanning etc.) 
d.lnf o rmati on analysis and 

consolidation. 

(eg research abstract , digest 
f or planners , policy maker, 
statistical digest , numeri cal 
data services) 

e. Common services 

(eg library servi ces , 
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5 . Type of documentation activities 
a ppropr i ate ). 

a . 

b . 

Bibliographic 

Numeri c/stastical 
c . Refe rral 

L __ .l 

L ___ J 

L_. ____ .l 

Mark x where 

6. Type of inf ormation servi ces o ffered to the u sers 
mark x where appropriat e ). 

a. Reference services 

eg reference s ervices, 

retrospec tive searches, 
or technical inquiry et c) 

b . Current awar e nees 
( eg selective dissemination o f 
informati on (SDI) , newsbriefs , 
bulletins , research in progress 
notifications etc.) 

c. Specialised serv i ces 
(e g f orecasts, trends repor t , 
contract and tender notices, 
environment scanning etc.) 
d .lnformation analysis and 

consolidati on . 

(eg research abstract,digest 
for planner s , pol icy maker, 
statistical digest, numerica l 
data services) 

e. Common services 

(eg library servi ces , 
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documentary delivery, 

document reproduction , 
translations , organisation 
of exhibits). 

f . On-line search es 

g. Others (spec ify )----- - - - - -----------------------------

6. What classification scheme does your information 
s ystem use? ( Mar k X appropriately) 

a. Library of Congress (LC) L~ 
b . Dewey Decimal Classification (DDC) L .. __ J 

c. Universal Decimal Classificati o n (UDC) L_~J 

d. Colon L_.J 

e . Others (specify) --------------- - -----------------

7. Name the subject heading list use (Mark X) 

a , Library of Congress L~ 

b. Sear's list L.. . .J 

c . Others (specify) ---------------------------------

8 . Types o f indexing (Mark X) 

Author 

Subject 

Keyword ~ 

Others (specif y) 

Title 

Descri ption 

Geographi ca l L~ 

9 . What kind of thesaurus is used (i f any) 
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documentary delivery, 

document repr oduction , 
translations, organisation 
of exhibits). 

f. On - line searches 

g. Others (spe c ify)----------------------- ---------------

6. Wha t c lassi ficati on scheme does your inf ormation 
system use? ( Mark X appropriately) 

a. Library of Congress (LC) L~ 

b. Dewey Decimal Class i fication (DDC) L_J 
c . Universal Decimal Classificati on (UDC) L ____ J 
d. Colon L _ __ J 

e . Others (specify) ----- - ---------------------------

7 . Name the subject heading list use (Mark X) 

a. Library of Congress L_..J 
b . Sear ' s list L _ _ -..I 

c. Others (specify ) ---------------------------- - ----

8. Types of indexing (Mark X) 

Author 

Subject 

Keyword ~ 

Others (specify) 

Title 

Description 

Geographical ~ 

9. What kind of thesaurus is used (if any) 
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10. Number of staff 

a. Profe ss ional ( Librarian, Documentalist, information 
scientist) ------------------------------------
b . Paraprofess i onal ------------------------------
c. Support staff -------------------------------
d . Others -----------------------------------------
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10. Number of staff 

a. Professional ( Librarian, Documentalist, information 
scientist) ------------------------------------
b. Paraprofessional ------------------------------
c. Support staff -------------- - --------------- -
d. Others -------------------------------------- - --
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PART 2. COMPUTER RESOURCES AND MANAGEMENT. 

11. Does your institut ion have any any computer 
facilities? 

( Mark x appropr iately 
YES L-J NO L-J 

If answer is YES , a nswer the question below, if NO go to 
question 

27. 

1 2. Indicate the location of the computer resources 
Mark x appropriately). 
a. Library / Documentat i on/ informat i on centre L-J 
b . Within the Parent Organisation L--J 
c. Any Loca tion ( spec ify) -----------------------------

13 . What are the main uses o f the computer resources in 
the organisation? 
a . Word proce ssing 
b . Financia l management 
and other management functions 
c. Bibliograghic/Library or 

L----l 

inf o rmation system database managemen t 
d . Numerical / Stati s tical application 

14. Please describe the computer facilities used by your 
inf ormati on system. 

MAINFRAM COMPUTER 

Make/Mode l------------ ----------------- - - - ------ ------­
Main memory----------------------------------- - --------
Operating system----------------------------- ------- - --
Disk units------------------------ ---------------------
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Tape units---------------------------------------------
Disk capacity------------------------------ - ----------­
Data installed-----------------------------------------

MIN ICOMPUTER 

Make/Model--------------------------------------------­
Main memory---------- - --------------------------- - -- - --
Operat ing s ystem------------------------------- - -------
Disk units------------------------ ---------------------
Tape units------------------ - ------ --------------------
Disk capac ity---------------------------------------- -­
Date instal l ed-----------------------------------------

MICROCOMPUTERS 

Make/Model --------------------------------------------
Main memory --------------------------------------------
Opera t ing system---------- - ---------------------------­
Hard disk ---------------------- Capacity ------- --------

15. Are the microcomputers 

a. Ne tworked ? ~ 

b . Stand alone? ~ 

16. If networked, what kind of network? 

a. Local Area Network ~ 
b. Wide Area Network ~ 

17. Specify department or instituti on to which networked 
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8. What are the problems related to network? in terms of 
data exchange (Explain) 

19. Does the institution have any CD ROM drives? 

Yes L-J No L--.I 

20. If Yes Specify which CD ROM Database are used in 
the remote access ? 

21 . If the computer are used in Database Management, 
specify the name of the database. 

