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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 inf ormation s upport system. Prototype referral 

and object-oriented databases have been designed u sing 

Micro CDS/ISIS version 3.03 and samples o f 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 da tabase has 

been designed to facilitate information retrieval in the 

databases. 
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ABSTRACT 

This study investigated the inf o rmation s upport 

system f o r energy planning in Zambia and pre s en t s 

p oss i ble ways of streng t hening t he existing inf o rmati on 

s ys t em and services. A systems analysis has been carried 

out to evaluate the existing information services at the 

Energy Planning Unit a nd results presented and commented 

upon. Quality assurance charac terist i cs have been used to 

measure the relevancy, value and quality of information 

services and produc ts for the energy planners and 

decision makers at the Energy Planning Unit. In this 

con te xt, a user requir e ment analysis has also been d one . 

F i nd i ngs fr o m t h e i n te r v iews with energy p l anners a nd 

de c is ion makers are presented. 

In add ition, a surv ey o f the information systems in 

i n sti tu t i o ns in the energy sector and those related to it 

has been carried out and proposals made for a mutually 

c ompatible manual and automated network arrangement. 

The draft prop osals on national inf o rmati on policy 

for Za mb i a i s revi e wed wi th t h e view t o ex a mi ning t he 

p o li c y statement s relating to the establishment of a 

c o h e rent information i n frastructure with particular 

reference to the energy sector in the country. 
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CHAPTER ONE 

I NTRODUCTION 

1 . 1 OBJECTIVE S 

1 . 1 . 1 General Objectives 

The general ob ject ive of this study i s to examine the 

information support facil i ties for energy planning and to 

formulate proposals , plans and recommendati o ns for the 

establishment of an effective and efficient inf o rmation 

support system and services for energy planning in Zambia . 

1.1 .2 Sp ec ific Ob j ec tives 

With the view to achieving the general objective stated 

above, the f o llowing specific objectives were formulated: 

1. To identify the existing information support 

fac i lit i es and examine their contribution to 

energy planning in Zambia. 

2 . To identify inf ormation needs of energy planners and 

decision makers in the energy sector, with specific 
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emphasis on the energy planning process. 

3. To establish the informat i on flow pattern among the 

planners , executives and researchers in the energy 

sector with specific reference to the energy planning 

process. 

4. To carry out a survey of selected information systems 

in the energy sector (and those that relate to it), their 

meth ods of inf orma tion processing, handling and 

utilisation; and also examine if there was any co­

ordination and collaboration with the energy planning 

unit with the view to: 

a.identifying the components , thei r respective 

functions and roles in supporti ng an in f ormati on 

network on energy planning proposed in this thesis, and 

b.establishing how thes e existing inf ormati o n systems 

can facilitate, and enable easy data exchange 

relevant to energy planning thus enhancing the 

capacity o f the inf o rmati on network. 

5. To design prototype databases o f profile s of 

institutions, information s ystems and experts i n the 

energ y sector and others relevant to the energy 

-2-
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planning process. 

6. To propose, de sign and develop prototype 'object-oriented 

or missi on- oriented databases f or energy planners using 

Mi cro CDS/ISIS . 

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

program and thesaurus database which would facilitate 

information retrieval in the databases. 

8 . To examine Zambia's nati ona l information policy so as 

to make proposals for the integration of the energy 

sector information system into the nati onal 

inf o rmation system. 

1 . 2 LIMITATIONS Of THE STUDY 

The study focuses specif i ca ll y on the informati on support 

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

of information sys tems in the institutions related to the 

Energy Planning Uni t has been done, this study does not cover 

inf o rmati o n support for the discrete functional planning 

activities for the distinct energy res ources as performed by 

severa l designated agencies suc h as the functional planning 

for electricity supply and distribution performed by Zambia 

-3-



Electricity Supply Corporation (ZESCO) . 

The main concern o f the study is the sectoral planning of 

all energy resour c es c arried out at the Energy Planning Un it 

in the Ministry o f Energy and Water Developmen t within the 

purview o f multi sectoral planning and as st ipulated by the 

national development plans in the country. 

The anticipated or pro spective users of the proposed 

system wi ll be largely planners and dec isi on makers in the 

energy planning process in Zambia. 

1 . 3 JUSTIFICATION FOR THE STUDY 

The impo r tance o f energy as a c r itical asset to 

d eveloping c ountries cannot be overemphas ized. As indi cated i n 

detail in the f o l lowing chapters , energy is indeed essential 

to the achievement o f nationa l socio-economic development. 

Most government agencies and l ocal companies a re currently 

s eriously active in developing the resource and supply systems 

wor ld over. 

In Zambia, li ke elsewhere in the wo r ld, issues relating 

to ene rgy are c losely linked to national development 

unders cori ng devel o pment of energy res our c es as essential for 
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sustained soci o-economic growth . Households, industries, 

agriculture and transport sectors cannot surv ive with out 

adequate energy s upplies based on relevant policies and pro per 

e n ergy planni ng. 

A natio nal resource , such as , energy needs to be 

effectively and efficient l y managed for t he bene fi t of the 

whole society . Effective and efficient management should be 

based on gainful decisions and proper planning, which in turn 

are d ependant on the timel y availability of relevant a nd 

reliable information and data at reasonable cost to the 

planners , decision maker s and e xe c utives in the energy sector. 

Wh ile the deve l oped and newly industrialising economies 

have been taking giant steps in building good information 

support s ystems and networks to plan, ha rness , manage and 

develop their energy r esources, less developed countries such 

as Zambia have been making little headway in this direction . 

A wealth of inf o rma tion and i deas have been and continue 

to be generated f rom vari o us sources i.e government 

departments, parastatals, industries, and scientific and 

academic institutions in Zambia . These information re sources 

need to be properly ma n aged for s u pport ing effective planning 

in the energ y sector. 

-5-
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Despite the importance o f the sub ject, the essential and 

basic informati o n concerning energy in Zambia still remains 

dispersed and often diffi cult t o obtain . Chapter five pre s ents 

a deta i led appraisa l o f the information s upport to the energy 

s e c t o r as a whole and exemplifies defi c iencies o f the existing 

informa ti on base. 

A number of plans for devel oping energy resources, f or 

example, a re n o t supported by a n adequa te informati on base in 

Zambia . Norman Myer s , in a 1980 study of the tro pi cal 

deforesta ti on f o r the US Nati onal Academy of Sciences , 

confirmed this lack of data and information o n the energy 

situation in the tropical areas ( o f which Zambia i s a part) 

wi t h regard to woodfuels and n o ted that infa c t, mo st f i gu r e s 

ava ilable were more often simply e s timate s and n o t based o n 

t he actual sur vey (Timberlake 1991 , 88) . 

In addition , there has been very little re s e a rch 

conducted t o reexamine and propose an effective i nf ormati on 

support f or energy planning in Zambia. One notable de vel opment 

in this regard has been the general recognition o f the need 

f or such an information support in the energy sec tor b y a 

c ommittee spons ored by UNES CO in 198 7 t o d raft a c ompreh e n s ive 

national information policy that would be the basis f or 

development of an effective and efficient national inf o rmati on 

infrastructur e in Zambia. Although , t he final draft report 
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appreciates this need, it does not however, conside r in detail 

how viable such an informati o n base wo uld be specifically for 

energy planning (Nati onal Information Policy for Zambia: a 

draft proposal , Augu st , 1987) . Consequently, the importance o f 

such an information base as a prerequisite for sound energy 

planning is cardinal. The detailed examination of the nationa l 

information policy vis -a-v is the development o f an information 

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

This study, the ref ore , is an attempt to examine this 

issue in some detail. It seeks to formulate proposals and 

recommendations for strengthening and enhancing the existing 

information support for energy planning in Zambia . 

Since the energy secto r is but a sectoral part of the 

whole nati onal devel opment planning and vital to the overall 

Zambian economy, the con tribution of t he information support 

system for energy planning towards national development would 

thus be significant. 

It is expected that this study would reorient the 

existing informati o n services and products and guide the 

development o f new o ne s to satisfy the data and inf ormat ion 

needs of ene rgy planning and thereby build a strong 

information infrastructure that ca n support energy planning 

and devel o pment. 

-7-



1.4 METHODOLOGY 

1.4.1 Planning the Investigation 

1 . Factors to be examined such as information use, 

serv ices and products, computer resources and their 

management, design of directories of institutions, 

experts, and information system profiles and their 

relation to the energy planning process, were 

determined. 

2. Examination o f methods of study , such as, 

questionnaire and profile designs used by the Pan 

African Development Information System (PADIS), 

International Livestock Centre for Africa 

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

strengths and deficiencies o f the previously used 

methods. It also helped in adopting certain guidelines 

and elements for the design of questionnaires and 

profiles and determine the groundwork f or the surveys 

mentioned above. 
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1.4.2 Data Collection. 

1. Six (6) instituti ons related to En e rgy Planning Unit were 

selected. Their inf ormation systems were investigated 

pursuant to the specific objectives c ited in 5a and 5b. 

In the institutions listed below , researchers invo lved in 

energy projects were identified and interviewed . These 

include: 

- Energy Department 

- Zambia Electricity Supply Corporation (ZESCO-

Lusaka) 

- National Council f or Scientific Research (NC SR-

Lusaka and Kitwe) 

- Central Statistics Office (CSO- Lusaka ) 

- Environmental Council (Lu s aka) 

- Geological Survey (Lusaka) 

2. rive(5) energy planners and executives in the Energy 

Planning Unit were interviewed and pro filed. 

3. Various experts of different backgrounds within the 

energy sector were selected and prof i led in order to 

design a database o f profiles o f experts (outpu ts o f the 

databases are given in the append ices). 
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1.4.3 Survey Methods 

1.4.3 . 1 Questionnaires 

(a) Questionnaires were designed and distributed in order to 

collect information about the information systems in the 

insti tutions related to energy planning, their methods of 

informati o n handling, processing and dissemination with the 

view to ascertaining how they collaborate with the Energy 

Planning Unit in terms of data exchange. This approach was 

also meant to examine means of achieving compatibility in 

terms of electronic data exchange. 

(b) Questionnaires were targeted 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, took into 

consideration their ease of use and response by the 

re spondents. However, on the basis of the trial test, some 

modifications to the questions were found necessary. 

Samples of the questionnaires are given in appendices. 
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1.4.3.2 Interyiews and Discussions 

Interviews and discussions with some of the personnel of 

the units were helpful in systems analysis of the comput er­

based information system at the Energy Planning Unit , to 

ascertain what types of i nput (data/information), processes 

(procedures) and output ( information products and serv i ces) 

were generated to support energy planners and decision makers 

in the energy planning process . Inquiries made in the uni t 

also guided collection of information on the type of software , 

h ardware , sys tem conf iguration, the e xpert i se available in the 

Energy Planning Uni t and to examine whether the resources 

available in the existing system constituted an adequate 

informa tion support system for t he energy planning process. 

Overa ll , the interviews and p lanned discussions were 

useful for fact finding in system analysis investigations , to 

familiarise oneself with t he system and gain more insight and 

ide ntify poss ibilities of operati ona l alternatives. 

They were al so used to assess the adequacy o f the 

information outputs in terms of the amount, quality, 

timeliness and ease of use in satisfying the needs o f the 

energy planners in the Planning Unit, and to soli c it 

informa tion on how the information o r data was co l lec ted for 

input to the system 

-11-



inf orma tion seeking habi ts and pa t tern of the prospecti ve 

users were determined. 

Browsing existing records enabled the documentation of 

information needed for the design of vari ous databases. 

Chapter 6 gives a detailed design of these databases. 

Other selected institutions useful to the energy planning 

process were visited in order to collect relevant data from 

various experts (human sources), instituti onal sources and 

documentary sources of information. The following institutions 

were visited in Zambia: 

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

- Na t ural Resources Department 

- Meteorological Department 

- BP Sales Offices 

- Maamba Collieries HQ 

- Geological Survey 

1.4.3.4 Literature Survey 

The following information systems were searched as part 

o f the literature survey : 

- PADIS and ILCA database resources 
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Library and information sources in Zambia and Addis 

Ababa University libraries. 

1.4.3.5 Systems Analysis and Documentation 

An analysis of the existing computer-based informati on 

system at the Energy Planning Unit was conduct~d and 

documented using systems analysis techniques. 

1 . 4 . 4 Data Processing and Analysis Methods 

The collected data was analyzed using both manual (since 

most of the data was largely qualitative and descriptive) and 

automated techniques. The following software packages 

available at SISA computer laboratory 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 is essential to life. Human society cann o t 

survive without continuous supply of energy. The original 

source of energy for social activities was human energy. 

From the dawn of history it provided the mechanical power 

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

u se of fire from the combustion of wo od and the ability 

to exploit chemical transformati on to generate heat 

energy whi c h enabled human society to cook f ood, warm up 

dwellings and extract metals (bronze and iron fr om the 

ores). The ene rgy o f draught animals also began to play 

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

transport and even industry. 

Subsequent ly, gradually human societies acquired 

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

that, in one sense, human history is an account o f the 

attempts at controlling energy sources for the benefit of 

societ y. So important is energy to the development o f 

society that the amount of energy consumed per c apita has 

become one of the indicators of a country's 

-15-



"modernisation" (Goldemburg eta l, 1988). 

As societies became increasingly larger, energy 

demands exceeded the capacities of the local sources o f 

suppl y. Consequently, the energy s upplies of some 

countries have had to be bought and brought from halfway 

around the world. At the same time, the intensity o f 

energy production and use had deleterious impacts o n the 

environment through pollution and the threat of nuclear 

war. These environmental consequences o f the pattern o f 

energy consumption were virtually ignored for a long 

time. 

Ther e is a perceptib l e shift from such a trend and 

these issues are receiving urgent attention. Contemporary 

views thus stress the need to increa se energy supplies on 

the one hand and the introduction of new technologies in 

view of getting alternative "environmental pollu tion­

free" energy sources, on the other. It is anticipated 

that this would balance life s u stenance on energy and 

reduce the threat of environmental degradati o n. 

The fundamen tal li nk between energy is s ue s and ba sic 

long-range goals o f sustainable development, se cur ity and 

efficient use ensures that the issues will continue to 

draw attention of both nati o nal devel o pment planner s as 
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well as pe ople at large , the beneficiaries of the plans . 

Given its importance, the whole economic p lanning 

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

well as future sources of energy. A strong energy 

foundation must be built guided by an integrated set of 

policies, programs 

integration should 

and 

be (a) 

investments. Ideal I y, the 

between l oca l and national 

levels, (b) between the energy sector and the related 

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

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

energy and environmental issues. 

In addition , the character of energy markets and 

e nv ironme nta l consequences of the global use pa tterns 

will make 

important. 

international co-ordination increasingly 

In a sense, therefore, development o f any 

sector of national life can be accelerated on ly if such 

an imperative is met . 
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2.2 ENERGY SITUATION IN ZAMBIA. 

2 . 2 .1 Need fo r Survey o f t h e Energy Situa t i on i n Zambi a 

This section present s a detailed survey of the 

energy s i tuation in Zambia . In proposing for the 

strengthening of the information support f o r the energy 

planning in Zamb i a , the r e i s a n eed t o h ave a c l ea r 

conception of how the energy resources are harnessed, 

managed , distributed and utilised . It is also equally 

impor tan t to know the institutions that a r e design ated 

t h e funct i on s o f managing the var i o u s energ y r esources . 

Energy planning focu s es on the p r ogramming , 

implementation , monitoring the o ptima l allocation and 

mobilizat i on of the energy resources to t h e compon ents of 

the programmes under p l anning . Energ y plann i ng n eeds can 

be viewed as an o ngoi ng p r ocess. Informat i o n will emerge 

over time on suc h factors as economic a nd d emogra phic 

trends , energy demands , e nergy techn ologies , fuels, 

ca pital cost s and environment a l impacts i n t h e country . 

In the ligh t of new i n fo rmation, strateg i c e nergy p l ans 

wi l l ne ed t o be updated a nd action p rog rammes f o r 

rea lis ing plan obj e c tives will have to be revised. To be 

effective , energy planni ng mus t be embedded i n the energy 

institutional fr a mework i n the c ountry whic h i n turn will 
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have to be built in to the overal l nati onal development 

framework. 

The information support will have to respond to the 

needs of t his energy institutional framework . The 

informa t ion system desired must, 

to suit the c o mplex i ties of 

therefo re , be designed 

the e nergy planning 

programmes in Zambia. This in turn depends on a detailed 

understanding o f the e nergy situation in the country . 

The energy planning exercise is also based on the 

reliable forecasts and gainful decisions and cal ls for 

timely, reliable and precise data on the energy resources 

available in Zambia ; their characteristics and cond i tions 

of availability , strategies f o r mobilis ing them , prior 

experience in simila r environments, characteri s tics and 

trends in the development o f the energy resources and on 

the physi cal, economic , social and cultural , pol it ical 

and techno logi c al indicators relating t o the energy 

resourc es . This imperat ive can only be met if the energy 

situation in Zambia is understood through a thorough 

survey. Such information wi ll give a di rect ion o f what 

kind o f inf orma t ion ser vi ce s can respo nd to t he 

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

existing energy situation in Zambia is important in o rder 

to have an understanding on : 

- type of energy resources available and how they are 

managed in various institutions both public and 

private; 

trends of supply, demand and distribution patterns over 

a period of time; 

trends in the consumption by th e ma jor sectors of the 

economy; 

issues relating to energy balance and future forecasts; 

- priority areas emphasized in the exploitation and 

development o f the energy resource; 

- policy issues as they may relate to the methods of 

adopting technol ogies that would be cost-e ffe ctive and 

with less environmental consequences etc. 

An analytical description of the scenario is presented 

in the sections that f ollow, 
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2.2.2 General Overview. 

Zambia h as a land area o f about 752 , 000 km2 and t h e 

population in 1990 stood a t 7 . 8 million ( Central 

Statistics, 1990), giving a population density of 

approximately ten (1 0) persons per square kilometre. 

About f orty-two percent (42%) of the population live in 

the urban area . 

The main sources of energy used in the coun try are 

woodfuel (i . e . fir ewood and c h arcoal), electricity , coal 

and petroleum products. Petroleum products are the only 

maj o r energy imports. 

At nati onal leve l, woodfuels con tribute the largest 

share of final energy consumption. It is t he dominant 

fuel in the h ousehold sector. Thus it accounted for 

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

in 1986, sixty-s ix percent (66% ) in 1988 and fifty-nin e 

percent (59%) in 1990 (Energy Statistics Bulletin , 1974-

199 0). 

Po tential hydro-electric power is estimat ed at over 

4,000 MW . The tota l existing electricity generati on 

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

(9 4%) i s hydropower . 
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Existing coal reserves are in the estimated at 30 

milli on tonnes and can supply the coun try f o r more than 

twent y-f ive (25) years at the present rate of domestic 

and e xport demands . Exte nsive coal deposits are known to 

occur in the Luangwa valley and other parts of the 

count ry t hough the y remain unproven. 

With 

petroleum 

minor fluctuations, t he 

products, electricity, 

consumption o f 

and coa l ( i . e . 

conventi onal o r commerci al sou rces) has been on the 

decline ove r the past fifteen years from about 1.7 

milli on tonnes o f o il equivalent (TOE) in 1977 to 1.4 

million i n 1990 . Ta ble 1 shows this trend. 
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Table 1: Final Energy Consurrption by source (excluding w:xx:lfuels) . 
(Tonnes o il equivalent-TOE) 

Year Petroleum Elec tricity Coal Total 

-t----~==-~=~~=~=~~=~~=~·='=---~~~~-=~~==--~=-=~~=~-.==--=~---=-----

~<~_"'''''='~.'~ .~~~.~~.~-, _J 
1977 778,505 47 486,558 2~406'731 2*1, 671 , 795 

I~ -+ -------
466,196 28 499 , 591 30 1,69 3, 381 1978 727 , 595 43 

1979 647, 117 42 476,936 31 398 , 930 26 1 , 522 , 983 
II 
; 1980 665,443 43 486,988 31 401,518 26 1,553,949 
I ------ ------ ----- ------------- ---------
: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 

1983 596,788 41 534,158 37 313,842 22 1 ,444 ,7881 
---------_._._. ~----=-- ----_. __ .. _, 

1984 549,841 40 524,191 38 298 , 961 22 1 , 372,993 
- --- ._-----_._---_ .....•.. - --------_._---- . __ ._-----_._--- "-_.""-,"--_ .•.. _-
1985 525 , 856 39 529,947 39 305 , 641 22 1,361,445 

if.- ----- ---------------------------------------- --------- -------------
1986 505,237 36 553 ,4 03 40 338,769 24 1,397, 410 

II I -
1987 544 , 546 39 560 , 277 40 1 286 , 775 21 11 , 391,597 

II ----+--- II 

I~ 1988 I -=-64, 370 __ ~_~ 1 54~.:..~~~+-=:_~:~~ 1:': 4_37 '~~ 
~ 698,104 45 ~4,887 35 304,334 20~1,547,325 
1990 550,348 41 545,982 41 243,474 18 11,339, 804 

IL- _.l..-.. --L == 

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

attributed to the poor performance of the economy since 

the mid-seventies. The min ing secto r has been reducing 

its operations; the industrial base for a l ong time has, 

until recently , been stifled by government control and 

monopolies; the transport sec tor has been facing economic 

constraints while the agri cul tural industry has shown a 

slow growth over these years. It is not surprising, 

therefore , that the energy consumption has recorded a net 

fall d uring this period. 

Commercial sources of energy are almost entirely 

used in the mining, transport and industrial sectors, 

with mining being the dominant sector consuming about 

fifty-two percent (52%) in 1986; forty-f ive percent (45%) 

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

Stat istics Bulletin, 1974-1990) . The household and 

agriculture sectors account for a very small percentage 

of the total conventional energy use in the country. 

Al terna ti ve and renewable energy sources such as 

wind and solar energy remain largely untapped. With the 

prevailing wind speeds below 4.0 m/s , wind mills in 

Zambia are only utilised f or water pumping. Photovoltaic 

solar technology, though s ti 11 new and expens i ve, is 

increasingly being used f or power supply. 
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A detailed account of the energy resources in Zambia is 

given in the succeeding sections, 

2.2.3 Petroleum Products. 

Petroleum products consumed in the countr y are 

entire ly imported. Petroleum feedstoc k purchased in the 

Middle East are shipped to Dar - es-salaam, Tanzania from 

where they are transported to the ref inery 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 c rude. The 

ratio between crude oil and refined products can be 

varied in a manner that allows the refinery f l exibility 

to produce the e xact mix of refined pr oducts required by 

the domestic market , 

Petroleum imports are handled by ZIMOIL, which is a 

division of ZIMCQ , The volume of petroleum imports has 

declined fr om about 870,000 tonnes in 19 75 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 we nt up 

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

Refined products (See Table II) fr om the refinery 

are sold in bulk by ZIMOIL to five oil marketing 

companies which distribute and resell the products 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 Statis tics Bulletin 1974-1990). 
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Table II : Refinery lnj::ut and CUtp!t Balance (Tonnes) . 