22. Indicate the type of database. 

a. Biblographic L-J 

b. Profiles( eg expert, instuiti onal etc. L-J 
c. Object or mission oriented L-J 

d. Others(specify) --------------------------------------
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PART 3. PROBLEMS. 
23 . What kind o f probl ems do you e n counter in the use of 
compuetrs in your infomation sytems? 

b . Equipment related problems. 
- La ck of or inadequate peripherals( eg printers . ... ) 

- Lack of software 

- Inadequate computer memo ry 
Sl ow processing speed 

- Poor maintanance 

- Envionment conditions (heat, dust, unstable electricity 
etc . ) L-.J 

Othe r s ( specify 

b. Personal related problems. 
- Shortage of manpower L ___ .J 

La ck of training opportuniti es in hardware and software 
use L--.J 

Others ( specify)- --------------------------------------

2 4. How well are the staff trained in the use of 
computers? 
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25. Where are they trained? 
a. Abroad L-J 

b . Locally 

26. Do you think computer have improved your information 
system operations? ( Explain ) 

27. If your institution/information system does not 
presently have or ultilise the computer facilities, are 
there plans to install or use them in the near future? ( 
Mark x ). 

YES L-J NO L-J 

If YES when you intend to do so? ( specify ) 

28. If planned, 

infomation system 
appropriately) 

a. Mainframe 

b. Minicomputers 

c. Microcomputer 

what type of computer 
intend to introduce? 
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29 . What operations do you intend to use these computers 
for? 

THANK YOU FOR FILLING IN THE QUESTIONNAIRE 
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ANNEX 6 

............................ 



DIRECTORY OF EXPERTS IN THE ENERGY SECTOR IN 
ZAMBIA. 

(QUESTIONAIRRE) 

INFORMATION TO THE RESPONDENT. 

I am a Graduate student at the School of Information Studies for Afr ica , Addis Ababa University , Ethiopia. The information you will provide here will be used in the development of prototype databases of profiles of experts in the Energy secto r (as part o f my requirement for the Master ' s thes is) focus ing on: Information support system for Energy Planning in Zambia. 

Please, would you kindly fill in this form as early as possible and before August 15, 1993. 

Present address : Trywell Kalusopa 
Univers i ty of Zambia 
Dept. o f Lib . Studies 
P. O. Box 32379 
LUSAKA, ZAMBIA. 

-250-



1.0 BACKGROUND INFORMATION . 

MAIN NAME -----------------------------­
OTHER NAMES -- - ---------- ---------- - - -- -- - ---­
SEX - - ------ YEAR OF BIRTH -- ----- - - -- - ---­
NATIONALITY - --------------------------­
PERMANENT ADDRESS 

TELEPHONE ---------- ------- - - ---
TELEX 

FAX 

ACADEMIC QUALIFICATIONS 

(a) Field of Study - -------------------------------------

--------------------Degree 
Yea r obtained ------------------
Name & place of institution -----------------------------

(b) Field of Study ---------- ----------------------------
----------Degree ---------------------------
Year obtained -----------------
Name & place o f institution ----------------------------­
---------- (c) Field of Study ----- -----------------------
--------------------Degree 
Year obtained -----------------
Name & place of institution ------------ -----------------

Main field(s) o f specialisation - ---------- --------------
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Mainpublications --------------------------------------

Main working language (s) --------------------------------

3.0 EMPLOYMENT RECORD 

(a) Current Employer -----------------------------------­
Ti tie of post ------------------------------------------

Duration: from:--------------------------- to:----------

Description of duties -----------------------------------

(b) Last empl oyer -------- - ------------------------------

Ti tie of post -------------------------------------------
Duration: from: ------------------------- to:-----------

Description of duties -----------------------------------
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(c) First employer--------------------------------------

Ti tIe of post 

Duration: from: ------------------------ to: 

Main expert or consultancy engaged in the past 3 years. 
(a) Description of the assignment -----------------------

----------------------------------------Duration: from : 
to: 

Place ---------------------------------------------------

(b) Description of the assignment ----------------------

THANK YOU. 
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LIST OF QUESTIONS FOR INTERVIEWS 

1. What type of information do you frequently require 

in Energy Planning? 

2. What sources do you normally consult for your planning 

purposes? 

3 . In type of forms and formats would find the 

information useful f or your planning activities? 

4. Does the information system provide all the relevant 

inf o rmation and data n eeded for energy planning in terms 

of the f ollowing characteri stics? 

- Relevance 

- Coverage 

- Timeliness 

- Accuracy 

- Validity 

5 . What services does the information system offer? (e .g 

SD I, Referral Services , Digests etc) 

6. In your view does the information system provide satis 

factory services? 
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7. Suggest ways in which the information system can be 

modified to meet your energy planning needs. 
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