Ce~~--
-- ,,= .. - ,=~- "=~===~,,=,,=~=.~~==~= 

Refinery Refinery Losses/o..n ( 't of 
lnpJ.t o..ttp!t Conswrption Inp!t) 

= = - -

1974 780, 4 02 731,875 48 , 527 6.2 

f----- -- - ---_ .. __ . ---------------
1975 802 , 196 750 , 576 49,342 6. 2 

1----_. ------ -_._---_._---- . __ ._. __ ._---_.,_ .. _- ------_ .• 
1976 852 , 632 803 , 697 47,417 5.6 

-- f-- --f----~.-
1 977 792 , 640 743 , 122 4 9 , 382 6.2 

1978 777,943 734, 739 4 3 , 204 5.6 

1979 735 ,187 697 ,179 38 , 008 5.2 
- ,-_._"----. ---

1 98O 767,655 726,734 40 , 921 5 . 3 
-. I 1 981 730 , 232 685,856 44 , 376 6.1 

i - - ----,._- --I 
1 982 638,441 602 , 333 36 , 108 5.7 

I ._- .. __ . -·--------------f------- ----i---- ---l 1983 642,921 
__ 6_06_, _9_3~_t-~=~-986- ----- 5.6 ------ ------

1984 665,997 624,299 41,698 6 . 3 I 
---- - -_ .. -_. __ . __ .----._-._----_ .. --- ----·_------------.. --l---------·--

1985 564 , 263 527 , 623 36 , 640 6.5 
------ --_ .. _-I-----------~---

1986 540,153 502 , 310 37 , 843 7.0 

-- --
1987 67 4 , 4 38 631,107 4 3 , 349 6.4 

- - --
1988 687 , 8 11 637 , 927 49,884 7 . 3 

r--;:-ga-9 
. .. - -------------------.. ------ --

648 , 092 597 , 007 51,085 7.9 
-- -- --

199O 689,671 639,568 50 ,1 03 7.3 

= I 
"'==-~==-= -.-=.=. -- -

Source: Irrleni Reports, 1991 . 
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The consumption of petroleum products increased 

sl ightly in 1987 after some years of continuous decline . 

Mining and transport are the d ominant petroleum consumers 

in the economy with more than eighty percent (80%) of the 

final consumption being in these sectors. 

The e xport o f refined products to neighbouring 

countries is minimal. The reta i l prices of refined 

petroleum products have shown an upward trend over the 

years with minor fluctuations. 

2.2.4 Electri c i ty 

The t o tal installed electricity generating ca pa city 

1n Zambia is 1 . 778 MW of whi ch 1, 6 4 0 MW i s owned and 

operated by ZESCO and the remainder by ZCCM (See Table 

III). Ninety-four percent (94%) of the installed capaci ty 

is hydropower. The thermal generating plants owned by 

ZCCM are usually on the cold standby while the hydropower 

s tation at Mulungushi produces electricity f or the mines 

at Kabwe. 

Virtually, all the elect ri city is generated , 

transmitted and distributed by ZESCO. The transmissi o n 

and distribution system is divided into two par ts; the 

inter-connected network and the isolated systems . The 
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threatened most commercial undertakings' prof it, plunging 

most them into budget deficits foll owi ng the 

liberalisation of the economy and the depreciation of the 

Kwacha (Zambian na tional currency). Notable electricity 

consumers such as ZCCM and PTC protested against the 

increase s. The situation was not, h owever, rever sed . 
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Table 111.1: Capacity of Elec tricity Generating Plants 

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

C_C'bH~ Installed Available Firm Energy 
Capacity Capacity (GWVyear) 

(~) (~) 

-- --. 

Interconnec ted 
systerrs : 

Kariba North 600 600 3750 

Kafue Gorge 900 900 5200 

Victoria Falls 108 108 769 

LusiW3si 12 12 105 
_._- '------- -

Subtotal 1620 1620 9824 
-- - ------------_.- ._._-----_ .. _._--

ZC01: 

Gas Turbines 80 80 N/ A 

Hydropower 38 38 216 

Thernel 20 20 N/ A 
--f--------.----------

Subtotal 138 138 216 
-- .--

Isolated system: 

Diesel s tat i ons 8 8 N/ A 

Hydro stations 12 12 47 
----

Subtotal 20 20 47 
.. - -_. f--------- - --.-.-------

TOTAL 1778 1778 10087 

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

Source: ZESQ) Reports, 1990. 
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Table 111. 2 : Electric ity Consumption by Sector. 

---::===---

SECTCR 1986 1987 1988 1989 1990 

G\'h % GWl % GWl % GWl % GW1 % 

AGRIC. 
& 98 2 149 2 175 3 186 3 179 3 

F'CRESTRY 
--_._-

a:M1ERCE 
& 877 13 778 12 703 11 567 9 619 10 

INDUSTRY 
--

MINI NG 464 3 71 4709 72 4 637 73 462 6 73 4498 71 

i 
I ---- l 

TRANSPORT 15 0 12 0 6 0 9 0 10 0 
I 
I 

------------------1------------------ ------------ -~ 
HOUSEHOLD 498 8 536 8 411 6 494 8 581 9 

- ----_ ... __ ._-_ ... ,-. __ ._._.. ----_. __ ._---«.-,_. __ ._---.-------. __ ._------_. __ ._ .. ---._--.. -........ _- -, .... , ... __ ........ _ ... -._-! 

GOvr/ SERVICE 365 6 337 5 428 7 460 7 467 7 
-----

TOTAL 6496 100 6521 100 6359 100 6342 100 6355 10 
-------===-- ----==-.=---- --------. '::'===~--

Source: Energy Statistics Bulletin 1974-1990. 
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2.2. 5 Coal 

Almost all the coal con s umed in the coun try is mined 

at Maamba Collieries Ltd, a sUbsidiary o f ZIMCO. Like the 

other energy sources , consumpti o n o f c oal as reflect ed in 

sales volume , has been on the decline fr om a peak of 

about 742 , 000 tonnes in 19 7 5 t o about 374,9 20 tonnes in 

1990 . The largest reduction started from 1981 (See Table 

IV). This was due to production constraints experienced 

at Maamba mines resulting from a lack o f e q ui pment and 

spare parts . In 1985, a rehabilitation programme to 

r estore production capacity was initiated. The Col lieries 

c a n n ow s atisfy l oca l demand and some exports t o 

neighbouring countr i es ( Ma a mba Collieries Report , 1990) . 

The con s umpti on pattern o f coal is dominated by the 

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

s ixty-f our percent (6 4%) , fifty-f our percent (5 4%) o f the 

total coal sales in 197 7 , 197 9 and 1989 respectively 

(Maamba Col lieries Report,1990). Although the s hare and 

volume o f coa l sales to ZCCM has declined in recent 

years, mining still remains the largest cons umer of coa l. 

This i s despit e the fall in the vo lume of c opper 

producti on due the closure o f c ertain mines and energy 

s ubstituti o n and conservati o n practi ces introduced by 

ZCCM at c erta i n times . 
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-

A feature of Zambian coal is that, so far, it has 

on l y been us ed in the mines and the industrial sectors 

a nd not in households . I n recent yea rs however, NCSR has 

made efforts to make a coal briquette fr om slurries 

suitable for h ou seh old use. A pilot plant has already 

bee n co nstructed. 

Coal exports have generally been on a very s "Tlal l 

scale acc ounting f o r only a fraction of the t 

p r od uction. The mine s h ave been importing some c o ke fo r 

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

is, h o wever, very scanty, 

The pricing o f coa l has been changed since 1986 . 

Prior to this year , p rici ng was based on t he s i ze (in 

d iameter) of t he coal e.g cobbles were larger than nut s , 

while nuts were larger tha n fines etc. As from 1986, 

pric ing is based on the quality which takes into acc ount 

the energy content o f the different types of coal . 
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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 .l shows the Department of Forestry's estimates of 

the woodland cover. 

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

[;;d Typo Area (Million ~ec~es] 
i 

Production Reserves 5.3 

Protection Reserves 1.8 

Total State Forests/l 7 .1 

Unreserved Woodlands 32.0 

Old Barotse Forests 0.3 

other Forests/2 1.8 

[ Total Woodlands ==41.2 ....• J 
1/ Gazetted woodlands managed by Forestry Department 
2/ Forest reserved for use by Mining Timbers Ltd and 

o ther enterprises. 

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

nati o n's largest s our c e o f energy. In the rural a rea s 

hou s eh o l d woodfuel c onsumption is mainly in the f o rm o f 

fir'ewood, while in the urban areas it is mostly in the 

form of char c oal. The d ominance of woodfuels in meeting 

h o usehold energy is illustrated in Table V.2 which s hows 

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

households depend on woodfuels for energy. Overall 

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

ene r gy co n s umpti o n. 

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

I
r'~~"'C.'='="'=~'==""='='='~~'·r·-'~~===~"===~'==c ..... ====.=.=====--· 
I Fuels used for Percent of Households 

cook ing ._. ___ .. _ .. __ .. ___ . ____ . ___________________ .. ____ ._. ___ , 
Rural Urban Total ' 

Electricity 8 . 82 4.12 17.99 

Gas/Paraffin 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 wo odfuel consumption 

are the reports of the FAD/ Forestry Department "Wood 

Consumption and Resource Survey" in 1986 and the World 

Bank ESMAP on Urban Household Energy Strategy, 1990. The 

per capita c onsumption o f firew ood and c harcoal from 

these reports is shown in Table V.3. 

Table V. 3: Per capita Consunption of Fire.....:xx1 and Cl1arcoal. 
(kg/capita/year) 

[ Fire.....:xx1 Cl1arcoal -~ ---, 
Households 

Rural 1,241 22 

Urban 148 170 

===-=_=="-"::."=~====;=--::~:::==:=;======-..::.=~:.=..:!=~::::~_"o=~"="=:==-=----""""==~::::=;;-_ 

Sources: FllO Study, 1986 and War ld Bank;!X)E Urban 
Household SUrvey, 1988. 

Charcoal is almost entirely produced in the 

traditional earth kiln. The efficiency of the kiln is 

esti mated to be about twenty-five percent (25%) on a 

weight basis. This means that a quantity of hundred 

kilograms (100kg) of wood produce s only twenty-five 

kil o grams (25 Kg) o f charcoal . The price trend o f c harcoal 

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 Meteoro logi c al Depa r tment and its stati o ns 

spread through out the country collect data o n wind 

energy. The wind data is recorded a t 10m height above the 

ground . Wind speeds vary between 0.1 to 3.5m/s wi t h an 

annual a verage of 2 .5m/ s as presented in Table VI.l. 

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

rr========---i':==:===--=='::;'===:====-='-;::~';.-=~==--===:=:====--='=·-· 

Locat i on Annual Avg With 
speed (mls ) 

Range 
between 

diff . rronths 
mls) 

[0~~[~~"~--3~5-=~[~-;:;0=~=~=] 

t f>kjola ~C 2 . 3 -~_-_ -JL . 1 ~~ _ _ J 

f::dE~~l 
r=M;,~- IC 1.9 -J[ 1.15 - 3 .45 ] 

I Livingstone Ie 1. 6 lC 1.40 - 2. 15 _Ji 
~112:7 1[ 1.85 -3. 6 5 II 
~~~---~ -=~~=~~JI 

Source: Meteorological DepartnEnt, lilsaka. 
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2.2.7.2 Solar Energy 

Solar energy data is also c o llected by the 

Meteorological Department . The average annual solar 

insolation is abo ut 4 kWh / m2 

per day. Table VI . 2 shows some global data recording in 

some stations. 

Table VI . 2: Annual Average Insolation by location. 

Location Global radiation kWh/metre 

squared 

per day 
L_. r- ----..,==-=.:....--::=.-_-=r.:;:==::.":"=~.:::::::===:__=_'=__====::: :=_= "= _ _:: .":::_~"' " ::_.;..= , 

Lusaka 1,971 
f--+-----------.--------.-----

Ndola 1,905 
II -i--------------.. --------

KaSam3 2 ,070 
If- -+------- --.---.-.- -. 

Mansa 1, 980 
II ---+---------------.--.---._-.- .- . 

Mfu",," 1,885 

Livingstone 2,147 

Source: Meteorological Departrrent, Lusaka. 
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Sunshine h ours vary between 2600-3000 per year. These 

sunshi n e h ours c an be translated into the ir energy 

equivalent o f 4 50 calories/cm'. The energ y from the sun 

is at its peak between October and November. 

2,2,7.3 Solar Energy Utilisation. 

The solar energy u s ed for crop drying etc" cannot 

b e measured . Increasingly, t he use o f solar energy for 

o ther purposes such as lighting, refrigeration, wate r 

pumping is becoming common. BP(Z) So lar Ltd is the 

leading supplier o f pho tovol taic te c hnol ogy equipment. 

Table V.3 sh ows the volume of solar equipme nt sales by BP 

Solar Ltd between Januar y, 1987 and Decembe r , 1991. 

Table VI . 3 : Volume of Solar Equipment sales . 

[=~_::~~~_-~==-~=~~=~~-_~.][~~r _Of ~ 
1.-----------.. ---. . - - ---r ' 

Lighting system 1,800 
-------.. ------.-.--.. ---.. --------- - -- II 
Solar lanterns 300 
--------_·_-_·_-------------11 II 
Solar Water pumps II 23 

Refrigerators (Medical & Domestic) 16 

IlPo~r supply--~-;' micr oW3ve stat i ons 13 

r[;~di~-~.;;-~t----------- --"-'-l;---J 

Source: BP Solar Ltd Sale Offices, Lusaka. 
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CHAPTER THREE 

THE PLANNING PROCESS 

The preceding chapter has pres en ted in some detail 

the e n ergy situati on in Zambia. It has also been argued 

that suc h an impor tant resource needs to be effectively 

planned if it has to hav e meaningful benefits to soc iety. 

This chapter , therefore , explores t he fundamentals o f the 

planning process in general and emphasizes the need f o r 

the type o f information support that would respond to 

such a process. If, as we have s een that the energy 

plann ing is but a sec to ral part o f the s oc i o- economic 

nati onal d e velopment planning, then an under st andi ng of 

the broader con ception of the planning process would be 

essential for our purpose. 

3.1 The Planning Process 

Planning is more o f a complex and many sided 

phenomeno n . It is an attempt to select the be st available 

alternati ves amo ng s everal t o meet a spe c ific g oal. I t , 

therefore , represents the rational appli cati o n of human 

knowledge to the process of reaching decisions which 

serve as the basis f o r t he establishment o f relati ons hips 
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between means and ends (Sundaram 1991,58). 

Planning can thus be seen as the optimal alloc ation 

of available or mobilisable resources to the c omponents 

o f the entity whose deve l o pme n t is the subject o f the 

plan . This implies decisions regarding the options that 

appear open f o r the future a nd t hen securi ng their 

implementation with allocati o n of the necessary 

resources such as manpower, finance, material, 

information, etc. By and large, planning has a strong 

political a s pect as options will have to be selected that 

may not benefit equally or equitably all the members of 

the society . Planning inv o l ves societal c hoi c e about the 

future whi c h in turn implies political interventi o n. To 

exercise c h o i c e calls for genu inely alternative views and 

scenarios o f the future (Neelameghan, 1993) . 

In o r d er t ha t the choice from among possible courses 

of acti on is purposefu l and deliberate, a knowledge and 

understanding of the present and explicit anticipati on or 

foresight of future consequences o f present action are 

required. Such knowledge and understanding can b e 

productive onl y if appropriate data and inf o rmati o n 

needed on each of t he alternative course o f action are 

acces sible at the r ight time at reasonabl e cost and that 

the y are reliable, preci se and presented in a 
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conveniently usable forms . 

Planning is, theref ore , largely knowledge-based and 

it is information intensive. Knowledge here is meant to 

inc lude ideas, facts, relation s hips, theories and models. 

These ingredients also f o rm large part of the elements o f 

the planning process. 

In a more explicit sense, planning is the creative 

and anal ytical process of: 

- hypo thesizing sets of possible goals; 

- assembling needed information t o develop and 

systematica lly analyze alternative courses of action 

for the attainment o f such goals; 

- displaying the inf o rmati o n and consequences of 

alterna tive actions in an authoritative manner; 

- d e vi s ing detailed procedures f o r carrying out the 

actions and; 

- r ecommending courses of action as an aid to decision 

makers in d eciding a set of goals. 

The planning process does not differ mu c h from the 

decision making process because, decision making is in 

f act the end resul t o f the planning process since i t 

depends on extensive u t ilisati on o f information and 
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knowledge as well. Grigg (1985,35) also expressed this 

view whe n he observed that the decis i o n maker t o the best 

o f hi s ability in judgement and with the available 

informati on can: 

- thoroughly canvass a wide range o f the cour ses of 

action; 

- survey the full range of objectives t o be f ulfilled and " 

the values implicated by such a choice; 

- carefully weigh whatever he / she knows about the cost 

and the risks of negat ive consequences that would flow 

from eac h alterna tive ; 

- intensively search the new inf ormation relevant for 

further evaluation o f the alternatives ; 

- correct ly as similate and take account of any new 

inf ormation or expert judgement to whi c h he /s he is 

exposed, even when the inf ormati on or judgement does 

not support the course of action initially preferred; 

- reexamine the negative a nd positive consequences o f all 

known al te rnatives includi ng thos e originally regarded 

as una cceptable, before making the final choices; and 

- make detailed provision for the implementing or 

executi ng the c h ose n . 
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Thus the planning process and decision making can in 

most cases be seen to involve all problem solving 

processes. Figure 1 shows a flow cart indi ca ting th e 

model in t he planning and problem solving 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 sectoral planning, 

sectoral 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. 

Mul tisectoral planning must be directed towards 

identification and protection of the national interests 

as stipulated within the national development plans and 

policies (Grigg, 1985) . It must rest on the definition 

and resolution of intersectoral problems such as health, 

education, manpower (human resources), energy etc . 

It is largel y involved with the establishment of policies 

and guidelines to ensure implementation of national 

policy. 

3.2.2 Sectora l Planning 

This focuses on one sector of the public endeavour. 

It is an integrated planning for all functions within one 
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sector such as energy resources, water resour c es etc. 

3.2.3 Functional Planning 

This is planning to meet a spec if ic need within a 

sector. Fo r example, within the e nergy sector, there is 

a n eed to plan f or electricity supply and distribution. 

Such planning, however, should fit in the sectoral and 

multisec toral framework of plans in a count ry. 

3.3 STAGES OF THE PLANNING PROCESS 

Generally, planning f o r public endeavour takes t h e 

f o r m o f the stages given bel ow: 

3.3 . 1 Policy Planning 

This implies the definition o f overall goals and 

programmes objectives, po li cy development, o verall budget 

and priority analysis, dissemination of programme guides 

and evaluation of results . 

3.3.2 Framework Planning 

This involves identification o f general problems and 

the needs outl ining a range of possible alternat ive 
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rest on the characteristics o f decision information i.e. 

amount, quality, timeliness and reliability. It is these 

characteristics that "model" the type of information and 

the format it is communicated and presented if viable 

decisions are to be made and problems practically 

addressed. Consequently , it is important to balance these 

characteristics in the provision of information that 

support any planning process . 

In analyzing the value of information vis-a-vis 

quality, Andrus (1977) observed that eve n when 

information is efficiently presented and correctly 

interpreted, it may not be used effectively. Accordingly, 

the quality of information is determined by how it 

motivates human action and contributes t o effective 

decision making. The value of information may, thus , be 

theoretically determined by the value of change in 

decision making behaviour . 

Andrus (1977) further suggests that the value of 

information can be seen within the perception of the 

decision maker in light the utility of information, 

informati o n satisfacti on and erro r and bias. He 

identifies four information utilities: 
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- Form utility : As the form of information more closely 

matches the requirements o f the decision maker, its 

value increase s . 

- Time utility: Information has greater value to the 

decision maker if it is available when needed. 

Place utility (Physical accessibility): Information has 

greater value if it can be accessed or delivered 

easil y. On-line s yst ems , f o r example, maximise both 

time and place utility. 

- Possession utility: The processor of informati on 

strongly affects its value by controll ing its 

dissemination to others. 

In addition, information satisfaction in decision 

making c an be seen as the degree to which the decision 

maker is satisfied with the output of the formal 

information system . If a decision maker requires 

information and readily finds it, satisfaction with the 

information system is reinforced. On the other hand, non­

availability o f information, leading to considerable 

effort in extensive searches creates dissatisfaction. 

Detection of the bias and error are also core to that 

value of information. They, infact represent the ability 
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satisfactory rather than optimal solutions), "optimal 

ignorance" (not 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 

information in the dynamic planning process. It should be 

appreciated, therefore, that such a challenge 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 other if the information support 

is to be adequate, effective and efficient in the 

planning process. 

Since most planning processes are "institutionalised 

authority structures and mechani sros " , the above 

recognition is, therefore, meant to make the "informat ion 

structures" respond to this framework. 

The planner must thus keep up with the evolving and 

emerging methods of planning and evaluation, econometric 

modelling, forecasting techniques , res ource management, 
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within an institutional framework. 

The se 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, f orecasts o n past coal sale 

without consideration of the impact of alternative 

sources o f energy sources and its rate of 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 r e ports , government 

documents and o ther grey literature. Data and 

information c an also be obtained from data banks covering 

a wide range of information on economic aspects. Most 

nati onal statistical agencies actively maintain data 

banks on socio-economic data. 

In most instances when appropriate data banks are 

ava i lable, they should be cons ide red as an important 

source for planning data and information instead o f 

dire c t data c ollec ti o n especially when the f o ll owing 

conditions 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 for such an endeavour. 

3.6.3.2 Simulation 

Here the effects of the external event on the 

e ndeavour unde r plan is simulated . For example , the 

effects of urban migrati on 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 social, political, 

inst i tutional-legal and technological . For example, a 

cost-impact analysis of the introduction of technological 

advances on c l erical jobs may be necessary. 

3.6.3.4 Econometric 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 the model . For example if construction 

activity is an important variable, then factors 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 country 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 earlier indicated, planning is a complex process 

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

information for socio-economic p l anning, for example, is 

also significant. 

Management of natural resources and the 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 change on their li ving 

conditions and patterns etc., caused by human and 

nature's activities. Rapid urbanisation, deforestation, 

pollution of all kinds, land and wat er resources, 
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transportation and communication are all closely related 

issues. Effective and efficient management o f t hese 

resources poses a variety of challenges. To meet these 

challenges, planners requi re reliable, pertinent and 

timely information on t he resources, their location, 

amount, current demand, supply, use etc. 

Spatial data and spatial analysis may, therefore, 

be useful in socio-economic development planning. Thus, 

cadastral agencies need detailed data on the distr ibuti on 

o f land and resources in towns and regions. Health 

service agencies may need to know about the pattern of 

distribution of diseases, pollut ion resulting fr om 

various economic activities etc , for effect ive health 

service planning. Data on infrastructure especially 

service utilities (such water and sewerage , gas, 

electrici ty, telephones etc.) need to be collected, 

recorded and manipulated in map form. Likewise, 

commerci al firms need data on markets and sale outlet for 

effective business planning. 

The following are some o f the advantages that may 

accrue fro m t he use o f Geographic Inf ormation System in 

planning (Neelameghan, 19 93): 

- Large amount of information 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 conditi on and it 

may be difficult to get a synthetic or compos ite 

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 attenti o n of the planner to 

unreliable data where quantitative sta ti stics have not 

been properly col lected or has not been made available 

or used. Such discrepancies are more easily noti ced in 

a map than in a table o f data. This in turn leads to 

the adopti on 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 t o r emed y the lapses in the infrastructure can 

be c alled for and necessary resources allocated. 
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- Maps can act as representations of qualitative 

information. For example, electrified or unelectrified 

areas ca n be represented by s ymbols on the map thus 

bringing into focus which areas are electrified and 

which are not. 

Thus, with the wider avai l ability of the 

microcomputer 

growing trend 

technology and GIS packages 

of using geographical 

there is a 

or geocoded 

information system, to support the planning process. 

3.8 COMPUTER-BASED PLANNING MODELS 

A planning model is the method for structuring, 

manipulating and communicating future plans. A planning 

model, therefore, provides (a) a format for presenting 

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

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

on the 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 various advantages of using computer-based 

planning models in the planning process. 
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Seaburg and Seaburg (1973) summed them as: 

Reduced Information overload: Planning invol ve s a large 

number of variables which mus t be simultaneously 

considered. Computer -based models aid the decision 

maker by processing the informat i o n quickly and 

eff i ciently . 

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 dec i s i on maker to 

experimen t , models can provide answers at low cost with 

t he minimum human res ources . 

- Interrelation of operations and planning system: 

Computer-based model s facilitate the operating results 

to be explicitly incorporated into the planning 

process without delay. 

Communication aid: An integrated model, encompassing 

the functional areas o f the endeavour under plan , can 

provide a common language between functi ons and can , 

t herefore, i mprov e communi cation o f the plans. 
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- Direct Involvement: Interacti ve modelling capability 

can be used directly by decision makers bypassing such 

obstacles as communi cating ideas to the programmers . 

There is a wide range o f computer-based planning 

models and they all depend l argely on the endeavour under 

plan, a nd the purpo se and the stages o f the planning 

process. Some of them include accounting models, 

representational model, etc. 

In a comput er-based planning model there is a need 

for a mode l generator to facilitate model development. 

3.8.1 Model Generator 

A model generator (or decision suppor t generator) is 

a software package which facilitat e s the development of 

models. It is a comprehensive package incorporating the 

capabi Ii ties of the programming language, spreadsheet 

processor and statistical pa c kage. Ideally, it contains 

facili ties to define models, to perf o rm statistical 

analyses, to link models to a database, and to create 

appropriate dialog . In prac t i c e, it may be limited in one 

o r more of these capabilities . For example, one model 

generator may have a con veni e nt language f o r access and 

usability o f 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 s hould create models 

which are easy and convenient for non-technical people 

to use . It should be also easy and c onvenient 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, management 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 t he country 

(Sundaram, 1 99 1) . 

Data and information, as earlier observed, are 

essential basis for planning. In this context, therefore, 

their potential r o le s include: 

- Problem definition, measurement and analysis; 

- Inventory taking and decision making; 

- Evaluation of plans, programmes and projects. 

To meet the above planning related purposes, 

various types of inf ormation and data will be required. 

They could be spelt out or derived conceptually by 

adopting some rati onal approache s and building them into 

planning con siderations. 

-69-

•.. ~.~, .. ,.m~ 



Figure 2 illustrates such a conceptual base for 

deriving information and data within the three different 

planning ways discussed earlier i.e mul tisectoral, 

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 

determinan t s include : 

- Goals and subgoals and policy areas; 

- Scope of the planning functi ons ; 

Programmes/Projects included in the plans and; 

Methodology/techniques used for planning. 

I n 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, 

commun i ty and h ouse hold levels. 
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Figure 2. CONCEPTUAL BA8E FOR DERIVING INFORMATION/DA1<\ FOR PLANNING REQUIREMENT8. 
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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 Requirerrents by planning stage and Planning 
Requirements. 

Planning stage 

Pre-planning 
(Diagnosis) 

Planning 

(Prognosis 
and progranrres) 

Irrplerrentation 

Planning p-tase 

a) Inventory 
b) Fornulation 
of developrent 
strategy and 
defini tion of 
targets 

c)Prognost­
ication 
p-tase changes in 
the present situa­
tion for various 
sectors- forecast 
or anticipated 
developrents 

d) Programme;Project 
identification/ 
appraisal/ form­
lation p-tase 

e)M:lnitoring/ 
evaluation/ 
control p-tase 

Source: Neelameghan, 1993. 
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Data requirements 

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

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

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

benefits 
Constraints and 
problems encou­
ntered in irrplem­
entation; irq:>act 
of projects and 
prograrrrres . 
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CHAPTER FOUR 

ENERGY PLANNING IN ZAMBIA 

4.1 ENERGY PLANNING: OVERVIEW 

The fundamental g oa l of energy planning is to 

establish a set of effective policy objectives , programme 

measures, and a workable investment strategy for 

achieving those object ives. Sufficient energy source s 

must be available for both the modern sectors which rely 

primarily on commercial (often imported) fuels, a nd 

traditional sectors , which depend heavily on indigenous 

non-conventional energy. Policy initiatives and 

investment decisions must invariably be made under severe 

financial constraints . Consequently, the accurate and 

timely identification o f investment pr i orities becomes 

c rucial. For example, a commitment to a conventional 

cap ital-intensive energy supply may be less cost ­

effective in meeting national socio-economic objectives 

than a package of dispersed small-scale meas ures. Such 

t r ade-offs need to be evaluated i n an i ntegrated 

framework. 
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All the basic strategies for adjusting energy flows 

to meet changing needs such as fuel switching, indigenous 

resource development, conservation, and new and renewable 

energy options must be blended into a comprehensive plan. 

This plan s h ould be consistent with parallel plans and 

projections emerging from other go vernmental units 

addressing suc h areas as environmental policy, 

agriculture policy, forestry programmes, demographic 

patterns and economic targets. The development of an 

effective energy plan is thus a demanding and ongoing 

activity. 

4.2 APPROACHES TO ENERGY PLANNING: CONVENTIONAL VS 

NORMATIVE END-USE 

There are various approaches to planning for energy 

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

global , multisectoral , 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 o f the overa ll energy requirements over a 

period under forecast. Conventional projections imply 
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that the scarce l y affordable energy would significantly 

constrain 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 resou rces . The basic tenets in this 

approach also involve: 

- Estimating future energy demands on the basis of 

assumptions about the future demographic and econom i c 

trends and , the historical correlations between such 

t rends and energy demands . The process of e stimating 

future d emands involves, for the most part, t he use of 

historical (time series) relationships between energy 

demands and various economic and demographic variables 

to calculate the future energy demands f o r assumed 

future variables. The results of these projec t ions are 

then adjusted in various ways to reflect "professional 

judgement " about the demand saturation, supply 

constraints etc. 

Matching the demand to a mix o f energy suppl i es. This 

mix is chosen such that it is compatible with 

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

about how much energy can be produced with such 

te chnologies at vari ous future dates. 

Thus, most conventional analyses are supply-

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

l o ng t erm soluti o n to any energy pro blem 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 

conven t i ona l approach i n tha t th e y d o not empha s ize on 

increa s ed energy supplies. The c oncern is with the wa y s 

in whi c h energy is used and the exp l orati on o f mo r e 

effec t ive ways of directing energy resources to human 

needs. 

In this appr oach, energy supply o r c onsumption is 

no t treated as an end in itself, rather the fo c us i s o n 

the end-uses of energy and the service that energy 

perf o rms. Energy u s e is seen as only a means o f pro viding 

illumi nati on , h eat , me chanical p owe r and o ther e ne rgy 

s ervi c es as soc i ated with sa t isfying h uman need s . 
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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 certain basic societal goals i. e. 

equi ty, economic efficiency, environmental soundness, 

l ong-term viability and self - reliance. 

An important ingredient o f this approach is that it 

is possible to formulate energy strategies which are n ot 

only compatible with, but which even contribute to the 

related problems , such as, poverty, food sca r c ities and 

undernutrition, environmental degradation, population 

growth pressures etc. 

Closer attention is also paid to the present and 

future human needs served by energy and, the technical 

and economic details of how energy is being used and 

alternative technological options for providing the 

e nergy service s needed. 

4.3 TRENDS IN ENERGY PLANNING IN ZAMBIA 

4.3.1 Challenges and Prospects 

Energy planning in Zambia li ke in any Afri can 

country is more complex than in the developed wor ld , 

partly because the majority o f the energy needs are met 
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at present by woodfuels, most of which are collected and 

not purchased (conventional). 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 for 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 to realise a balance between demands 

on conventional sources and alternative ones such as 

woodfuels, the national consumption of which is very 

large. 

This s ituati on is also compounded by the heavy 

dependence on oil imports that drain most of the foreign 

exchange reserves leading to general national budget 

deficits, balance o f payment problems and debt crisis. 

There is also the dilemma of striking a balance between 

this dependence o n the one hand and the urge to develop 

indigenous fossil energy resources in existence in the 

country. 

With the limited financial resources, prospects of 

explorat i on have remained dim . Past experiences indi c ate 

that 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 

co n tract with an American c ompany (Placid Oil) to carry 

out exploration and drill oil in the eastern part of 

Zambia. After two years, 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 t his 

direction. They also not on ly face fierce competition 

from t he conventi onal sources but the technology involved 

to harness and manage them is st i l l expensive. The 

installation o f a s mall solar powered pump c an cost 

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

Given the foregoing, planning for energy resources 

in Zambia becomes a serious issue and calls for co ncerted 

efforts by the energy planners and decision makers in the 

government. 

In this conte x t , there i s al so the environmental 

issue to consider. Most fossil fuels and alternative 

sources such as woodfuel present environmental 

degradat i o n through pollution. Although, accelerating 
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fossil fuels and woodfuel s upplies have often brough t 

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 

ra rely met. Most o f the problems relate to institutional 

commitment in the Energy Department such as: 

Unsystematic collect ion and processing of data and 

informati on ; 

- Infrequent peri odic reviews and updating of the g oals 

and poli c y i ssues ; 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 f or 

energy planning purpose has not received adequate 
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attention. 

- External funding has frequently been used for 

individual energy supply projects whose justification 

within a comprehensive policy fra mework may be dubious. 

4 . 3.2 Present Dimension 

Generally , Zambia applies multi sectoral , sectoral 

and functional planning. There are vari ous organ i sat i onal 

units charged with the task o f f ormulating, monitoring 

and evaluating de ve l opment p lan. The Nati onal Commission 

fo r Developmen t Planning ( NCDP) does the overall planning 

for all t he resources in accordance with the national 

development plans in the country . In add iti on , operat i ng 

organisations (ministries and parastata ls) perform 

sectoral and fun ctional planning and programming . 

National energy planning is a state function done at 

sectoral or mini steria l level. This planning function i s 

a statu tory fun ct i on cha rged to the Ministry o f Energy 

and Water Developmen t and performed by the Energy 

Planning Unit under the Energy Department. This sect ion 

formulates , monitors and evaluates plans as they relate 

to the total socio-economic development policies of t he 

country. 
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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 for decision making for the energy 

resources; 

Consequences , operational experiences and evaluations 

on energy; 

Characteristi cs, c onditions o f the energy res ources; 

Strategies for mobilising the e nergy resources, et c . 

The approa ches adopted in energy planning in Zambia 

are both the conventional and normative end-use with the 

stress on the latter i n the planning for inrligenous 

resources. The nati onal energy planning process is 

reflected in the energy plans drawn by the Energy 

Department. The structure of the energy planning process 

i n Zambia is presented in a systems flow chart (Figure 

3 ) . 
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4.4 ENERGY POLICY IN ZAMBIA 

The present energy policy is still in draft form. 

The key assumption s 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 the tenets. 

The present policy does not shift much from th e 

previous policy. It is based on past experiences and the 

studies carried ou t on energy conservat i on and management 

t owards sustenance . 

The policy of the Zambian government is to institute 

necessary measures to facilitate a reduction i n fuel oil 

consumpt ion, upgrade the quality of mos t f o rms of energy 

resources to protect the environment and sust a in an 

ecological balance by avoiding environmental pollution in 

the exploration , development, producti o n, transportation, 

storage and utili sation efforts of all the energy 

resources requirements in the country. 

Based on studies, such as , the 1983 industrial 

energy audit , the policy stresses the improvement o f the 

industrial structure by shifting away fr om energy 

intens i ve industries. This is meant to be an energy cost 
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saving measures cover ing : 

- No-cost measures: Which refer to the impro vements o f 

the operating efficiency of the existing proc esses and 

the equipment i n the industries. 

- Low cost/Minor Capital measures: Implying re lat ively 

simple modification to the industrial plants and 

equipment . 

High Cost/Major Capital Investment measures: This 

i~volves the replacement and or the modifications of 

t C.e plants and equi pment with mor e efficient 

te c hnologies. 

The ai m o f the ene rgy sUbst itut ion programme is to 

enc ourage measures that will result in major consumers' 

sue ". as, industries using more local electrici ty and coal 

t ha ~ imported oil. 

This sel f-rel i ance is hoped to be achieved through 

intensive use o f o ther energy applications that are 

e n \' , ~ onmen t al p ol lution fr ee. Th is in turn cal ls f o r 

apr~ication of further research on geo thermal, so lar and 

bi o=ass energ y. Stepping up researc h in these areas is 

re co mme nded in t he po li c y framework. 
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Energy pricing is set to be rati onali s ed within the 

c hanging ori e nta tion of the national economy t owards a 

liberal market economy. It is thus stressed that energy 

prices sho uld reflect the real cos t and t hese should be 

interrelated to oth er sec t ors with due concern for e nergy 

cons erva t ion and competitiveness of export goods. Fo r 

example, the pri ci ng o f petroleum products s h ou ld be 

based on their respective heating values and possibility 

of mutual substitution. Likewise, electricit y rates 

(tariffs) shou ld be based o n time-of-the-use costs to 

encourage off-peak power consumption and higher load 

factors. 

4.5 I NFORMATION NEEDS FOR ENERGY PLANNING IN ZAMBIA 

The energ y system in Zambia c an be seen as 

intersectoral and in terd isciplinary and, t her e f ore, 

requires collabor ation of different agencies for 

effective planning and operation. As already indicated, 

en ergy planning is a n ongo ing and con tinuous a c tivity and 

requires informati o n support s ystem that integrates 

itself and is compatible , with the dynamic plans and 

st rategi es adopted from time t o time . 

It involves establishing a n opt imal set o f policies 

and programme s t hat in t urn require a cons i derable amount 
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of data and information. In such a process, different 

ty pes of inf orma tion fr om various s ources may emerge 

leading t o inf o rmation overl oad and/or pollution and the 

i nf ormation system mu st have an orientati on t hat st re sses 

o n t he qua l ity of information products and serv i ces 

t hrough the cr iti ca l selection o f relevant inf o rmation at 

a specific time and targeted to relevant audiences and in 

usable f orms for effective energy planning and overall 

management of the na tional energy resources . Hence , the 

information s ystem must be built into the integr a ted 

instituti onal framework of the energy po licies a nd plans 

out lined in the preceding sect ions. 

Identifying t he data and inf ormation needs for 

sectoral e nergy planning in Zambia 1 s o ne aspect o f 

designing the informati on support s ystem. Other logical, 

strategic and operational requirements should als o be 

taken into account with the view to maximising the use 

and the applicati o n of the information system. 

These requirements are summarised below: 

1. Logical requirements: 

consistency - the inf orma ti on produced within the 

system should not be s elf -contradictory . 
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comparability - un iform data classification methods 

must be adopted i n the system in order to all ow a 

comparison through time a nd with o ther related 

agencies i n the e nergy planning process . 

validity - the inf ormati o n provided s hould allow for 

statist i ca l robustness . 

measurabi li ty - individual nominal a nd aggregate 

data metric must be easily measured . 

2. Operational requirements 

- availability - the relevant i nformation should be 

available to t he target users (energy pla nner s and 

decision ma kers) upon request and in anticipation o f 

demand in the execution of their vari ous planning 

tasks. 

completeness - the inf o rmation provided to the target 

users should satisfy their respective i nf ormation 

needs. 

- usability - the data should be usable without 

emp loying complex operations and interpretations . 
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multiformity - the informati on produced should be 

usable for other related planning activities such as 

environmental, urban, socio-economi c develo pment 

planning etc. 

3. Strategic requirements 

relevance - the information should represent the most 

important poli c y objective and measures of the problem 

at hand in the energy planning proc ess. 

flexibility - the system should be easily adjustable to 

new policy interests and new circ umstances arising 

within the institutional framework of the energy plans. 

comprehensiveness - components o f the system should 

provide integrated information that enable f orecast ing 

s imultaneous scenari os arising within t he e nergy 

planning framework and the sectoral policies linked to 

it. 

effectiveness - the impacts of energy policy measures 

should be easily be judged and evaluated (before and 

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

regional , local levels to whi ch energy planning 

programmes are geared. 

4.5.1 Type of Information 

Generally, the type of in f ormati on required in most 

energy planning processes covers the f ollowing: 

Sociological - Energy consumption levels affected by 

sociological variables such as population, housing, 

income etc. 

Economic - Information covering industry locat ion and 

type , employment , capital investments and dema nd and 

their influence on energy flows. 

- R&D - Technol ogical developments affecting the energy 

flow in the country . 

Environmental Aspects - Issues emanating fr om 

environmental consequences o f energy utilisation . 

Energy Consumption - Pattern of consumption of the type 

of energy by various sectors at various level of 

development. 
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Energy Supply - Situation of the supply of energy 

resources focusing on the indigenous sources and those 

obtained externally. 

Energy Pricing - The policies, regulations and 

framework under pricing of energy resources fall and 

their effects on vari o us socio-economic variables. 

End-use of Energy - Various purposes for which the 

energy resources are utilised by the various social 

groups and sectors o f the national economy . 

In the co llection of data and information for 

energy planning in Zambia, the classification of the type 

of data and informati on becomes paramount. A detailed 

presentation of the type of information identified for 

the energy planners in Zambia is given in the next 

chapter. 

-91-



4.5.2 Information Sources, Collection, Processing and 

Provision 

In the energy planning process, informati on and data 

originate from : 

Within the planning institutional f ramework ; 

Other institut i ons that collect and process planning 

data and information; 

Surveys initiated from within the energ y sector, 

Identification and collection of data are only the 

first steps in the provision of information in the energy 

planning process , The collected data and inf o rmati on must 

be verified, 

statist i call y 

classified , 

processed, 

o rganised, aggregat ed, 

stored , retrieved and 

commun icated. S ince energy planning requires critical 

minimum information to respond to the "time-squeeze" in 

such a planning process , the application of inf ormation 

technology (especially computer technology) f o r 

processing , handling and ultimate utilisation bec omes 

significant for effective e nergy planning in Zambia . 
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CHAPTER FIVE 

FINDINGS OF THE SURVEY 

5.1 SCOPE OF CHAPTER 

This chapter presents the analy sis and evaluation of 

information systems and services that support energy 

planning in Zambia. It also presents the identified 

information needs vis-a-vis the type of informati on 

required for energy planners and decision makers i n the 

Energy Planning Unit as obtained from the surve y . 

Sinc e the energy planning process is intersectoral 

and interdisciplinary and depends largely on secondary 

data from the related instituti on s , a survey o f the 

information systems in these institutions related to the 

Energy Planning Unit was also carried out. This was 

intended to assess the feasibility of any meaningful 

information and data exchange between these institutions 

and the planning unit through a computer-based network 

s ystem. 
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Further, an appraisal of the national information 

policy is d one vis-a - vis the deve lopment of an 

information support system for energy planning to be 

integrated in t he national inf o rmation system f ramework 

in Zambia . 

5.2 INFORMATION SYSTEM AT THE ENERGY PLANNING UNIT: 

SYSTEMS ANALYSIS AND EVALUATION 

5.2.1 The Informa t ion System 

5 . 2 . 1 . 1 Hardware 

The i nf orma tion s ystem at the Energy Planning Unit 

is a comput e r - based s y s tem. The s ystem configuration 

consi sts of five IBM microc ompu ter s. One is IBM PC PS /02 

modes 386S X HAS 1 .4 4" f lopp y drive d isk, 1 0 1 key board , 

VGA color monit or, one para llel and t wo seri al ports wi t h 

a memory capacit y of 2MB and a hard disk storage capa city 

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

have f l oppy d i sk drives o f 3.5", 101 keyboard , VGA color 

monit or s , each with a parallel and two serial p or ts and 

memory capaci ty o f the range o f 512K and 6 4 '.·K and a hard 

d i s k c a pacity o f 32MB . All the mi c roc ompu ters run o n MS 

DOS . The fir st PC s were first installed in 19 78 . Four o f 

the microcomputers are l ocated on one site , while o n e is 
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This sec tion of the study thus, assesses the quali t y 

assuranc e mechanism of the information system f o r energy 

planning process at the Energy Planning Unit in order to 

establish value and quality o f i nformation resources a nd 

products. This assessment is based on the characteristics 

chose n as representative of quality assurance o f any 

information system whi c h are discussed in the p r eceding 

section. The inf o rmati on system in the Energy Planning 

Unit is examined i n this light. 

Quality is defined as excel l e nce o r fitness. It is 

not an absolute concept. It is often d ef ined rela t ive to 

a part icula r context. Usually , an application has quality 

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

Olson, 1985 ) 

Generall y, perfect quality is very costly and 

virtual ly impossible in practice . Qual ity should be 

within a cceptable limits as def ined by t he o rgan i sation. 

The quality limits reflect the consequences o f l ack of 

quality and the cost o f achieving it. 

Quality i n inf o rmati o n systems has a number o f 

characteristics . The importance of each depends on the 

appli ca tion and its contexts . Dav i s and Olson (1985) 

identif ied the following (Table VIII ) as some 
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c haracteristics to be included in the concept of quality 

in informati o n 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 items are 
captured and stored 
for use. Data items 
are properly identified 
wi th time period 

The correct data values 
recorded 

Measurement of variable 
meet user needs for 
precision 

The output of the s ystem 
is under standable t o the 
users 

The output of the 
applicat i on is available 
in time f or the actions 
and decisions 

The outputs are relevant 
to the actions and 
decisions taken 

The f ormat, labelling , 
data provided , and the 
context in whi ch data i s 
presented makes t he 
output meaningful for 
actions and decision 
making 
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User friendly 
Gperations 

Error resistant 
Gperations 

Protected system 
and operation 

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

Suitable error 
prevention and detection 
procedures are in place 

The system and its 
operations are protected 
from various 
environmental risks. 
There should be 
provisions for recovery 
in the event of f a ilure 
or destruction of part 
or W1.ole system 

f o r the purpose o f the present work, quality will be 

assessed using the above characteristics and as judged by 

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

terms o f capacity of the system in relation to 

informati o n need identification , resources utilisation , 

efficiency and effectiveness of inf ormation resource 

management. The assessment does not, however, rest on one 

component subsystem of the information system , rather it 

examines the whole information system. 
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5 . 2.3 Ouality Assurance of the Information System at the 

Energy Planning Unit 

Five energy planners and executi ves in the e n ergy 

planning unit were asked through structured interviews to 

give their views about the computer - based inf o rmati on 

system in the planning unit . I n assessing their views 

with regard to various aspects on quality of the 

informa tion products and serv i ce s, their responses were 

recorded, categorised, compu ted f or frequency 

dis tribution and tabulated wi th respect to the required 

characteristi cs of quality a ssurance identified abo ve as 

illust r ated in the tables bel ow. All those interviewed 

responded. The results of the findings are summar ised in 

the preceding se c tions . 

5 . 2 . 3 . 1 Information Use, Services and Products 

END USE OF THE INFORMATION SYSTEM 

---"=:="-= 
Frequency Percent 

Foreca st ing/Modelling 3 60 

Resource allocation 2 4 0 

R& D o o 

Other uses o o 

Total 5 1 00 
.--==~==-.=~..:.= 
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USEFULNESS OF DATA AND INFORMATION TO USERS 

Frequenc y Perc ent 

Useful to other units 1 20 

Usefu l to planning unit 3 6 0 

Us eful to parent institution 1 20 

Useful to related field(s) 0 0 

Us eful to intern. agencies 0 0 

Others 0 0 
'::"c:==-= 

To tal 5 10 0 

PERIODICITY/FREQUENCY OF INFORMATION PROVISION 

·-c=:::,""""=::"-::-=::::",,,._ "---=::=~--~=c";:c_~,,,::,--·-·- :::;",~=ccc=:=~;;,==::::c",_-,:,:c-_",_-_-.::-":c~::"" .:::.~:"";:.=:~:::::::: 

Frequency Perc ent 

Daily 3 60 

Weekly 1 2 0 

Mo n thly 1 2 0 

Bimonthly o o 

Quarter ly o o 

Ha l f Ye arly o o 

Annually o o 

Rarely o o 
~~"'c:::;:;:::;: 

To tal 5 1 0 0 
-;:::: .. :::::".--::::::~=---:=====-~"'==-.:==.=::::;;.""= 
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TIME-FRAME OF USE/USEFULNESS INFORMATION 

Frequenc y Percent 

Immediate 1 20 

Near future a a 

Distan t future a a 

Di ffi cul t 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 1 20 

Limit ed (e . g 1 t o 5 years ) 3 60 

Period of validity not 
specified 1 20 

Total 5 100 

RELIABILITY OF INFORMATION 

Frequency Percent 

Precise 1 20 

Accurate within limit 1 20 

Unspecified (as- is -basis) 3 60 

Total 5 100 
===========""-==--=--===--.:;::===:==: 
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DATA SECURITY/PRIVILEGES 

Frequenc y 

Strictly confidential 1 

To named persons only 1 

Open use 3 

Total 5 

Percent 

20 

20 

6 0 

100 

" .. ~. 

>. 

MODE/FORM OF DISSEMINATION OF INFORMATION 

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

Current awareness (CAS) 

SOl 

On request 

On-line access 

Statistical forms 

Analyzed/repackaged 
(e .g. digests) 

Referral databases 

Bibliographic databases 

CD-ROM searches 

Others ( e.g . inv isible 
col lege) 

Total 

Frequency 

o 

o 

1 

1 

3 

o 

o 

o 

o 

o 

5 
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20 

20 

60 

o 

o 
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TECHNICAL/OPERATIONAL REQUIREMENTS 

~ 

Frequency Percent 

Users friendly 1 20 

Error resistant 0 0 

Unde rstandable output 1 20 

Meaningful output 1 20 

Relevant output 2 40 

_ :;'-;:-H~:=C=::'= 

Total 5 100 

5.3 DISCUSSIONS OF THE FINDINGS 

5.3.1 End Use of Information 

Of the five energy planners and executive s 

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

informati on system for f o r ecasting and modelling in 

energy planning, while two (40\) indicated they used it 

f or energy resource allocati on i . e decisi o n making. No ne 

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

functions . 
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5.3.2 Usefulness of Data and Information 

Most o f t he respondents stated t hat the 

use / usefulness of the information s ystem was large ly 

confined to the Energy Planning Unit (60%) in their 

planning and decision making functions. About 20%, 

h owever, felt that it was useful t o other units within 

the department as well, while none felt it was useful to 

related fields such as agri culture , f orestry, 

e nviro nme nta l and industrial plann ing etc. 

5.3.3 Periodicity/Frequency of Information Provision 

Th e response towards utilisation of the inf o rma t i on 

s ys tem wa s overwhelming. About 60% of the p otent ial users 

indicated they used o r r elied on the i nf ormation system 

f or vari ous planning purposes . Only 20% felt they used it 

weekly and 20% monthly . 

5.3.4 Time-frame of use/usefulness of Data and 

Information 

Only 20 % felt t he data and inf o rmati on they received 

was timely and helped in immediate decision making o n a 

wid e range o f issues . The majori t y (80%) could no t, 

however, predict the t ime - frame on the usefulness o f the 
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informati o n they obta ined was . 

5.3.5 Recency of Data and Information 

Most of the respondents felt that the data and 

informati on obtained from the system was n o t c urrent, 

only about 20% indicated that the coverag e wa s current . 

Past data (i .e . historical data) and inf ormati on needed 

for f o recasting in energy planning was reported largely 

absent. 

A majority o f them ( 60\) indicated that essential 

data needed such as on past trends and pre sc ript i ons on 

the energy resources in the country; data on related 

is sues such as env i r onmental and forestry with regards to 

t he effects of the produc t i on , transportation and 

utilisati o n o f certain energy resources such as f os sil 

fuels and woodfuels was al so re p or ted absent. 

5.3.6 Period of Validity of Data and Information 

Onl y 20% felt t he informa tion system provided latest 

inf o r ma tion o f t h e current situati o n s on energ y in t e rms 

of nati onal and internatio nal issues with r espe ct to the 

period of validity and thought t he inf ormat i o n t h e y 

recei ved was in most cases valid until subsequent data 
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and inf ormation was obtained. Sixty percent (60\) 

indicated that most of the data and information t h ey 

obtained from the system was limited to a specific period 

in terms of value to certa in energy res ources. For 

example , latest information on mo st ly utilised energy 

res o urces suc h as woodf u els and new a nd renewable sources 

like wind and solar was cited as lacki ng most o f the 

time. About 20\ could not specify the extent o f validity 

of the information they received. 

5.3.7 Reliability of Data and Information 

Only one responden t (20%) felt that t he informati on 

obtai ned from the system was reliable. Another(20%) 

thought it was reliable within some specific limit, while 

the major ity (60%) felt most of the information was on 

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

signify reliability in relation to their information 

needs and ultimate execution of their various plann ing 

tasks. 
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5 . 3.8 Data Security, Privacy and Privileges 

Most o f the energy planners and execut i ves stated 

that the in f ormat i on was more f o r open use and lacked 

d a t a se cur i ty . priva cy and pri v il e g es (60% ) . On ly 2 0 % 

ind i c a ted t hat i t provided data secur ity. p r ivacy and 

priv i leges and anoth er 2 0 % fel t suc h security . pr iva c y 

and privileges was limi t ed to specific p e rs o ns wi thin the 

unit. 

5 . 3.9 Mode / Form of Dissemination of Informati o n 

Th e maj ority depended on t h e sta t i sti c al ou tputs 

generated fr om the integrated e nerg y plann ing t oo l - LEAP 

(60%) . On ly 2 0% indicated t hey g o t the in format i o n o n 

requ es t . There is n o current a wa r e n e s s o r Se lect i ve 

Di ssemina t i o n o f Inf orma t i on ( SOl ) o f fe r ed presently. 

Neither a re there any d i gest s. stat e -of - the - art repo r ts 

produced t h ro ug h the proces s o f informa ti o n analys i s and 

con soli d a t i on fr om vari ous inf ormati on s ources . Al so . no 

r efer ra l d a tabases s u c h as pro fil es o f e xperts. 

instituti on s etc. . are c r e at ed . At the time of t h e 

sur ve y. t he i n format ion s ys t e m wa s try i ng to create some 

proto type b ibli ograph ic d ataba s es using dBA SE I V. 
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5.3.10 Technical and Operational Requirements 

Only 20% reported that the information system was 

user-fr i e ndly . None reported t hat the system was error 

resistant . This ind ica t e d that t he s yst em was prone to 

error and , therefore , not fully reliable . Forty percent 

(40%) , h owever, expressed satisfac tion with the output 

and stated that the outputs were relevant to their 

plann ing tasks. 

5.4 DATA SOURCES 

The foll owing were identified as the sources o f 

data a nd inf o rmati on input in the s ystem: 

- Socio-economic surveys conducted by t he Central 

Statistics Office-Lusaka , every five years. 

- Monthly and annual reports o n fuel consumpti on from 

ZIMOIL. 

- Reports from marketing companies such as BP, AGIP, 

CALTEX , MOBIL and TOTAL . 

- Reports on elec tricity s upply and distributi on from 

ZES CO . 
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- Annual reports from Indeni Ref inery-Ndola 

- Reports fr om Fores t ry Department on woodf uels 

- Reports on wi nd and solar energy from the 

Meteorologica l Departmen t . 

5.5 INFERENCES FROM THE SURVEY FINDINGS 

The survey wit h rega rd to quality assurance of the 

information system at the Energ y Plann i ng Unit revealed 

the following: 

- The usefulness o f the information system i n the Energ y 

Planning Unit is appreciated by potentia l users i.e. 

energy planne rs and decision makers . 

- The informati o n system does no t provide comprehensive 

services to the e n ergy plann ers in s uppor ting the 

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

gaps and deficiencies and depends upon on o n l y one 

computer-ba s ed planning mode l (L EAP) as inf o rmati o n 

suppor t for energ y planners. Close intera ct io n with 

e nergy planners and decisi o n makers indicated that LEAP 

alone cannot answer all their information requirements . 
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- The coverage of the data and information generated is 

i nadequate a nd incomplete leading to poor energy 

planning performance and risky decision making . As a 

planning computer-based model, LEAP depends on 

secondary data collected by other agencies, whose 

coverage and authenticity cannot be easily verified. 

- The reliability and timeliness of data and information 

provision are unsatisfactory in relation to the energy 

planning process which is dynamic, ongoing and time­

bound . Informati o n generated does not, in most cases , 

help user s to immediate 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 i s slow 

since most secondary data are often scanty and 

difficult to obtain. Surveys to collect primary data 

are expensive and often difficult to carry out . For 

example, data on woodfuels, a dominant energy resource 

is lacking. 

- Statistical outputs from LEAP are the only f o rms and 

mode of dissemination and although relevant to some 

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

CAS, SDI , digests are also required. 

- The technical and operational capabilities of the 

system showed inadequacies as well. Close examination 

indi cated that most energy planners are not very 

computer literate, and therefore, user friendliness of 

the system is paramount in this regard. There is 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 potent ia l users (energy planners). 

There is some data security, privacy and privileges 

provided to a few named persons, but most of the 

system is 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 information 

specialist. 

- There is ver y little interaction between the 

information specialist and the energy planners and 

decision makers, making the effort 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 devi ces suc h 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 consideration of near future plans and of their 

functional compatibility. 

The information system faces budgetary constraints in 

general and this makes it difficult to strengthen 

inf ormation provision t o the energy planning proces s . 
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5.6 USERS REQUIREMENT ANALYSIS 

5.6 . 1 Information for Energy Planners 

The interviews undertaken also enabled the 

identifi cat ion of the informati on needs of t h e energy 

planners in the energy planning process in Zamb i a. This 

section presents the findings. 

The anal ysis and identification of the potential 

u sers'information requirements is a prerequisites for the 

success of any information system. Sein (1987) observed 

that the success of the informati o n system depends on 

identifying the right requirements for the application 

a nd ensuring that the development o f the information 

system meets these requireme n ts . 

One important a s pect in i d entifi cati o n o f user 

requireme n ts relates to the purpose for whi c h the 

informati o n is required and this in turn is determined by 

the variou s tasks that the users carry out in achieving 

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

ultimate purpos e is alr eady d et e rmin ed i . e. en e rgy 

planning and decisi o n making , hen c e the c onc ern here must 

be specific needs such as the f ormat , and t h e qual i ty o f 

the information discussed in t he preceding sections and 
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the type o f information and sources e labo rated in the 

next secti o n s. 

The latter task (i . e identifi c a t i on of the type o f 

informati on) , requires close examination o f the energy 

planning process in as far as i t relates to problem of 

defi ni tion , measure ment and analysis and e valuati o n of 

the energy plans, project and programmes . It also calls 

for c l ose interacti o n wi t h energy planners in such a 

process in order to come up with various categories or 

types o f information needed. 

5.6.2 Type of Information for Energy Planners 

For the identificat i o n of the type of data, a 

framework was drawn from the e nergy planning programme 

which wa s broken down into phases, subtasks and the 

activities and then data required iden t i fied for each of 

them . Su c h analysis and the interactions with t he energy 

planners and decisi on makers through intervi e ws helped to 

identif y the informa t i o n required. These areas and the 

type of da ta and inf o rmation can be ca t e g orised as 

discussed below . 
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5.6 . 2.1 End Uses of Energy 

This data may be quantitative 

consumpti o n rate o f the different types 

showing 

of energy 

the 

in 

Zambi a for various purposes . This is i mportant f or the 

energy planners i n contingent, short range and l ong 

energy planning. It also enables them to get a c lear 

picture of the consumption patterns within the country. 

5.6.2.2 Energy Supply 

Energy planners need data and information on the 

suppl y of energy. The supply of energy c an be subdivided 

by energy sources with information on the estimates and 

t he comparisons of the local. sources with the imported 

o n es in terms of the costs of conversion, refining, 

distribution etc o f the various energy resources. 

5.6.2 . 3 Energy Consumption Pattern 

Data on the energy consumption pattern will help in 

unde rstanding the energy demand and supply pattern in the 

co u n t ry. It may be categori s ed f urther by the type o f 

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

geographical area (city , district, province etc.) or by 

pattern of consumption by specific sectors and distinct 
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social groups. 

5.6 . 2 . 4 Energy Distribution 

From this parameter, information may be derived on 

the network distributi on of various types of energy and 

would help in short term or contingent planning of 

various types of energy resources to specific user groups 

and in situations where energy planners may have to 

s el ect from severa l a l t ernatives. 

5.6.2.5 Energy Pricing 

Inf o rmation on energy pricing is n o rmally di c tated 

by supp l y and d emand patterns. The na t i o na l and 

internati onal pri c ing o f energy and as it relates t o 

various user groups is another important parameter that 

energy planners consider. 

5.5.2.6 Energy Balance 

Energy planners and decision makers need reliable 

dat a a nd i nf o rmation on the s tatu s of the imports ln 

relati o n to the export s o f different f o rm s o f e nergy in 

order to ascertain the nation's c o nsumption o f energy 

produc t s , l o sses and wa s te resulting fr om environmental 
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degradation. 

5.6.2.7 Research and Deyelopment 

Zambia's draft energy policy stresses the need to 

diversify to othe r cheaper and alternative sources and 

reduce dependence on conventional sources of e nergy. 

Information on the new research findings and o n 

developments in technology and equipment in non-

conventional energy sources was stated as impor tant by 

those interviewed 

5.6.2.8 Socio- economic Information 

Energy consumpti on levels are influenced by socio­

economic parameters. Info rmati o n on such parameters as 

population size and growth patterns and their impact on 

consumption of different energy categories was cited as 

essential for decision making. 

5.6.2.9 Information on Enyironment 

Effects o n the dispositions o f e nergy on the 

environment and seek ing pollution free energy re sources . 
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In addition , information on land use and 

def o restation caused by t he use of woodfue l s wa s also 

stated as crit i ca l to the overall energy planning 

proces s. 

5.7 SURVEY OF INFORMATION SYSTEMS IN INSTITUTIONS 

RELATED TO THE ENERGY PLANNING UNIT. 

The six institutions selected in the energy 

sector and those related to it and specifically to the 

energy planning unit were surveyed . Their present status, 

services rendered, human and computer resources available 

and their attitude t owards co-operation in electroni c 

data exchange through a network with othe r related 

information systems 

wi th the planning 

in the 

unit 

ene rgy sector particularly 

were assessed through a 

questionnaire supplemented by interviews and on -site 

observations. The fi ndings of the surve y are summar is ed 

in the succeeding sections. 

Since the aim o f the survey of these institutions was 

to e xamin e if t here is any meaningful wa ys of data 

ex c hange through a network , it would be helpful to 

discuss the general requireme nts f or networking. 
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5.7.1 Gen e r a l Re quire ments for Establ i s h i ng a Network 

5 .7 . 1 . 1 Networks 

The wide diversity that characterizes different 

networks makes it difficult to arrive at a precise 

definition o f what constitutes a network. In a more 

descriptive sense , information networks are groups of 

individuals or organizations that exchange inf ormati on 

and other resources o n a co-ordinated basis according to 

predetermined norms and standards. A network usually 

cons ists of a formal arrangement whereby material s , 

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 

informati o n technology partially o r fully . 

Information network is a relatively new concept 

arising from the need t o come toge ther to facilitate easy 

access to information and sharing of resources . The need 

for networking arise s out o f pro blems faced in 

informati on tr an sfer du e t o the r apid rate of g r owth in 

producti o n and use o f informat i on. 
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Another contributi ng factor is the scarcity of 

resources. The information resources required in the 

generation, processing or dissemination of information 

such as skilled manpower, finance, and other materials 

make it difficult for many institutions to generate or 

acquire all the necessary information sources required 

for various purposes. It is felt that sharing of 

resources would alleviate such problems. 

In addition, the recent developments in informati o n 

technology present the possibilities to get fast access 

to a wide range of information resources. 

5.7.1.2 Success of Information Networks 

There are various factors which lead to successful 

networking. The diversity of networks and their 

characteristics normally preclude the drawing of 

generalizations which could be universally applicable to 

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

following have been identified as factors that lead to 

success of a network system: 

1. Networks are supposed to be built around shared idea s 

which can present potentials for development and 

induce concerned parties who may be dispersed 

-121-



geographically, c ulturall y and professionally. 

2. The s hared idea or a common vision of what can be 

accompl i shed may n ot be sufficient alone to sustain a 

network. A number of organisational practices need t o 

be addressed whi c h may act as hinderance. In 

addition , there is need f o r 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 f ollow-up activities 

consisting of action training, a c tion researc h, policy 

dialogue, dissemina tion efforts and regular exchange 

of information to sustain a network arrangement. 

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

goal, ideally, a network should be practically self­

reliant . 

5. Networks once pu t in place mu st acquire a capacity of 

internal review and self-reflection. 
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5.7.1.3 Network Organization 

The management concern for the overall network and 

within the participating institution is paramount. 

Organization of a network depend s on different factors, 

the most important ones include:-

- number o f participants; 

- geographical location of the nodes; 

- type of funct ion carried out by the participants 

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

A planned development of a network should give 

emphasis to these factors in selecting the network 

orga n izational structure (model) Network models can be 

centralised, 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, 

etc . 

5.7.1.3 . 1 Star Network 

In this type of network, participants are 

interconnected through a co-ordinating centre. The 

operations are centralised. Collection , processing, 

preparation o f databases, provision o f inf ormation 
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products and serv i ces are performed at the centre . 

It is a directed type of network in which the 

direction comes from 

organization) A central 

the central 

library wi th 

node 

its 

(host 

branch 

libraries is an example of this type of networking . 

Another example is ICLARM - Network. The main advantages 

of t his type o f n etwork is that manag e ment o f the network 

1S relatively e a s i er . On t h e ot h er hand , the cost load on 

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

ordinating centre f ails to operate efficien tly , the 

entire commun icat i on s y stem wo u ld breakdown. 

5 .7 .1. 3 .2 Hier a r c hi c al Netwo rk 

In this type of network, individual systems are 

configured to have mUltiple levels. Network members 

(users) are grouped in hierarchical areas of 

increasing/greater capabilities (in information sources , 

experience, equipment , etc). 

The hierarchical network 1S a design with 

subsystems for specific aspects or levels. The design is 

advantageous in designing subsystems for various economic 

structures, such as agriculture, industry , health etc . 
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It can be applicable for different geographical 

levels, such as local, national, regional and 

internati onal levels. 

The hierarchical structure or the information system, as 

far as possible, should reflect existing hierarchical 

structures of policy and decision making authorit y in 

order to a facilitate the organization and flow of 

information. (General informati on programme and UNISIST, 

1984) 

What is more, participant s share resources locally 

and if need are not met, will pass to the next higher 

level resource centre. The free, flow o f information 

through ou t the network, fr o m o ne 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 hierarchical network, in thi s model, 

systems communicate wi th each other 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 communicati o n channels are available 

since there is a direct link be tween members. The design 

facilitates public participation through accessibility to 

information. An important element o f such a network 

arrangement is that each participating body wou ld be 

involved in the process of planning at various levels . 

The decentralized type of networks rely on 

effective and efficient co-ordinating between co-

operating organizations. An example of this type of 

network is PANGIS (Pan-Afri can Geological Inf ormati on 

System) . 

5.7.1.3.4 Combination of Simple Structures 

In this type of network arrangement, a combinati on 

of 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 alone systems and 

freely interacting bilateral/multilateral arrangements. 
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5 . 7.1.4 Network Components 

The following can be identified and selected a s 

important components o f an information network:-

- Organizational structure (with which a network 

would be non-existent); 

- Informati o n resources; 

- Information service guidelines; 

- Processing ( f ormats) norms and standards ; 

- Referral tools (index codes); 

- Central bibliographic record that provide the l ocation 

of n eeded items wi th in a network; 

- Switching capability , interfacing whi ch other networks 

and determining of human communication path within the 

netwo rk; 

- Evaluati on criteria ; 

- Trai ning prog rammes, also to provide user education ; 

- In computer-based network, adequate computer 

appli cations and telecommunications support mu st 

exist. 
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5.8 RESULTS FROM THE SURVEY OF INSTITUTIONS 

5.8.1 Information system(s) Activities 

The information system at the Energy Department is 

computer-based and it does no t have any other 

conventional forms o f information services. Most of the 

other instituti ons surveyed had both computer-based 

information systems and back up information services such 

as traditional libraries and documentation centres. Most 

of the informat i on systems perform bibliographic 

numeric/statistical and referr a l activities, irrespective 

of whether computers are u sed o r not. Out of the six 

institutions , that provided bibliographic service s , for 

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

Counc il and Geological Survey) reported that they us ed 

computers for this activity. 

It should be noted that on-s ite examinati on of the 

systems re vealed t hat the computer-based bibli ographic 

activities are n ot full-fledged. Most o f them are in t he 

process o f still creating bibliographic databases in 

prototype f o rm and may take time before the use of 

computer in information processing gains gro und in these 

institutions. 
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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 Mi cro CDS/ISIS and dBASE IV. 

It is important to note that, version 3.0 released 

late 199 2 by UNESCO for public use has a multiuser 

capacity in Local Area Network (LAN) environment. 

CDS/ISIS has a data import/export facility in ISO 2709 

format and programmes available for converting record 

forms of dBASE IV to ISO 2709 . Programs are also 

available to convert structured text in ASCII format to 

ISO 2709 format. These features make i t possible to 

exchange data bases of different packages and formats 

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

environment. 

Past experiences , for example, indi cate that 

participants in information networks such as PADIS, 

DEVINSA , IDIN, DIVINER, SEAFIS etc . , are using the same 

softwa re 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 t h e m f o r on-line searches on 

CD-ROM databases. 

5.8 . 6 Networking 

In the five o f the instituti ons surveyed, all the 

computers are stand alones except ZESCO that has 

attempted a network link to t he Ndola office information 

s yst e m from its main frame VAX 8250 ma c hines. Apart from 

the Department of Energy, most institutions e xpressed 

willingness to the concept o f networking. Most o f them, 

however , had only a vague idea when asked to give r easons 

why they wan ted to network. 

5.8.7 Computer related Problems 

All the institutions reported problems re lated to 

unstable electr i c ity , p oor main tenan ce a nd lack o f a wide 

range o f software packages. 

On personnel problems , five ex c ept ZESCO c ited 

s hortage o f manpower and inadequate computer traini ng f o r 

the staff . 
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5.8 . 8 Effectiveness of using Computers 

The appreciation of computer technology for 

effective inf ormation handling, processing and 

utili s ati on wa s reported as high. All the six 

institutions felt that computer applications could 

improve storage and retrieval, provide better information 

services, improve working morale and consequently the 

overall productivi t y of the instituti o n. 

5 . 9 INFERENCES FROM THE SURVEY OF INSTITUTIONS 

The f ollowing are the conclusions drawn fr om th e 

su rvey o f t he information systems in the selected six 

institutions : 

- Bibliographic activities are predominant in the 

information systems surveyed. Alth o ugh, in some 

instituti ons c omputer technology is used in the se 

services, its applicati on has not gained much gro und . 

- The survey reveals gaps , la ck o f co-ordination and 

co llabora tion and d ef iciencies in info rmat ion f low 

between the research institution and the p l anning unit. 

Rese a rchers interviewed felt that their research 

findings were not often included in the overall 
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5 . 10 ZAMBIA NATIONAL INFORMATI ON POLICY VIS-A-VIS 

INFORMAT ION SUPPORT TO THE ENERGY SECTOR 

The Zambia national information policy draft 

proposal was an initiation of UNESCO in 1987 t o try and 

come up with policy guidelines for the development of a 

co-ordinated information infrastructure in Zambia. Todate 

the p oli c y i s still in draf t form and its reviva l looks 

di m. It is , however , important to recogn ise and 

appreciate the views expressed in the draft with regard 

to development on information support system(s) in t h e 

energy sector in general and that the e n ergy plann i ng 

should be considered an integral part of the t o tal 

national 

Zambia. 

informati on infrastruc ture devel opment in 

The draft proposal highlights the lack of co-

ordination and co nf i r ms th e nat u re o f rudime nt a ry 

developments o f i nformation to support various socio-

economic development in the country . 

"Economic sectors such 

a gricu lt ure , fina n c i al , 

It states: 

as 

mi ning, 

industry , 

energy, 

manufa c turing , etc. , have been emphasized in 

Zambia's previous national development 

p l ans . . . but every li ttle has been done to 
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institutionalise the use of printed, non-print 

a nd elect ronically transmitted information in 

o rder 

growth . 

to sustain ... national 

(Zambia National 

economic 

Information 

Policy : a draft proposal , August , 1987). 

interesting c haracteris tic of the draft 

proposal is the recognition of priority sectors of the 

national economy and their information requirements (See 

Figure 4 ) . Parti cularly f o r the energy sector , the 

policy proposal rec ognises the need for strengthening and 

maintenance of the existing information support and 

stresses the application of inf ormation technology 

(especially computer technology) in the processing, 

manageme n t and d isseminati o n of informat io n in the energy 

sector. It also identifies energy as an area critical to 

socio-economic development and that information support 

in the energy sector must focus on : 

"Information for research and development, 

e nergy utilisation and conservation, rural 

energy supply , environmental pollution , 

appr opriate technol ogy ; and on energy plann i ng, 

management and marketing." (Zambia National 

Information Policy: a draft proposal, August, 

1987) . 
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Al though the draft proposal does not elaborate 

f urther , one notes that initiation of an information 

suppor t system for energy planning is considered an 

integral component of t he total national information 

system framework. Si n ce the need for such an information 

support system is recognised, but no framework for its 

development ha s been put in place, the de tailed study 

presented here could be an important step towards 

achieving the views expressed in the draft proposal . The 

succeeding c hapters, therefore, present proposal s and 

recommendations for the development of such an 

information support system . 
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Although the draft proposal does not elaborate 

further , one notes that initiation of an inf ormati o n 

support system for energy planning is considered an 

integral component of t he total national information 

system framework. Since the need for such an inf o rmation 

support system is rec ogni sed, but no framewor k for its 

development has been put in place, the detailed study 

presented here could be an important step towards 

achieving the views expressed in the draft proposal . The 

succeeding c hapter s, therefore , present proposals and 

recommendations for the development o f such an 

information support system. 
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Figure 4: Energy Information Systems in the National 
Information Policy Framework 
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Source: Adapted fr om 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 situation presented in c hap ter 5 exempl if ies the 

inadequacy of the information s upport for the sectoral 

energy planning functions in Zambia. This calls f or the 

redesign and modificati o n of the informa t i on support 

system for it to be strengthened s o as to meet the 

requirements o f the energy planners and decision ma kers. 

Such modifications must, however, take into account that 

the new inf o rmati on services and products must complement 

the existing information infrastruc tu re at the Energy 

Planning Unit. 

It was earlier observed that in responding to 

planning functions, there is n eed f or critical selection 

of informati on since the auth ority 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 must also respond t o this 

challenge if the users have to appreciate its role in the 

execution of their various tasks. Admittedly, this can be 

realised through the application of Information 

Technolog y (IT) , more especially computer technology in 

information processing, management and dissemination. 

The information support system proposed in this 

study considers this as a critical factor. The design of 

various databases will help to overcome the inadequacies 

in the present system and enable the provision of 

reliable and comprehensive information support to the 

energy planners and decision makers. The following 

databases are proposed in the light of the above:-

1. Object-oriented or mission-oriented 

2. Referral databases 

- Bibliographic 

- Institutional profiles 

- Expert pro files 

- Project profiles 

- Information systems profiles 
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The importance of these databases to the energy 

planning process is discussed in the following sections. 

For i llustrative purposes , three referral databases i .e 

profiles of institutions, experts and information 

systems , and object-or iented databases are designed using 

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

6 . 1.2 The Database Approach 

It will be helpful to discuss the database approach 

prior to the actual description of the databases proposed 

in this stud y. 

Data consists of conventi onal symbols that 

represent , describe or rec o rd real world objects ; but 

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

a name may be used to ident ify a person. Data symbols can 

never be a complete representati on o f reality; they 

describe objects and events and their characteristics 

incompletel y. Decisions about what to extract from 

reality and how to represent it using symbols should , 

therefore, reflect the needs and the views of the users 

of the system . 
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Data i t ems are n o t s t or e d as individual i t ems ; t h e y 

are categorised and r elated to oth e r data items already 

stored . The collection of all the relevant data about a 

single person , for example, constitutes a record and one 

data type (e . g. sex) in a record co n stitutes a field or 

data ite m. When two or more related records are put 

together , usually in the form of a table, it makes up a 

file. The col lect i on o f al l re lated files c ons t itu t e a 

da t a ba s e. In a more descriptive se n se , a d a tabase is a 

mechanised , formally defined, centrally controlled 

collect i on of data (Olson and Davis 1985 , 502). 

The database approach is made operational by a data 

base management system (DBMS), a software sysoern which 

perf o rms the fun ctions o f defi ning , c reating , revi s ing 

and controlling. It provides facilities for retrieving 

data , generat ing reports , revising data defi n it i ons , 

updating data , and building appl i cation s. 

Th e database 

interaction between 

mana geme n t system 

the database and 

con tro I s the 

t h e appl i cation 

programs prepared by programmers ; a nd between t he 

database and non-pr ogramming or adhoc users. Access ing or 

updating items in the database is only do ne through the 

database management system. 
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Th ere are t h ree cl a sses o f u sers wh o intera ct with 

t h e database manageme n t systems and there are languages 

a nd instruction proc edures appr opri ate for each o f them. 

Their descript i o n is gi v e n be l o w. 

1. Th e n on-programming user d o e s n ot write p r ogr am s in 

order to use t h e database. Usually it i s an a nalyst o r 

the end u s ers with special trai ni ng. Such a user programs 

adhoc queries and reports using a database query 

langu age . 

2. The programming user is usually an applications 

programmer who does the analysis and programming 

applicati ons . Such a user u ses special interface 

instructions t o programm applicati ons t o access the 

database through the data manageme n t system. The 

instructions call the DBMS to request data , perform 

updates et c . The programming user can also use the 

database quer y language for special assignment . 

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

instruct i o n s and f acilities o f the data man agement system 

i.e a data definition language or DDL to define , create 

a nd redefine and restructure the database a nd i mp lemen t 

integrity control s . Figure 5 gives an illustrat i on. 
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Figure 6, CONCEPTUAL MODEL OF DATABASE MANAGEMENT BYSTEM 
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As many different end users and a variety of 

application programs can access the database , it is 

desirable to have an organisational function to exercise 

control over 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 shareability, availability, evolvability 

and integrity . Everest (1984) identified the following 

objectives (Table IX). 

Table IX : Objectives of Database Approach 

Database objective 

Availability 

Shareability 

Evolvability 

Description 

Data should be available 
for use by applications 
both current and future 
and by queries 

Data items prepared by one 
applicati o n should be 
available to all 
applications or queries. 
No data items should be 
exclusively "owned" by an 
application 

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 
the ir views of data and i ts 
struc ture without regard to 
the actual physical storage 
of d ata 

The database should 
establish a unif orm high 
level of accuracy and 
consistency, validation 
ru le s bei ng applied by the 
DBMS. 

"=-===-..::=-==="==::-=.:;c..:.-=~--===-..::==-=.=~;~=~==":::-~=::=;::::.:~-==c"":==::::","-:::==:.-~= 

The objectives listed above underlie the advantages 

of adopting the database approach over the traditional 

file organisation in informati on storage and retrieval in 

that , space, maintenance and access time are opt imis ed. 

6.1.4 The Data Dictionary 

A da ta d icti onary is a repository of information 

about data. In some database systems, the stored 

definition o f data (called schema s) provides all 

necessary data dictionary information; in others , the 

data dictionary is maintained supplementally . 

Although , i t is possible in a very small database to 

prepare a manual dictionary, the term normal l y refers to 
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a dictionary main tai ned by a spec i a l data dictionary 

software (Davis and Olson , 1985). 

The informati o n in a data di ctionary is about both 

types of data and u ses o f dat a. A complete data 

dictionary mainta i n s informat i o n about data elements 

(Davis , 1983) : 

General 

Na me 

Aliases or synonyms 

Descript i o n 

Format 

Data type 

Length 

Usage Characterist i cs 

Range of va lues 

Frequency of use 

Input and Output 

Cond iti onal values 

Control Information 

So urce 

Data origi n 
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Users 

Programs in which used 

Change authorization 

Access authorization 

Group Information 

Parent structure 

Subsidiary structure 

Repet itive structure 

Physical locat i o n 

Record 

File 

Databa se 

For documentati o n of data elements for a system , a 

si mulated data dictionary is used as illustration in this 

study . The information recorded for each data element is 

name, description, aliases, format, securi ty and 

location. The description is used to maintain information 

abou t the meaning of data elements in the system. Some 

data may have more than one name and all the synonym 

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

hand, indicates the data type whe t h e r it is numeric or 

alphanumeric and also records its maximum length. For 

example, "9" is u sed for numeric and "X" for alphanumeri c 

data type. To protect data from 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 o r database in the system so that duplicate 

data are not maintained. figure 6 shows a simulated data 

dictionary. 

figure 6 : Simulated Data Dictionary 

"==:=.""::.""'";:;=;=;:;;;.;:::~"::":::==-==-...::.-=::-c:::::::=~"::~==_":~========~-'::==:;';C="'::=-_""~"~::"'=:";';~--=--

Name: 

Descripti on: 

Aliases : 

f ormat: 

Security : 

Location: 

In the proposed design in the following sections, a 

detailed data dictionary is not given but an illustration 

is given below. 
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Figure 7 : Data Dictionary for ENECO database 

Name: Coal Consumption 

Des cription: Type of energy as con sumed by sectors 
of economy and social groups in t he 
country 

Aliases: Energy consumption, Energy demand, Energy 
distribution 

Format : "X" (Alphanumeric) 

Security: Information Spec ialist 

Location: ENECO Database 

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

6.1.5 Data Models 

An important step in the database design is to 

construct data models that re pre s ent the logical 

structure of the data ba se to be created. It is usually 

necessary to under stand the structure of the data items 

as they relate to the organisation 's activities and data 

users. A data model is a n abstract representati o n o f dat a 

one wishes t o co llect or has collected . The model c an use 

a variety of representations . Examples include graphs , 

mathematical formulas , and tables. The objective is to 

represent the essential element o f the data without 

detail (Olson and Davis 1985,97). 

-149-



\ 

There are three ma j or classes o f data model­

conceptual data models , logical data models and phy sica l 

da ta models . These classes reflect the fact that 

efficient physical storage and retrieval o f data must be 

de signed around physical c haracteristics of storage media 

and devices ; but users of data should be able to 

describe, think about, and use data without being 

concerned about its physical storage. 

The user-oriented ways of describing and 

understanding data are called c onceptual and logical data 

models or users views; and the models that describe 

physical storage of data are physical data models o r 

physical v iews. These data models indicate a n ideal 

separation of how data is used and from how data is 

sto red and accessed (Olson and Davis 1985 , 97). 

Ideally changes in storage te c hnolog y should be 

possible without affecting applications using data; 

changes in the logical data model should als o be allowed 

without affecting physical storage . This separati o n is 

called data independence. 

The logical data model helps users , analysts and 

designers to specif y data requirements and relationships 

among data items. The logical mode l is also conceptual in 
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that it "mirror s" the way users of data des cr ibe reality. 

The users and analyst is responsible for defining logical 

data requirements ; the deve l oper of the database system 

is responsible for defining the physical sto rage of data 

in suc h a way that the l ogical requirements c an be met. 

The d esign o f dat abases , therefore takes t he foll owing 

o rder o r steps : 

Conceptual model; 

- Logical model; and 

- Physical model. 

Our major concern in the study is the building of 

the conceptual and log ical models. The physical model 

will be implemen ted by the DBMS package used. 

An i l lustration is given in Figure 8. 
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FIGURE 8, BTEPB IN DATABASE DEBIGN 
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A description of the three phases is given in Table X. 

Table X: The Three Phases o f Databas e Design. 

Phase 

Requirement determination 

con ceptual(logical) 

Physical design 

~.::..-==--==~=:.:.:: 

Description 
----:::~=--=c:::=---=====::::..._="=== 

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

Integration of the 
design and application 
views into an overall 
conceptual view that 
resolves view 
conflicts. There are 
two parts to this 
phase: an 
unconstrained or 
natural conceptual 
design and a 
constra ined design 
f or a particular 
DBMS 

Translating the 
conceptual design 
into physical storage 
structure 

There are three different types of data models . The 

three main ones widely used are hierarchical, network and 

relational models. Most commerciall y available DBMS are 

designed based on these models. In the design of the 

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

following sections . 

It is, h owever, appropriate to clarify three major 

concepts that would appear frequently in our discussi ons: 

Entity; 

Attribute, and 

Relationship 

6.1. 5.1 Entities 

Entities are a set of objects t hat share one o r more 

attribu tes in common amongst themselves and about whi c h 

an organisation or individual may be interested in 

col lecting descriptive data for use . The descriptive data 

about the entity is termed as attributive data. In our 

study, f o r e xample the energy planning unit may collect 

descriptive data about the energy ent i ty o n such aspects 

as energy consumpti on, energy demand, energy end-uses 

etc. A group o f similar entiti es f orm an entity set. For 

example, all energy sources form an entity set. 

Si milar ly , all towns , all ho u ses , all per son s et c . are 

ent i ty sets . A database design requires identifi cation 

o f all the o rgani sat i ons ' e n tities, since i t enables o ne 

to incorpo rat e all desirable data in a database . Besides, 
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it is easier to ide ntify relationships between entities 

rather between data. Consequently, in the database 

approa c h 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 

characteri se an entity. The values of the attributes 

de sc ribe a particular entity. A value is the specific 

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 d omain 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, d omains are a set of numbers (e.g the domain f or 

age) or str ing of characters or a combination. 

There is also a distinction between the entity type 

and entity set . An entity type refers to the aggregation 

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

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

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

entity type for the e ntity set person may be population 

(name, sex , age, ethnicity, rel igi on , birth place). 

6.1.5 . 3 Relationships 

When the data model is des igned , relations must be 

identified betwee n e n t i t y types . A relationship is a 

"logical conne c ti on o r dependency between occurrence s of 

o ne entity type and the occurrence s o f a n other" (Downe , 

1989). There are three types of relationships , among 

entities. Thes e ar e r e cord ed during the conceptual data 

mode ll ing and t hey al so af fe ct physical database design. 

They inc l ude : 

one-to-one 

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

- many-to-many relati onships. 

One-to-on e relationship gives ris e to a fl at file . 

Th e occurren ces o f o ne en t ity causes the occurrence of 

the other. The relati on ship be twee n enti ty ty pe person 

and birth place exemplifies this relation. A person can 

only have one birth place. 
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In a one-to-many relations hip, the occurrence of one 

entity i n the entity type ca u ses the occurr e n c e of zero , 

o ne o r many entities i n the other . For instance, the 

rela tionship 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 the 

occurrence of zero, one or many e nti ties 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 

type. The relationship takes the form of many to many . 

For e xample, a book may be used by n one , by one or by 

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

book or ma y use many books. 

6.1. 6 Hierarchical Model 

A hierarchi cal model empl oys h ierarchi cal or tree 

struc ture to represent the relationships among entities . 

A record may have multiple records subordinate to it , 

which in turn may h a ve mu ltiple records subordinate to 

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

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

single record of another type higher in the hierarchy . 

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

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

simple schemat ic of a hierarchical tree structure. 
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Figure 9 . 
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Many natural r e lat ionship among enti t ies c an be 

represented adequate l y i n a hierarchical s t ru c ture and 

processing efficiency is often h igh. However, there are 

some major disadvantages with the hierarchical structure: 

Inser tion : In the abo ve illustrati on, a student cannot be 

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

then it is added to every course for which it is 

assigned . 

De l etion : If a student dr o ps a course say in section 1; 

this can be handled by searching all subordinates to the 
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course record for t he occurrence o f 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 h is course the e n tire 

database must be searched f or every occurrence of the 

cours e to be upda ted , t hus a hierarchical model maintains 

redundant data due to update inconsistencies. 

6 . 1 . 7 Network Data Model 

Some of the problems cited in the hierarch i cal model 

can be avoided in a network model. A hierarchical 

structure has one superior record for one o r more 

subord inates, whi le a network structure allows a given 

e ntity to have any number of superiors as well as 

subordinates. A common approach is multiple p o inters, 

usually with a link node record representing the 

connection betwe en the t wo entities as shown in Figure 

10 . 
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Figure 10: Simple schematic view of a Network model. 
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Advantages o f the network model ove r the hi era r chical 

model include: 

Insertion: In the example cited , 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 d r ops a course , a simple 

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 without introducing update inconsistencies 

since the informati o n about his course is located in one 

place. 
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Although many problems inherent in a hierarchical 

structure do not exist with 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 and network models. It was first 

developed by Edgar F . Codd of IBM in 1970. 

A relational structure 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). Relati onal data structures are based 

on a formal theory of relational algebra whi c h uses very 

specific terms to refer to other concepts underlying the 

st ructure. Details of the relati onal system is bey o nd the 

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

11. 
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Figure 11 

Table 1: COURSE-SECTION 
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Course no . 
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Table 2 

STUDENT 

Student ID 1 Name Major 
-------- --t-I--
001/92 
002/92 
003/92 

Trywell 
Dick 
James 

Info.Scien c e 
Lib . Sc ience 
Comp . Sc i e n ce 

There are two sets of relations. The COURS E-SECTION table 

contains value of attributes pertaining only t o courses 

and section: Teacher, Roo m. The first two co l umns 

(attributes), COURSE NUMBER and SECT I ON, uniquel y 

ident ify each row in the table; t h ey can , therefore, be 

thought of as the key for this relat i on. The STUDENT 

r elation (Table 2) has as its key the fir st column , 

STUDENT ID# , whi c h is also unique to each r ow. The 

attributes i n Tabl e 2 refer only t o student s . 
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In processing tables there three fundamental operati ons: 

Projection: Select spec i fied co lumns fro m a table to 

c reate a new table. 

Selection: Create a new table by selecting rows that 

sat isfy given conditions . 

Join: Create a new table fr om t he rows in two tables that 

have a ttr ibut es satisfying a condition. 

Advantages o f relati onal model over the other models: 

(a) the relati onal d atabase does n ot require t o establi sh 

paths between entit y sets. Relat i onships between e n t i ty 

types are established by replicating attributes in 

different relations. In a relational database, 

relati onshi p is established a t the time o f retrieval. As 

a result, a new r elati on sh ip can be established without 

the need to r eor ganise the data base . On t he contrary, in 

a hierarchical and a ne t work d atabase, new rela t ionships 

require re organisati on o f the database, hence are n ot 

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

database , the relational databa se requires less space for 

the same data stored in the hierarchical or network 

database. In the latter 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 

such as the relation are provable. 

(d) Techniques, such as , normalisati o n used in the 

relational database model are the same for the design of 

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 database s (OODBs) 

6 . 2. 1 .1 Genera l Considerations 

It has been argued in this thesis that the energy 

planning process needs the cr iti ca l select i on o f 

informat i on if the requirements of this dynamic process 

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

target u sers are mainly energy planners and dec isi on 

mak e rs. In o rder to strengthen the information s ystem at 

the energy planning unit, it is also important to 

consider the activit y of information analysis and 

consolidation (IA+C) in the redesign of information 

systems by way of developing object-or ien ted databases 

(OODBs) . 

The design of these databases is based on the view 

that in planning and decision making, value/qual ity of 

informat i on in relati on 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-documenta ry, includ ing people i.e experts, 
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consultants, should be analyzed , consolidated and 

repackaged to respond t o users needs (See Figure 12). 

The rationale behi nd objec t-oriented databases is 

tha t they arise out of IA+C and t hus provi de all types of 

value-added information produc ts and se r vices. An 

informa t i o n serv i c e provid ing repackaged text in the 

energy planning proces s c an be a time saver; a selective 

and systematic sorter of use f ul information; a means f o r 

mo re extensive information transmission and del i very; a 

translat i on tool ; an oppor tunity for pra ct i ca l 

appl i ca t i on o f research resul ts ; and a mean s f o r the 

delivery of relevant informati o n (Neelameghan , 1992). 

-1 66-

'l! 



· 

consumption will be differe nt from those for energy 

demand database . 

Sources of information for input to most of the 

fields in the bibliographic record is mainly the document 

to be c ata logued . On the other hand, for a record in a 

n o n - bibliographic OODB , the input data may be obtai ned 

from different sources including remarks from 

individuals, even f o r a single field, and the da ta may 

already be in an analyzed, evaluated, and organ ised f orm. 

OODBs attempt to give information/ data themselves 

rather than just reference to other sources unlike the 

bibliographic and referral databases. Th e output from 

bibliographic databases follow a standardised format 

(e .g. AACR2 format). In specialized OODB , end-users may 

be provided with different types o f output f ormat s on the 

basis on their specific needs. 

The information provided by specialised OODBs is 

mostly o f l ocal interest and use (e. g a dat a base o n 

energy consumpti on by sector) and may not be sourced in 

abstracting services at national and international 

levels. Such OODBs are us ually h ome grown at 

institutional or specialised geographical level 

(Neelameghan, 1992) 
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Figure 13 illustrates the application of analytico­

synthetic facet approach in the design of OODBs. 
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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 of activities and multiple audiences 

as indicated in Chapters 4 and 5. The type of data and 

information must be selected , analyzed, consolidated and 

repackaged for effective and convenient use by the 

dif f erent user groups concerned. As earlier noted, this 

calls for the close interaction and collaboration between 

the information system designer (information specialist­

IS) and the users of the information system i.e . energy 

planners (EP) and decisio n makers . 

Neelameghan (1992) observed the same when he 

identified the points on which s u c h interaction will be 

helpful. They include among others : 

- determining the data and subject content of the 

database (EP and IS); 

determining the content of the records in the files (EP 

and IS); 

- identification of data/information source collection 

and provision of i nput data (EP and IS); 

- data rating (EP-see also section 6.2.1 . 7 for parameters 

which can be used for data rating); 

- designing display and output formats (IS); 
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- designing of the information storage, organisation, 

indexing , retrieval and dissemination components o f the 

system (EP and IS); 

- information analysis, consol idati on and repackaging (EP 

and IS ) ; 

input preparations and operations and services (EP and 

IS ) ; 

- on-line use of the system (EP and IS as intermediary 

when neccesary); 

- feed back , updating and modifying the system (EP and 

IS) . 

The interviews and on-site observations (Chapter 5) 

enabled a close interaction with the energy planners at 

the energy planning unit in Zambia. The systems analysis 

und ertaken a ls o he l ped in input specifications , rating of 

data in terms of quality of information and determine the 

specifications for the output formats desired. 

It is important to 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 

obtained from the survey) for 

pro cess. As earlier observed, 

the 

this 

energy 

is based 

planning 

on the 

principle of building a conceptual and logical model as 

s e parated fr om the physi cal model taken care of by the 

DBMS. 
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6.2.1 . 3 Conceptual Framework for Data Structuring 

It is helpful to draw a reference framework f o r data 

structuring. In order to determine the data elements in 

each of the OODBs propo sed in this study, a mode l or 

reference framework according to the energy planning 

programme explained in Chapter 4 was conceptual ly 

analyzed into phases, subtasks and activities and the 

data needed identified for each o f them. Chapter 5 gives 

details of the areas the energy planners and decision 

makers were interested in and the type of data to be 

collected . Such analysis was helpful in selecting, 

extracting pert inent and prec i se informa t i o n and data 

fr om various sources, and repackaging into appropriate 

bodies of knowledge for convenient use by the different 

users at different stages in the e nergy planning process. 

Building such a model for nati on's energy resource 

planning in Zamb ia shou ld indicate the available sour ces 

of energy, the port ions imported, how the energ y is 

transported, converted, distributed and utilised 

including exports etc . 

Detailed information and data o n each of the facto rs 

menti o ned in Chapter 5 (us ers requirement analys is 

section 5 . 6 . 2 ) were c ategorised. Accordingly , the 

information and data types identified were categorised by 
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geographical area (e.g state, province , district etc) or 

classified b y end-use (e.g . industry, agriculture , etc.) 

or by the stage in the energy planning process ( e. g 

ene rgy generation, transport , conver s i o n etc.) in o rder 

to specify the boundaries and come up with relevant 

attri bute s and dat a elements to be included i n the 

database. 

Another categorization u sed for the data and 

information i dentified was by current situati on , 

forecast , policy is s ues , operat i onal experience , and 

impact evaluati on within the purv iew o f the energy 

planning programme. An illustration of the r eference 

fra mework adopted i n the form of a relational table is 

given in Figure 14 . 
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figure 14: Relational t able f or data struc turing 
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M __ . _ •• .:........ . .... 

A bo x fo rmed by a c r o ss sec ti o n from the relati ona l 

table o f an issue o r fa c t o r and an aspect represents a 

spec i f i c a r e a of intere st o f the energy pl a nn e rs and 

de c is i o n ma ke rs. Fo r example: 
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* Box A: Current status o n e nd u se s of energy 

* Box B: Forecast on e n erg y demand 

* Box C : Polic y issues on energy research and development 

* Box D: Poli c y issues on enviromental aspects 

* Box E: Impact o f energy pricing 

For illustrative purposes , three prototype OODBs are 

designed using Micro CDS\ISIS DBMS package version 3 . 0. 

The Fi e ld Definit ion Table (FDT) wa s created from the 

above a na ly t ica l framework whi c h helped in dete rmining 

t he fields and the subfie lds 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 s pat ial d ivisi on s as descriptors (the FDT and t h e 

display format and sample outputs are g i ven in the 

appendix). The three protot ype databases designed in this 

study are: 

- ENECO; 

- ZENE a nd 

- SECTO . 

ENECO database is meant to allow energy planners 

hav e trend reports on the consumpt i on patterns of the 

various categories of energy mainly ut il ised in Zambia 

such as coal , petroleum, electri cit y, non-conventional 

energy sources including woodfuel s. 
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ZENE mainly focuses on the new forms of energy in 

Zambia and draws experiences from developing countries 

as we ll . It als o f ocus es on some trends in energy 

policies, current situation , f o recasts, experiences 

including impacts o f renewable e nerg y sources indicating 

market trends, technological developments and other 

projections. 

SECTO is a prototype database whose output is in 

tabular form and shows the consumption patterns of the 

different types of energy as consumed by various sectors 

in the national economy in Zambia over stipulated periods 

of time. 

6.2.1.4 Logical Design 

Design of the proposed OOPSs is l ogically 

illustrated by use of a data fl ow diagram (figure 15 ) . 
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Figure 16: DATAFLOW DIAGRAM FOR ENERGY OODBS 
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6.2.1.5 Input Specifications 

Sourc es of data of the OODBs designed are mainly the 

insti tut!onal , human (e xperts) and documentary sources o f 

information on energy in the Energy Planning Unit and 

institutions relat ed to it 1n the energ y sector and 

out side the sector. 

Among documentary sources identified and used 

include: 

- The Energy Statistics Bulle ti n (1974-1990) 

- Indeni Petroleum Refinery Reports 

- British Petroleum (Z) Ltd Sales Office (Lusaka) Reports 

- ZESCO Reports 

- Meteorological Department Reports 

- Central Statistics Off ice (Lusaka) bulletins 

- NCSR Reports 

- Maamba Collieries Reports 

- ZIMOIL Report s 

- World Directory of Energy for Africa, Asia and Pacific 

etc. 

6.2.1.6 Output Formats 

Various hard copy (printed f ormats) and on-li ne 

outputs may be produced as shown in t h e samples in the 
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appendix . In the relational table used for illustration 

in Figure 14, each of the domain marked by letters 

A,B,C,D or E and which indicate the areas o f interest of 

energ y planners and deci s i o n mak ers can be used for 

provision of information services such as SDI whi c h are 

not presently offered at the Energy Planning Unit as the 

surve y revealed . 

6.2.1.7 Database Maintenance: Quality Assurance 

Considerations 

The survey undertaken revealed the lack of quality 

assurance pointed out i n Chapter 5. It is proposed, 

therefore, that quality assurance be c onsidered for 

maintenance of the OODBs vis-a-vis quality of data. 

Indiscriminate collection and accumulation of data 

and inf o rmation can be wasteful in the long run. 

Uptodateness, 

availability 

reliability, 

of information 

relevance and timely 

are thus important 

considerations. Even if t h e best data are not always 

available, it is necessary to be aware of the attributes 

o f data being inpu t in the system and t o u se practical 

methods of filtering out useless data from time to time. 

Such filtering can be done by assigning relevant 

parameters for data rating. This is not a one-time 
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exercise, s a y at the time o f select ing data for input 

o n ly. User needs change; dat a usefulness too changes. 

Hence , there should be a planned updati ng process so as 

to maintain the database as a whole at optimal level o f 

useful n ess. 

The foll owing are some e xamples of the type o f 

parameters which can be used in data rating : 

1. Type of data or inf ormat i o n co llect ed (whe t her it is 

for re sea rch , planning , administrative purpo s e, etc.) 

2. Range of the u sers' in t erests (whethe r limited t o t he 

o riginating unit, useful to othe r units o r related 

fie lds etc.) 

3. Time-frame of use or usefulness (Wheather it is 

immediate , near f uture e.g. 1 to 5 year s , dis tant 

future e.g . 6 to 20 , or may not be prdictable. 

4. Approximate peri od icity of u se of the system (per day , 

week, months , quarterly , r a rely or irregularly) 

5. End u se (e.g. decision making , f orecasting, 

re source allocation, reporting/disemination, SDI , query ­

answering, etc.) 
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6. Exhaustiveness of information (items and the peri od), 

such as, the necessary coverage, minimum coverage f 

etc. 

7 . Coverage o f inf ormat ion (e.g.current, past data etc.) 

8. Period of validity of data (whether the information 

valid until next notification, limited in validity, 

etc . ) 

9. Accuracy of the information (whether the information 

is precise, ac c urate within limits, etc.) 

10 . Security (whether the information is strictly 

confidential, accessible to some persons only , open 

for general use etc.) 

11. Barriers (whether there are any barriers o r 

restrictions to information access etc.) 

12. Mode of disemination (such as SD1, on request, 

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 s pel t out . 

6.2.2 .1 Bibliographi c Database 

Such a database is developed with 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 a nd 

more importantly information exchange . The items recorded 

are bibli ographic descripti ons of documentary sources of 

inf o rmation; the descriptive elements such as, name o f 

the author, title of the named document etc. , conforming 

to the prescripti ons o f widely accepted cataloging codes 

e . g. AACR2, ISBD etc. 

Our emphasis is on the information resources on 

energy. Since the existing information system does not 

have backup servi ces such as a documentati o n centre or 

library service, a bibliographi c database would refer the 

energy planners and decision makers to documentary 

sources existing in other informati o n systems in the 

country . National union catalogues of serials (especially 
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has relied on external experts in the execution and 

management of most energy projects. The referral database 

o f experts will facilitate more productive use of the 

national expertise and consequently alleviate the 

de pendency on foreign expertise to s ome extent. The 

d atabase will indicate the number of experts available in 

different subject fie lds related to energy, their areas 

of interest or specialisation and the institutions they 

are attached . This would help them make gainful and 

optimal decisions regarding which experts to utilise on 

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 

decision 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 n eeds. Such a p r ofile 

would, t h erefore, help change this s ituation. 

Furthermore , since ongoing pro je c ts would be known, 

duplicati on and wastage of sca r ce resources will be 

minimised and then such resources would be targeted to 

other priority areas in the national economy. The 

database wi l l also indicate who is working o n what 

projects and the alloca tion o f resources . 

6 . 2.2.4 Profiles of Institutions 

To e nhance the information support system for energy 

planni ng in Zambia , a database of profiles o f 

institutions will be useful. Energy planners and decision 

maker may want t o know which institutions are invo lved in 

which type of energy . In Zambia , as mentioned Chapter 2 , 

various inst ituti on s are assigned fr om time t o time, t h e 

responsibility of harnessing, distribution , researching, 

expanding and developing different types of energy 

sources . For planning purposes, the statistics on the 

management, distribution and use of these e nergy sources 

from these institutions is important and helpful in 

developi ng fore casts and models in the energy flow 

patterns . This will in turn aid in the allocation o f 

r esources to priority areas in the energy sector in terms 

of production , import and export differentials etc of 
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these energy sources in the country. In t hi s regard, 

prof il es of institutions will show which of these 

institutions are and help the energy planners and 

decision makers ~e t t he informat ion desired from time to 

time. 

6.2.2.5 Profiles of Information Systems 

It has also been indi cated that the inf ormat i on 

system at the energy planning uni t depends on secondary 

data from the inst ituti ons in the energy sector and those 

related to it. Information systems in these ins ti tut i on s 

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 de c isi on 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 in tegrated database 

developed usi ng UNESCO ' s Micro CDS/ISIS and Pascal 

interfaces (1990), Essentially, integrati on enables the 

provisi on of a wider range o f information to users and a 

more efficient use of computer resources. 

The ABNCD+ system has three main databases: 

1. ABNCD consisting of bibliographic records, profile of 

institutions, information systems , projects and experts. 

The type o f the documents included in the bibliographic 

records of ABNCD include: 

- Mon ographs and collections:books, reports , thesis, 

conference proceedings etc. 

Part of monograph (analytic / monograph ) 

- Serial (whole) 

- Part of serial (ana lyt ic/serial e.g article in the 

periodical publications) 

- Non-book materials such as audio-visual and video 

cassettes , microforms etc can be catalogued . 

2 . THES, a thesaurus ( e.g Ma c r othesaurus 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 th ree prototype 

databases are designed (i. e profiles of institutions, 

information systems and experts). The field definition 

table (fDT) 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 we ll and 

is protected from misuse, the following organisational 

and procedural control and security should be put in 

place. 

6. 3 .3.1 Administratiye Controls 

There is need for qualified personnel for the da ta 

base management and o verall supervision o f the syste~. 

These controls include contingent plans f o r use in the 

event of a system failure or damage including a bac~Up 

system for all the files. 
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6.3.3 . 2 In~ut Controls 

The input forms used (see appendix f o r the 

ques t ionnai re s) a re used t o capture the req uired data. 

Each data element should be r e co rded wher e i t is 

appropr i at e to ensure i nput integrit y . 

6.3.3.3 Prog ramming Control 

Verification of input d a t a is done b y the sy st e m 

which checks the corrections and completeness of t h e 

d a t a . 

6 . 3.3.4 Data Security 

On ly auth or ised personnel will be inputting data. 

Au thor iz a ti on wil l be e f fected t h rough the use o f 

passwords f or inputting and updating t h e d a ta. 

6 . 3.3.5 Qut~ut fOrmats 

Prin t e d ver si on s o f t he informa t ion produ cts and 

services and outputs via the terminal s c reen or copi e d to 

d iskettes will be gene r ated 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 to 

enhance the user-friendline ss o f Micro CD\ISIS is used to 

search the databases designed, SISA lists the databases 

and allows multiple database sea r c h concurrently , It has 

also on-line help for search language of Micro CD\ISIS 

and a search facility using a thesaurus, 

6.5 USERS-INTERFACE FACILITY 

User-system interface is an important aspect of 

information storage and retrieval , Different types of 

interface to help user s t o 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 vocabulary control is that it helps the 

users to cope with the problems of semant ic and 

conte x t ual ambiguity (e , g , homographs and false drops) 

and s yn onyms , The generic searches are also simplified 

since the thesaurus shows the user narrow and broader 

terms to t he starting search term, It also 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 which the OODSs 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 pas cal interface, suggests in the 

first screen, (1) to t he users who wishes to get an 

overview o f the major divisi on of the subjects/object 

energy as adopted in the s ystem to key in the term 

"ENERGY" in the lower or upper case. To this the system 

will respond with the display of broad categories of the 

fields into which information on energy is div ided or 

alternatively, ( 2 ) t he user may key in any term 

representing his/her interes t/need at the moment. The 

message screen is s hown below. 
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,==== = = ======ASSI S TED SEARCH F AC I Li n============;j 

A USER INTERF ACE SYSTEM FOR ENERGY PLANNING AND RELATED AREASU 

1 . Wh en you press any key a blank ~pace w 1 I I be 
d is p l ayed and you wi ll be as ked to enter a s ear ch 
term i n the rectangular bo x . Ty pe in the ter'm 
ENERGY 1n lower" o r upper c ~ se . A 1 ist o f the areas 
into WhlCh e rler"gy planning I nfor ' ind~lon tlas been 
d i v i ded wl l1 be d i so l ayed . To positiun the c urso r 
at the ueslr'eu Lenn , p r ess the <ENTER ; key as many 
t i n18S a s reuuired, e . g . "ENERGY DE MAND " and press 5 
ke y to select the t erm . Division s and con cepts ("elated 
to Energ y Demand wil l be displayed. Mov e t~le cu rsor 
to the desired t erm and press S key to select the 
term . Note t he options at t he bottom of t he screen 
for forrnulat i rlg search queries . 

2 . You may also key - in the ter"nl (0 '- a stem of it) 
rep r e sen t irlg your interest and press < ENTER ~ ~~y 
a lIst o f terms beg inning w ith t.he str-i :lg you rlave 
keyed - in will be d ls p layed _ Yo u nlay rr lov e the cu r"su r 
to t he desired term an d p r ess S key to select . 
Then p r oceed as mentioned at 1 . 

Press an y key 

" , 



Ir==------ ----=ASSISTED SE ARCH FACILITY 4 , 
II 

A USER INTERFACE SYSTE M FOR ENERGY PL ANN I NG AN D RELATED AREASD 

1. _ When you press any key a OlanK s pace wll1 be 
displ a yed and you wi ll be asked to enter a s ear ch 
term i n the rectang ul ar box . Type in the ter"m 
ENERGY In lower or upper case . A 1 i s t o f the areas 
i nto WhlC ~l 8rI8("9Y p l anning l nfar · rn ~ ~ ,on ~las been 
d i vided wI ll be d is o l ayed . To positiun the c urso r 
aL the deS l r"ed Lerm , p r"ess t he <ENTER ) key as Illany 
tinl8S as reuuired, e . g . "ENERGY DE MA ND " and press 5 
key to s elect the te rm. Divisions a nd concepts ("elated 
to Energy Dem~nd wil l be dis p layed . Mo ve the cursor 
to the desired term and pre ss S ke y t o se lect the 
t erm. Note the o pti o ns at the bot tom o f the sc r een 
fo r f or lnul a tirlg search queri e s . 

i . You may also key - in the te r"m (0 '" a stem o f it) 
represerltirlg you r interest and uress ( ENTER ~ ~e~ : 

a 1 ist o f terms be yinnl ng w ~th Ltle s t r"l ng you ~ lave 
keyed- in w i 11 be d ls p l a yed . You may mov e t he cu r'su r 
to the desi r ed t e rm a nd p r e s s S key to s e lect . 
The n proceed as me ntione d a t 1 . 

Press any key 

, , 



When the user presses any key, the system displays 

a blank screen wi th an empty box where he/she may e nt er 

the term of interest say "ENERG Y" as indicated in the 

preceding sections. Entering the term "ENERGY" in the 

empty box will display the following. 
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, 
\1 ENERGY 
• 

ENERGY 
NT ENERGY CONSUMPTION 
NT ENERGY DEMAND 
NT ENERGY ECONOMIC S 
NT ENERGY PL AN NING 
NT ENERG Y FOLI C) 
NT ENERGY RESOURCES 
NT ENERGY SOURCES 
NT ENERGY STATISTICS 
NT ENERGY SUPPLY 
RT OECO l EA 

[SpB] Next [8]ack [F]irst 
add te[R ] m(file) [C]reate 
[Q]uery sa[V]e [?]display 

[P Jage l::;'J8 lee:. II Jerm select[MJake 
te r m [A]dd re l at ion [D]elete 

Qu er"y/s aVe Searctl[ / JAdd e[XJit 

f i 1 e 



Moving the cursor further in the displayed list o f terms 

to the term "ENERGY DEMAND", for example, and selecting 

it by pressing the '5' key, will display the f o llowing. 
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If the user is interested in the related concept , 

"ENERGY CONSUMPTION" in t he list displayed, he/ s he may 

move the c urs o r to the term " ENERGY CONSUMPTION", and 

select it by pressing the '5' key whi ch will display the 

foll owing . 
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, 
ijENERGY CONSU MPTION 
~ 

ENERGY CONSUMP TI ON 
UF POWER CONSUMPTION 
8T ENER GY 
BT CONSU MP TION 
RT END-USE EFFICIENCY 
RT ENERGY BALAN CE 
RT ENERGY CONSERVATI ON 
RT ENERGY DEM AND 
RT ENERGY ECONOMICS 
RT ENERGY MIX 
RT ENERGY STATISTICS 
RT ENERGY SU BSTITUTION 
RT ENERGY UTILIZATION 
RT POWER DISTRIBUTION 

LSp8j Next. [Black [F] ir-st 
add te[R)m(file) [C]reate 
(Q)uery sa[V]e [ ?] display 

[PJage l~JereCt [T ]erm select[ MJ ake 
te rm [A]dd relation [D]elete 
Query /saVe Sea rch [ / JAdd e[X]it 

f i i e 

MFN-, 
4 ' 



Options at the bottom o f the screen enables the user 

to select the term( s) o f interest to prepare search 

expressions . Moving the cursor to the term(s) o f 

interest, press ing 'Q', then selecting all the terms 

represe n ti ng the i nf ormati on needed, and thereafter 

pressing 'X ' wi ll allow the s ys tem to get together all 

the selected terms in a search expression f or a CDS/ ISIS 

database(s). For example, the terms and/o r the operators 

can ed i ted, modified o r c hange d (i f nece ssary ) before 

making the search by pressing the ( ENTER ) key. 

The thesaurus-like search assistance contains 

terms/concepts selected fr om appropriate i nf ormation 

categories needed for the purpose of energy pla nning 

explai n ed in Chapter 5. These wer e o rganised in the f orm 

of a thesaurus wi th appl i c a ti on of t he saurus cons truc t ion 

or de vel o pment techniques . 
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Options at the bottom of the screen enables the user 

to select the term( s) of inter est to prepare search 

expressions. Moving the cursor to the term(s) of 

interest , pressing 'Q', t h en s electing all the terms 

representi ng the information 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). Fo r example, the terms and/or the operators 

can e dited, modified o r c hanged (if necessary) before 

making the search by pressing the ( ENTER > key . 

The thesaurus-like search ass i stan ce contai ns 

terms/concepts selected fr om appropriate informati on 

categorie s needed for the purpose of energy planning 

explained in Chapter 5 . The se were organi sed in the form 

of a thesaurus with application o f thesaurus construction 

or development techniques . 
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CHAPTER SEVEN 

CONCLUSIONS AND RECOMMENDATIONS 

7.1 CONCLUSIONS 

Energy planning in Zambia l ik e any planning process 

is knowledge -based and informat i on intensive and also 

varied . In order that energy planners and decision makers 

execute their various planning tasks effeciently and 

effectively, the need f or a strong informat i on support is 

crucial. The information required in such a process 

should have quality and value . It must, therefore , be 

precise , re l iable, timely and adequat e to meet the 

mul tiple audiences of t he energy planning process . An 

information support system that pro c es se s data and 

provides information tailored t o the needs o f the 

different user groups should be considered as an integral 

par t of the energy planning exerc i se. 

At pre sen t the information services in the energy 

planning unit ca nnot respond to the energy planning 

pro gramme s in Zambia as the study findings indicate . 

Since t he energy planning process is dynamic and 
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constra ined by various fact ors, such as, time, there is 

need for the provision of a wide range of service s to 

support the planni ng fun ction . 

Application o f information technology ( IT) , 

especially computer technology has been cited as one such 

important considerat ion and particularly the design o f 

various referral and object - oriented databases as a 

necessary part of informati on infrastructure . It is 

expec t ed that this would s t rengthen the information 

support f o r ene rgy planning in Zambia . It, h owever , calls 

for a redesign and re orientation of some the existing 

information systems. 

The poor perf o rmance of the existing inf ormati on 

services for energy planners and decision makers is due 

at best in part to inadequately trained information 

pro fessi onals, low level IT appreciation on the part o f 

energy planners and decision makers, low level 

application of information technology (IT), lack of co­

ordinati o n with the relevant institutions in the energy 

sector and those related to it , lac k of a coherent 

inf ormati o n po licy to direct information infras tru c tura l 

development, inadequacies in data collection and input in 

the system, inhibiting organisational practices s u c h as 

bureaucracy, etc . 
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7 . 2 RECOMMENDATI ONS 

In the light o f the above, the following 

recommendations are preferred to alleviate the prevailing 

situation : 

1. Th ere is a ne ed t o redesign the infor mati on sy s tem. A 

detailed study such as the one carried out in this thesis 

is recommended as a basis for t he modif i cation o f the 

existing inf ormat ion system if it has to be st r engthened 

and be o f value so that it ca n prov ide informa t i o n t hat 

is timely , relevant , accurate , reliable and in desired 

u s able forms. 

2. The energy planning unit mus t a ttract qua lified energ y 

planner s that have adequate experience a nd a wi de 

background i n compu te r applications if the whole energy 

planning exerci se has to be produc tive. 

3. The inf ormation specialist , mu s t ha ve fur t her training 

and more qua li fied inf ormation personne l are needed in 

order t o prov ide effect ive information services . 

4. There is a lso an urge nt need f o r close r co llabo rati o n 

between t he informati on personnel and the end u sers 

(ene rgy planners) i f a better inf ormation se r vice 
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provision has to be achieved. Energy programmes are 

complex and dynamic and therefore , user needs will chang e 

and evolve over time. A close intera c ti on between 

inf o rmation professi onals a nd end users s h ould be t he 

basis f or the provision o f a comprehensive and wide range 

of inf ormati on services . 

5 . The application of IT (especially c omputer technology) 

mu s t be stepped up. More hardware and software must be 

acquired t o alleviate the problem of low level computer 

technology in the p l anning unit . The a cquis i tion of 

computer re sources must reflect the future requirement s 

such as networking and fun ct i onal compati bility o f the 

hardware and portability of the software. 

6 . Bureaucratic tendencies in the i mpl ementation o f a 

redesigning o f the system must be c he c ked and changed in 

order f o r an alternative system p r oposed to be 

implemented at an early date on a full scale . 

7 . The nati onal inf orma t ion pol i cy must be redrafted to 

reflect the changing needs o f the informa tion world and 

to give guidance to a coherent development of an 

information infrastructure in t he country, particularly 

the e nergy sec tor. 
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8. The information system at the Energy Planning Unit 

shoul d also consi der li nking all t h e microcomputers in 

the Energy Planning Unit through a Local Area Network 

(LAN) in orde r to share th e scarce c omputer r esources. 

9. In order that the inf ormation s ystem at the Energy 

Planning Unit i s strengthened , the informat i on system in 

the identified institutions must be effective as well. 

There is, therefore, a ne ed f or co-ordination in terms o f 

dat a exchange through networking arrangement s . Since most 

informati on s peci a lists in the selected i nstituti ons 

expressed the de si re f or such a ne twork even tho ugh 

their experience o f IT appli cati ons and skills are low , 

a mutua l ly compatible manual and automated inf ormation 

exchange is proposed . 

7.2.1 Proposed ZAENET 

ZAENET is the acronym for Zambia Energy Network. The 

i nf ormation s ystems in the energy sector and those 

related to it should collect, proces s and organ is e 

information resources in a convenient a nd usable manner . 

Co-ordination of diverse contributi o ns is, theref ore, 

vital. Res ource sharing calls for the application o f 

standa rds and norms so that information 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 must be built on a decentralised basis . 

This is because centralisation of information in a 

single entity and the prevailing bureaucratic 

organisat ional 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 - o rdinate the contribution of each node in the 

netwo rk, an inf o rmati o n c oordinat ing body for the 

energy sector should be established to manage the 

network , preferably in the Energy Planning Unit . 

- Each organisati on (node ) should have autonomy to set up 

its structure and operations to satisfy its own user 

c ommunity within the framework and guidelines of the 

network . The guidelines should be prepared by a ZAENET 

Wo rk i ng Group compo sed of repre s entatives o f 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

o rdinate with regiona l alliances such as PADIS etc to 

share experiences and expertise etc. 

- It must be built o n 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. f o r example : 

* Information on electricity supply and distribution­

ZESCO 

* Inf ormati on on wind and solar energy- Meteorological 

Department 

* Information on Petroleum-ZIMOIL 

* Informati o n on Coal management and exploitation-Maamba 

Collieries etc. 
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Information services among the parti ci pating members in 

the network would include: 

- Database construction e.g . bibliogra phi c and other 

referral databases according to internationally 

stipulated norms and standards and record f ormat 

guidelines ; 

- Retrospective searches e . g on CD- ROM databases ; 

- Organising and supporting continuous training of 

information exper ts ; 

- Mounting of user sen sitisa ti on programmes and; 

Introducti on and development of standards i n 

information systems towards harmo n ization o f data 

exchange e.g adoption o f commo n s tandards . 
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Field Definitlon Table (FOT) 

? i, Tag ! 

10 Sou r ces 
15 Year 
20 ConverSions 

Name 

30 Agr- icult ure & Forestry 
J. O Industry & Commerce 
50 Mlnlng 
60 Transport 
70 Househo ld 
80 Govt. 
90 Total 
91 Notes 

Data Sa se : SECTC: 

[L en !Tyo!Rep! Del l mlters/Patte rn 

50 X R 
i 0 N 
10 X 
50 X aoc de 

100 X abcde 
100 X abc de 
100 X abcde 
100 X abcde 
100 X ab c de 
100 X abcde 
500 X 

A - Insert (after) i8 - Insert ( before) C - Chan ge line 
T - To p 

i D - Delete line 
I E - Bottom 

. , 
P - FreVlOUS page ! N - Next page 

X - Exit !J - Next li ne 
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Data Base Name: SECTG FornlaL n ame: SEC TC 

'SECTORA ENE GY CONSUMP lUN PATTERN iN ZAMBIA (OOOTOE)'I # 'sOURCES : '(cl0 ,vl0 ~a\:2 
5,24)/)1 'CON ER ION: 'v 2 I #' YE AR : 'v15 j .'TYPE OF ENERGY' , c20 , 'PETROLEUM' ,c32. 'E LE 
CTRIelTY c 4 7, co L',c53 , 'wOOuFU ELS ',c66 ," OT AL ' ! #'AGR IC & FORESTRy: ', c23 , f ( va "1 ( 
30 .', a ) , 6 , 2 ) • c3 4 , f val ( 'y 30 .', b ) , 6 . :2 ) , c 4 6 , f ( va i ( v 30 ~ c) , 6 , 2 ) , c54 , f ( va l ( v 30 ,'- d) ,6 , 2 ) , ce :: 
, f ~ r' sum \ V..5U ) , 0 , L 1"'* ' I NuUS TR'{ : ' , c 2 3 , f ( va l ( v 4 0 .", a ) , 5 , Z ) , c3 4 • f ( v a l ( v4 0 .", b) , 6 , 2 ) , c4 6 . .: 
( va "j { v 40 ,', c } , 6 . 2. ) , c5 4 , f ( va l ( v 4 0" d) ,6 , 2) , c 5 6 , f ( , ' sum ( v 40) , 6 , 2 ) / ~ , MIN I i~G : ' ,c 2 3 . f ( v c . 
( v 50 ", a) , 6 , 2 ) , c34 , f ( va l ( v 50 .", b ) , 6 , 2 ) • c4 6 , f ( \i a 1 ( v 50 .", c) .6 , 2. ) , cS 4 , f ( va -j ( v SO ,', d) , 5 , 2 ) " = 
65 , f ( r"s um (v 50) • 6 , 2 );' 1* ' TRANSPORT: ' ,c2 3, f ( val ( v 60'" a ) ,6 , 2 ) , c 34, f ( va 1 ( v 50" b) , 6 , 2 ) , c 4 
6, f( va l {v60" ' c) , 6,2 ) , cS 4, f (v al ( v6 0'"- d) ,6,2), c66, f( r"s um(v50) ,5, 2 )/ # 'HOUSEHOLD : ', cZ3 
• f ( val ( v 70 .", a ) , 5 , 2 ) • c34 • f ( val ( v 70" b) , 6 • 2 ) , c 46 , f ( val ( v 7 O~' c) , 6 , 2 ) , c54 , f ( val ( v 70'~ d '~ . 
6 , 2 ) , c5 6 • f ( rsum ( v 7 0) , 6 , 2) / . ' GOVT . : ' • c2 3 • f ( val ( v 80 " a) • 5 , 2 ) ,c 34 , f ( val ( v 80~' b) .6. 2 ) 
c46 f ( va 1 ( v80 ,"" c ) , 6 , 2) c54, f ( val ( v 80'" d) , 6 • 2 ) • c6 6 , f ( rsum( v80) , 6 • 2 ) ;' ~ 1 TOT A L : ' ,c2 3 , f 
v a l (v 90 ~' a) , 5 , 2 ) , c34 , (v a l ( v 9 0 ."" b) .6,2 ) • c46 , f ( val ( v 90 ,", c) .6 , 2 ) , cS4 , f ( va"1 ( v90" d) , 6 . 
) , c66 ,f ( r surn(v 90 ) ,6, )/ ##'NOTES:',Mhl,v91 / # 

EDIT: Replace 
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SECTO DATABASE 

SECTORAL ENERGY CONSUMPTION PATTERN IN ZAMBIA (OOOTOE) 

SOURCES , 1.Indeni Refinery, 1990 
2.ZIMOIL, 19 90 
3.BP(Zambia Ltd) 
4.Energy Department, 1991 

CONVERSION,l tonne :z:: 1000kg; 1 TOE 41 .9 gigajoules 

YEAR,1991 

TYPE Of ENERGY PETROLEUM ELE CTRICITY COAL 

AGRIC & fORESTRY, 24.10 8.60 0.00 

INDUSTRY, 52 . 30 86.80 126.90 

MINING, 146 . 40 4 64.40 140.10 

TRANSPORT, 373.70 0.00 0.00 

HOUSEHOLD, 18.70 65.00 0.00 

GOVT. : 10.10 31.20 11.10 

TOTAL: 625.30 656.00 278.10 

WOODfUELS 

141.50 

299 . 40 

0.10 

0.00 

2443.10 

0.00 

2884.10 

TOTAL 

174.20 

565.40 

751.00 

373.70 

2526.80 

52.40 

4443.50 

NOT ES: Petroleum products' cons umption was recorded high in the transpor 
sector; followed by the mining sector in 1991. The Government services 
indi c ated a low consumption. Woodfuels was the largest consumed energy 5 

in the household secto r. Coal wa s mostly consumed by the industrial and 
mining sectors. Since the mi ning sector (more especially ZCCM) has 
streamlined its operations and has been using alternative energy sources 
o ther than coal and given the low exports, it is anti c ipated that coal 
production is likely to decrease. The mining sector also consumed the la . 
portion of electricity in the same year. In order of decreasing trend, t· 
national consumption of the energy was: woodfuel, electricity, petroleum 
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 Statisti cs Of fi ce(Lusaka ) 

CONVERSION: 1 tonne 1000kg; 1TOE 41.9 gigajoule s 

YEAR:1988 

TYPE OF ENERGY PETROLEUM ELECTRICITY COAL 

AGRIC & FORESTRY: 13. 50 10.10 0.00 

INDUSTRY: 7 1 .80 79.00 194 . 70 

MINING: 145.20 396.70 102.50 

TRANSPORT: 308.20 1.1 0 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 st ill d ominated the nati o nal e nergy consumpti o n, 
seconded by electricity, petroleum products and t hen coal . There was an 
increase in tha nati onal consumpti o n levels of al l these energy sour c es as 
compared to 1986 and 1987 . Large consumption of energy sources such as 
petroleum and electricity could be attributed to the growth of the industrial 
and transpo rt sectors. It is important to no te that the large c o nsumpti on of 
woodfuels has had an impact o n the envirionment in general and environmental 
policies in particular. 
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SECTO DATABAS E 

SECTORAL ENERGY CONSUMPTION PATTERN IN ZAMBIA (OOOTOE) 

SOURCES , 1.Department of Energy 
2.lndeni Reports 
3.Zesco Reports 
4.Natural Resources Department 

CONVERSION,l tonne '" 1 000kg ; lTOE 41.9 gigajoules 

YEAR,198 7 

TY PE 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 .0 0 

HOUSE HOLD, 15.20 46.10 0.00 

GOVT. , 1.10 29.00 15.20 

TOTAL, 545 . 00 560.30 286.80 

WOODfUE LS 

162.20 

27.70 

2.20 

0.00 

2530.40 

0.00 

2922.50 

TOTAL 

193.90 

220 .50 

666.50 

296.00 

259 1. 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 on woodfuel in 
the h ousehold sector have not mater ialised t odate. A pilot project initiated 
by the NCSR to make a coal briquette from coa l slurries as an alternative 
energy source for the household sector h as proved unattractive;present market 
trends indicate lack of appreciation form the h ousehold sector. 
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SECTO DATABASE 

SECTORAL ENERGY CONSUMPTION PATTERN IN ZAMBIA (OOOTOE) 

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 .3 0 

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 45 6.30 2515.00 

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 f or coal; the national consumption of 
petroleum, electricity was lower. Socia-economic indicators show t hat the 
general national economy in this year experienced l ow growth resulting from a 
stifled industry, low agricultural production, operati o nal constraints in the 
mining sector and a shrinking transport sector . 
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,., . 

Field Definition Table ( FDT ) 

?! Tag! 

5 Coverage 
10 TOOle 

Name 

20 Cu rrent Situat ion 
30 Forecast 
4 0 POI ley lssues 
50 Ooerat ional exoeriences 
60 Evaluatlon 
70 Sources Informatlon 

.. 

Data Base: ZENE 

!Len !Tyo!Rep j OEl i mlters ! Pattern 

60 X 
100 X 
500 X 
500 X 
500 X 
500 X 
500 X 
200 X R 

A - Insert (afte r") 
F - PreV1QUS page 

IB - Insert (before) C - Change l1ne 
T - Top 

I D - Delete llne 
I E - Bottom , . 

(N - NexI. page 
X - Exit !J - Next 1 ine 
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Data Base Name: ZENE Fo r-ma t name : ZEN :: 

'COVERAGE: ' v5/#'TOPIC: 'mhl ,vl0 j #. 'CURRENT SITUATION: ' mhl , v20j. #' FOREC AST : 'mhl .\ 
0/ #' ' POLICY I SSU ES: 'mhl , v 4 0/ #~ 'OPERATIONAL EXPERIE:NCES: 'mhl.v50/.~ " EVALUATION :' 
hi , v60/# I 'SOURCES OF INFORMATION: ' (c25 , v70 " a (2 5, 24 )/) . 1 

EDIT: Replace 
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ZENE DATABA SE 

COVERAGE: ZAMBIA 

TOPIC : BIOGAS UTILI SATI ON 

CURRENT SITUATION: Th e Nati onal Council for Sc ient i fi c Research( NCS R) ha s 
finali s ed a pilo t project on the production o f bi ogas initiated f our years 
ago and now face impl eme n tat i on problems . NCSR ha s c hallenged individua ls , 
government and NGOs to help h a rne ss and promote the uti l isat i on o f biogas a s 
an alternative s o urce of energy. Little respo n se and interest has been s h o wn. 

FOR ECAST: World energy trends s h ow most countries are mobi lising thei r 
resources t oward s the global issues o f energy cons ervati o n by ini ti ating 
projects on harnesing alternative sourc es o f ene r gy such as b i ogas. Redu cing 
dependance on imported e nergy source(su c h as o il) that takes a la rger part o f 
national budgets has a ctivated this trend t oo. 

POLICY ISSUES: The previous government initiated and materially supported 
s u ch projects. Toda y t here i s no clear energy poli c y as to the exploitation 
of b i ogas . Nei ther the governmen t nor a ny other quarter has s h own policy 
commitme nt. 

OPERATIONAL EXPERIENCES: Biogas can be used for cooking, lighting , 
refrigeration and can be helpful in rural schools f or perfoming sc i e nce 
ex periments in the l aboratories s ince it is u se ful in bun sen burners. 
Curre ntl y, most sch ools fa il to conduc t practica l sc ience programmes . 8ioga s 
has proved a s u ccess at Kas i s i Orphanag e schoo l f or cooki ng, refrigeration 
and l i ghting and has reduced the pro blems o f hydropowe r fai lure s, 

EVALUATION: 8iogas is c heape r source o f energy and an economically viable 
alternative source o f energy . It c an he lp i n terms o f e nergy conservation a~d 
r educe dependence on o il, hydroelectric and woodfuels in the rural a nd ur ban 
areas. 

SOURCES OF INFORMATION: 1.NCSR Annual Report, 1990 
2.Zambia Da ily Mail, October 2, 1993 
3 ,Wor ld Energy Trends, Af r ican Business,Jan.199 3. 
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ZENE DATABASE 

COVERAGE: ZAMBIA 

TOPI C : SO LAR AND WIND ENERGY UTILISATION 

CURRENT SITUATION: Vast potential of renewable sources o f energy exist in 
Zambia. Wind and Solar energ y exploitation look promising . Wind pumps utilise 
a n a v erage o f 2.5m per second whi c h is used for irrigation. Solar 
installat i o n i s about 4kwh / m squared per day with peak h ours re co rded in 
October and November wh e n a l ot o f sunshine converts about 4 50 celories with 
a record o f sunshi ne hour s between 2600 to 30 00 per year. 

FORECAST: The use of solar and wind energy s h ows an upward trend in fish and 
crop drying. Although, this cannot be eas ily quantifi ed; increasingly use of 
solar and wind energy for the purpo se of lighting, refrigerati on and water 
pumping is becoming common through such technologies a s photovoltaic 
especiall y for the rural farming community. 

POLICY ISSUES: There is a pol i ti c al commitment by the governme nt to institute 
measures to reduc e the imported fuel con sumption and t he dependance on 
hydro po wer even though concrete p o licy on energy does not exist. The e nergy 
policy is still in draft form, 

OPERATI ONAL EXPERIENCES : Recent summaries of the the industrial energy audit 
o n 14 industries showed that a t ota l of a bout K1.6 bn was s pent o n energy 
alone. There is potential o f reducing t his figure to abo u t 30 percent by 
emphasing efficient utilisation of new techn o logies that s tre ss o n ene r gy 
se r vices rather than simply in c reasing supplies o f oil , coal or electricity. 
China in the 1980s intiated such a programme and by 19 90 had reduced energy 
consumption by 50 percent thus directing their trade -o ff in inve stmen t to 
other priority areas. 

EVALUATION : With the constraints o n the national budget and a marginal ised 
rural community in terms of energy supply; use of efficient tec hnologies that 
service both the industry and r ural farming community must be enhanced . 
Re searc h act i vities mu st als o be supported in the development o f these 
techno logies. 

SOURCES OF INFORMATION: 1,BP Solar Ltd Sa les Office, Lusaka 
2.Energy Statistics Bulletin , 1974-90 
3.Meteo rolog i c al Department , Lusa ka 
4 .Af rican Business, January, 1993.p43. 

- 223 -



ZENE DATABASE 

COVERAGE: DEVELOPING COUNTRIES 

TOPIC : ENERGY POLICIES. 

CURRENT SITUATI ON: The developi ng c ountries current energy path leads them 
deeper in debt and marginalised life of milli o n of people. Plans f o r 
expansion of conventi onal energy use stand at over $4 trillion over the next 
35 years, triple the Third World debt of $1.35 trillion. This is because most 
developing countr ies sti ll emphasize increased supplies of conven tional 
energy such as oil , coal , electricity using obsolete infrastra c ture with 
inefficient energy technol ogies. 

FORECAST: Projections indicate that the emphasy on energy service efficiency 
can revitalise stalled economic development in the Third World. Misdirected 
investments in the o lder technology cou ld also be saved if advanced, newer 
and simpler technologie s are adopted. It is estimated that each $1 invested 
in improving energy efficiency leads to an average saving of $5 in energy 
supp ly. Over the next 35 years $350 bn invested in efficient energy use would 
eliminate the need for $1.75 trillion worth o f power plants, oil refineries 
etc. 

POLICY ISSUES: Developing countries need to institute policies that emphasise 
the need for efficient energy utilisation. This can save misdirected 
investments. These policies must be supported by national programmes if such 
g oal s are to be reali sed. In 1980, for example, China launched an ambitious 
efficiency programme to improve energy use in industry. Efficiency gains were 
estimated at one-third less expensive than comparable investmen t s in coa l 
supplies. 

OPERATIONAL EXPERIENCES: Exper ience of developing countries like Brazil 
indicate gains in the adoption of efficient policies. The National 
Electricity Conservation programme invested $20m in improving efficiency. 
This investment reduced the nation's need for new power plants and 
transmission lines by roughly $lbn in the late 19805. 

SOURCES OF INFORMATION: I.African Business, Jan . 1993 p43 
2. World Watch Institute Report , Nov.1992. 
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ZENE DATABASE 

COVERAGE: DEVELOPING COUNTRIES 

TOPI C : MARKET TRENDS ON NON CONVENTIONAL ENERGY EQUIPMENT. 

CURRENT SITUATION: Considerable potential exist f or expanding trade among 
developing countries in non conventional energy produci ng equipment. Demand 
for wind pumps, wind generators, water turbines and s olar panels is expected 
to grow rapidly during the remainde r o f the next century and into the next. 
International trade in such equi pme nt is steadily growing. It is an 
attractive market which the countr i es need to con s i der. 

FOR ECAST: Demand already exist in some devel oping countries in which non 
conventional e nergy generating technologies are being a pplied, Examples 
include Brazil, China, India, Mexico and South Korea. future sales products 
are expected to increase if there will be change s in the oil price along with 
overall expansion of l o ng term energy needs . In the industriali sed countr i es , 
an upward trend is expected . The USA's emph asy on use of solar e n e rgy could 
offer sal e s opportunities. Al t hough the mark et is difficult t o determine 
future d emand s look sign i f i c ant 

POLICY ISSUES: The viability and extent of t h e appli c ation o f energy systems 
depend great ly on government policy.One of the rea sons for devel oping a 
mark et for n o n conventional energy technologies in the USA, f or example, was 
the very favourable poli cy to set a national goal to obtain 20 per cent of 
the national e n ergy s upplies f rom so lar energy by 2000 AD which wa s supported 
by a tax reduct i o n f o r s ola r e ne rgy insta llat ions. Other coun tries have 
adopted national policies o n e nergy. The energy substitution project in Cape 
Ve r de is another reference . 

OPERATIONAL EXPERIENCES: Industriali s ed countries especially in Europe are 
al so active in the trade of no n conventional energy equipment. Almos t all 
exports of wind and water turbines and about two-third of such imports over 
the past years have been accounted for by the developed countries . Developing 
countries have been import ing about one-third of the world total non 
conventional equipment and they export about 2 percent of the total trade . 
This export is s mall given the relatively s imple techn ology requi red t o 
produce low- powered no n conven t i o nal energy equipment. 

SOURCES OF INFORMATI ON: 1.Asia-Pacific Techni cal Monitor(APCTT ) Market 
Prospects for non-conventi o nal energy equipment 
Sept-Oct. 1987. 
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Fleld Defi nition Table (FDT) Data Base: ENECO 

?) Tag! Name !Len !Typ!Reo! Del i miters/ Pattern 

A -
P -

10 Subject 
20 Cove rage 
30 Cu rre nt Cons ump tion rate 
40 Production forecast 
50 market tre nds 
6 0 Sources of Information 

50 
100 
500 
500 
50 0 
500 

Insert ( after) i 8 - Inser t (be fo re ) i C -
P r-ev,ous page !N Next page I T -, 

X -! 
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X 
X 
X 
X 
X 
X 

Ch a nge 11ne i D - De 1 ete line 
Top 
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E - Bottom I 
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Data Base Name : ENECO Forrnat name: ENE CO 

'SUBJECT : 'mh l , vl0; ~I' CDV ERAGE: ' mhl , v20/ ##' CU RRE NT CONSU MPTION RATE: 'mhl , v30 / #i ' 
RDDUCTION FORECAST : 'mhl , v40; ##'MARKET TRENDS : ' mhl , v5Q~~ ' SOU RCES OF I NFORMATI CN 
' (c25 .v6 0~ a ( 25 , 2 4 );); ## 

EDIT: Replace 
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ENECO DATABASE 

SUBJECT: COAL CONSUMPTI ON PATTERN 

COVERAGE : ZAMBIA 

CURRENT CONSUMPT ION RATE: Almost all coal consumed in the country is mined at 
Maamba Collieries Ltd. Its consumption declined from about 742,000 tonnes in 
1975 to about 374 ,0 00 teones in 1990. The consumption pattern of coal is 
dominated by the copper mines accounting for 61, 64 and 56 percent of the 
total coal sa l es in 1977, 1979 and 1989 respectively. As o f 199 0 statistics , 
the industrial consumption was about 37 percent of the total s ales, while t he 
household sector consumed a rate of only 9 percent. 

PRODUCTION FOR ECAST: The reflected reduction in coal reduction is due to 
production constraints resulting from the use of old technologies. In 1985 a 
rehabilitation programme was initiated to restore the produc tion capacity. 
The Co llieries can now at least sat isfy local demands and it is anticipated 
t o increase export to countr ies within the PTA. Its production is expected to 
be hampered by the decline in copper production (where it is largely 
consumed) due to the c losure of some of the mines and ot h er energy 
substitution and con servat i on practices being introduced in the country and 
the region. 

MARKET TRENDS: The local demand is showing a decline with the sole and 
largest consumer, ZCCM chang ing its reliance on coal by introducing energy 
cost effect ive measures. Coal exports have generally been a small scale 
accounting for only a fracti on of the total production. The pricing o f coa l 
has been changing since 1986. Today the pricing is based on quality which 
takes into account the energy content rather than based o n the grade 
quantified in terms of size in diameter as was the case prior t o 1986. 

SOURCES OF INFORMATION: 1 .ZCCM Reports, 1990 
2.Maamba Collieries Reports,1990 
3.Energy Statstics Bulletin, 1974-1990. 

- 228 -



ENECO DATABASE 

SUBJECT: PETROLEUM CONSUMPTION PATTERN 

COVERAGE: ZAMBIA 

CURRENT CONSUMPTI ON RATE: All petroleum products consumed are imported, 
l argely from t he Middle East, as stoc kfeed whi c h constitute s c rude a nd 
refined spiked oi l. The volume of imported oil d eclined fr om a bout 87 0 , 000 
t onnes in 1975 to 575 / 000 tonnes in 1985 , There is now an upward impo r t t rend 
of a bout 90 per c ent. Mining and transport have been the domi nan t c onsumers 
with a record of 80 percent consumption over the past years. Th e industry 
c on s umes 20 percent whi ch it converts into end petroleum products. 

PRODUCTION fORECAST: The economic cos t of the oil dependance represent a 
strain on the national resources. Efforts to explore prospective oil reserves 
in Eastern a nd Western parts of the country has proved a costly venture. 
Refinery production trends at the Nd o la Refinery plant are expected to rise 
given that high industrial growth rate are likely to be recorded with more 
f orei g n industrial inv e stment in the next few years. 

MARKET TRENDS: Refinery o f petroleum products are handled by ZIMOIL and 
marketed by AGIP, BP, CALTEX, MOBIL a nd TOTAL and account for 70 percent o f 
the marketed oi l in the country; with BP and AGIP marketing 50 and 20 percent 
respectively . The export market of the refined products to the neighbouring 
c ountries in on small scale. Th e retail prices indicates an upward trend 
activated by the depriciation of the nati o n al curren c y (Kwac ha) and i ncre ased 
impo rt costs . 

SOURCE S Of INfORMATION : 1.ZIMOIL Report, 1990 
2.I ndeni Refinery Report, 1990 
3.Central Statistic s Office , 1990 
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ENECO DATABASE 

SUBJECT: ELECTRICITY 

COVERAGE : ZAMBIA 

CURRE NT CONSUMPTION RATE: The total capacity of electricity generated is 
1,778 MW of which 1,640 MW is transmitted by and distributed buy ZESCO. ZCCM 
is the largest consumer of electricity, followed by the Industrial and 
Commer c ial sectors. In 1990, fOL example, ZCCM consumed 71 percent of the 
tota l ele c tricity generated i n the country. The consumpt ion of the indu st r ial 
and commercia l sectors accounted f or 10 percent; Household (9 per c ent); 
Government service (7 percent), Agriculture and Fo restry (3 percent); while 
the transport sector recorded a consumptio n rate of zero percent. 

PRODUCTION fORECAST: Hydropower generation accounts for about 90 percent of 
the total electric it y produced; with the reminder power being produced by a 
s mall network of diese l supply stations . Although, the 19 89 fire that gutted 
the Kaf u e gorge power sta tion reduced hydropower generation, trends in the 
past years has s h o wn t hat p ower generation h as stab il ised and is on the 
increase. It is antic ipated that the whole network (d ie se l stations) wo uld be 
connected to hydropower by the year 2000 AD. 

MARKET TRENDS: Electricity exports had increased signif i cantly from 1977 to a 
peak in 1982 of 37 perc ent exports j but has of late declined considerably. 
the major importor, Zimbabwe brought on the stream new thermal power station s 
and along with the 19 89 fire reduced the exports to almost zero. The next 
five years show a prom ising trend since power generation has stabilised a n d 
is able to sat isfy mo st of the local needs. 

SOURCES Of INfORMATION: 1.Zesco Reports 
2 .Energy Statistics Bullet in, 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 sour ce o f energy. Woodfuel consumpti o n is i n form o f 
firewood and charcoal in the rural and urban areas respectively . Estimates o n 
woodfuel are scanty but FAD/Forest Department estimates in 1990 showed that 
it account s f o r ove r 66 percent of the total na tional en e r g y consump tion. 

PRODUCTION FOR ECAST: Woodfue l, though the largest consumed energy source 
especially in the househo ld sector, presents problems in terms of 
environmental degradation, since it leads deforestation. The rate of woodfuel 
is expected to increase if alternative measures are not put in place by the 
government. The need for increased efforts in funding research i n order to 
provide alternative energy sources f o r the household sector is thus 
paramount, 

MARKET TRENDS: The pricing of woodfuel, espec ially charcoal can be derived 
from the market prices in the urban areas, Survey of most prices in the urba n 
areas indicate an upward trend which is necessited by the slow economic 
growth of the national economy, The liberal market nature o f the nati onal 
economy has for the most part dictated the price patterns of charcoal over 
the past few years, Details of pricing of firewood are, however, very 
difficult to obtained in the energy market, 

SOURC ES OF INFORMATIO N, 1.FAO Study, 1990 
2,World Ban k /Dept of Energy Urban Household Survey, 
1988 
3.Sectoral Energy Planning Unit-NCDP 
4,Central Statitics , Lusaka, 
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INSTITUT I ON 
START DT 
LOCATION 
ADDRESS 

TE LEX 
PHONE 
HEAD 
INST. TYPE 
ASSOC. ENTITIES 

OBJECTIVES 

SAMPLE RECORDS fROM ABNCD DATABASE 

••• PROfI LE Of INSTITUTION ••• 

Na t i onal Counci l f o r Sc ienti fi c Research 
1967 
Zambia 
P. O.Box CH 158,Lusaka. 

ZA 400 05 
28 1081-6 
Direct or 
Nati onal Research Institution 
Energy Department ; Fo rest ry Department; Ministry of 

Science and Techn ology 
To conduct Res e arc h and consultanc y i n ma tter s related t o 

science and te chnology 
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INSTITUTI ON 
START DT 
LOCATI ON 
ADDRESS 

TELEX 
fAX 
PHONE 
WORK. LANG. 
HEAD 
INST. TYPE 
ASSOC. ENTITIES 

OBJECTIVES 

ACTIVITIES 

SAMPLE RECORDS fROM ABNCD DATABASE 

••• PROfILE Of INSTITUTI ON ••• 

Zambia Electricity and Supp ly Corporation 
1967 
Zambia 
P.O Box 3330 4,Lusaka. 

2A40150 
(01)222753 
228084-9 
English 
Managing Director 
Parastatal 
Energy Department; Ministry of Power, Transport and 

Communication 
To facilitate the supply and distribution of electricity 

in the country. 
Provision of electricity in the country. 
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NAME 
BIRTH 

QUALIFIC. 

SPECIALIZATION: 
WORK. LANG. 
OTHER LANG. 

CURRo EMPLOY . 

ASSIGNMENTS 

SAMPLE RECORDS FROM ABNCD DATABASE 

••• PROF I LE OF EXPERT ••• 

MWANZA, CLOTILDA, ENERGY PLANNER 
1 960 

University of Zambi a . B.A. 
Social Work. 

Energy Planni n g . 
English. 
Njan ja . 

Employment Record 

Energy Planner, GRZ, 19 89- . 

Public Adminstration and 

Researc h on Cook stoves and Biogas , Lusaka, 1989 - 1990 . 
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NAME 
BIRTH 
NATIONALITY 

QUALH·I C. 

SPECIALIZATI ON: 
WORK. LANG. 
OTHER LANG. 

CURRo EMPLOY. 

SAMPLE RECORDS FROM ABNCD DATABASE 

••• PROFILE OF EXPERT ••• 

MPOROKOSO, ABEL, ENERGY ECONOMIST 
1959 
Zambian 

University of Zambia . 

Economics. 
English. 
Bemba, 

B. A. 

Employment Record 

Energy Ec onomist, Depatment o f Energy. 
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NAME 
BIRTH 
NATI ONALITY 

QUALIFIC . 

SPEC IALIZATI ON: 
WORK. LANG. 
OTHER LANG. 

CURRo EMPLOY. 

LAST EMPLOY. 

ASSIGNMENTS 

SAMPLE RECORDS FROM ABNCD DATABASE 

*** PROFILE OF EXPERT *** 

CHIMPONDA,P.M, CHEMIST 
1947 
Zamb ian 

HND(Occupational Safety and Health). 

Envirornental Assessment and Pollut i o n and Waste, 
English. 
Bemba, 

Employment Record 

Safety Superintendent, NCZ-Kafue. 

GRZ. 

Safety Superintendant , NeZ, 1982. 
Senior Min i ng Technic ian, Mines Safety GRZ, 1979-1982. 
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INSTITUTION 
START DT 
LOCATION 
ADDRESS 

TELEX 
FAX 
PHONE 
WORK .LANG. 
PERSONNEL 
HEAD 
INS T . TYPE 
OBJECTIVES 

ACTIVITIES 

INFO. SERVICE 
DATABASES 

EQU I PMENT 

SAMPLE RECORDS FROM ABNCD DATABASE 

••• INFORMATION SYSTEM ••• 

Zesco Information System 
1967 
Zambia 
P . O. Box 33304,Lusaka 

ZA 401 50 
(01)222753 
228084-9 
Engl i sh 
15 
Data Process ing Manager 
Parastatal 
To provide information services related to electricity 

distribution a nd supply. 
Bibliographic; Documen tat i o n; I nf ormation services; Data 

in machine-readib l e form 

Data Process ing; Specialised services 
Customer Database; Hwman Res ource Database; Stock Control 

Database ; Ge n e ral Ledger 

Mainframe(VAX 8250 ); Micro VAX II 
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INSTITUTION 
START DT 
LOCATION 
ADDRESS 

TELEX 
FAX 
PHONE 
WORK.LANG. 
PERSONNEL 
HEAD 
INST. TYPE 
OBJECTIVES 

ACTIVITIES 

IN FO. SERVICE 

CLASSIFIC. 

EQUIPMENT 

SAMPLE RECORDS FROM ABNCD DATABASE 

*** INFORMATION SYSTEM *** 

Ge o l ogical Survey Docume ntati o n Centre and Library 
1950 
Zambia 
P.O. Box 50135, Lusaka. 

ZA40107 
2 50 19 73 
227949 / 52 
English 
4 
Records Manager 
Goverment 
To act as a national depository for all the informati o n 

relating to geology and provide information and adviso ] 
services to the public. 

Bibliographic; Numeric and Statistical 

Reference Servi ce s; Cur ren t awareness; 
Abstracting/Indexing services ; Documentation Services 

UDC 

IBM PC; dBASEIV; WordPerfect; Lotus 1-2- 3 
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Dear Sir/Madam , 

I am a Graduate 

The University of Zambia, 

Department of Lib. Studies 

P . O. Box 32379 , 

LUSAKA. 

July , 1993. 

student at the School o f 

Information Studies for Africa (SISA) at Addis Ababa 

University , Addis Ababa, Ethiopia conducting a research 

(as part o f a Master's thesis requirement) on : 

Information support system f o r Energy Planning in 

Zambia. 

Among other th ings, the research involves 

investigating the existing information support facilities 

in Zambia with the view to proposing plans and 

recommedations for enhancing them and designing new one s 

and thereby enabli ng information flow and data exchange 

in the Energy sector in Zambia. 

Would you please, therefore, assist me by filling in 

the attached questionnaire as early as possible and 

before August ,lS 1993. 

Thanking you in anticipation, 

Yours faithfully, 

Trywell Kalusopa (Mr) 
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The Unive r sit y of Zambia , 

Department of Lib . Studies 

P.O. Box 32379 , 

LUSAKA. 

Ju ly, 199 3 . 

Dear Sir/Madam , 

I a m a Graduate student at the School of 

Information Stud i es f or Africa (SISA) at Add i s Ababa 

University , Addis Ababa , Ethiopia co nducting a re sear c h 

(as part of a Master's thes is requirement ) on : 

Information support system for Energy Planning in 

Zambia. 

Among other things , the research involves 

investigating the existing inf ormation support facilitie s 

In Zambia with the view to proposing plans and 

recommedations for enhanc ing them and designi ng new o nes 

and thereby enabli ng information fl o w and data exchange 

in t he Ene r g y sec t o r i n Zambia. 

Would yo u please , theref ore, assist me by f illing in 

the attached questionnaire as early as possible and 

before August , lS 1993. 

Thanking you in ant ici pation, 

Yours faithfully, 

Trywell Kalusopa (Mr) 

-239-



SURVEY OF INSTITUTIONS AND INFORMATION SYSTEMS RELATED TO 

ENERGY PLANNING IN ZAMBIA. 

PART 1 . 

GENERAL INFORMATION. 

1. Name of the institution ------------------------------

2. Name o f the information system (Library, Documenta t i on 

o r information centre. )- - ------ - ------------- - - ----------

a. Address - ------ - - -------------------------- ----- - ---- -

b . Telephone ------------------ - ---------- - -- - -----------

c . Telex 

d. Fax 

3 . Parent Organisation ( if any) - --------- ---- ----- -----

a. Objectives ----------------- - ----- - ------ -- -----------

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. Name of the insti tuti on ----------------- ----- --------

2. Name of the information s ystem (Library, Documentati on 

o r information centre. )--------------------------- - ------

a. Address - - ----- - -------------------------------- - -----

b. Telephone ------------ ----------------------- - --------

c. Telex 

d. fax 

3 . Parent Organisation if any ) ------------------ - -----

a. Objectives -------------------------------------------

4 . Date o f es tablishment --- - ---------------------- --- - --
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5. Type of documentation activities 

appropriate) . 

a. 

b. 

Bibli ographi c 

Numeric/stastical 

c . Referral 

L---l 

l_ ---1 

L _._-.I 

Mark x where 

6. Type of information services offered to the users 

mark x where appropriate ). 

a. Reference services 

eg reference services , 

retrospective searches , 

or technical inquiry etc) 

b. Current awarenees 

eg selective disseminati on of 

informati on (SDI), newsbriefs, 

bulletins, research in progress 

notifications etc.) 

c. Specialised services 

( eg f o reca s ts , trends repo r t , 

contract and tender notices, 

environment scanning etc . ) 

d.lnformat i on analysis and 

consolidation. 

(eg research abstract,digest 

f or pla nners , po li c y maker, 

statisti cal digest, numerical 

data services) 

e. Common services 

(eg library servi c es , 

-2 41-
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5. Type of documentation activities 

appropriate ). 

a. 

b. 

Bibli ographic 

Numeric/stas ti ca l 

c . Referral 

L __ J 

l_~ 

L .. --.! 

Ma r k x where 

6. Type o f information services offered to the users 

ma rk x where appropriate ). 

a . Reference services 

eg reference services , 

retrospe c tive searches, 

o r technical inquiry etc) 

b. Current awarenees 

eg selective disseminati on o f 

informati o n (SDI) , newsbriefs, 

bulletins, research in progress 

notifications etc.) 

c . Specialised services 

l eg fo reca sts , trend s report , 

contract and tender notices, 

env ironment scanning etc.) 

d .lnformat i o n anal ys is and 

consolidati on . 

(eg research abstract,digest 

f or planner s , policy maker , 

statistical digest , numerical 

dat a serv i ces) 

e . Common services 

(eg library serv i ces , 
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do c umenta ry delivery, 

documen t reproduction , 

t r a ns lat i ons, orga ni s a t i o n 

o f exhibits). L..._ I 

f. On - line s e arches L_._ • ..I 

g . Others ( s pe c ify )--- - --- - ---------- -------- - -- ------- --

6. What classifi cati on s c heme d oes you r inf o rmati o n 

system use? ( Mark X appropriately) 

a. Library of Congress (LC) L_ ..... _J 

b . Dewey De c imal Classificati on ( DDC) L_._ .. J 

c . Univ e rsal De cimal Cl as sifi c ati on (U DC ) L ___ .J 

d. Colon I~ 

e. Others (specify) - -- - --------------- - - - ---- ------ -

7 . Name the subje c t h ead ing l i s t use (Ma rk X) 

a. Library o f Congres s L--.J 

b. Sear's list I_ .. J 

c . Others (specify) - -------------- - - - -------- - - - - - --

8 . Types of indexing (Mark X) 

Au thor 

Subject 

Keyword 

L-.J 

L-.J 

L-.J 

Oth e rs ( s pec i fy ) 

Title L._ J 

Descri ption L-.J 

Geographical L-.J 

9. What kind o f thesaurus is used ( if any) 
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documentary delivery, 

documen t repr odu c tion, 

translations, organisation 

o f exhibi ts) . 

f. On-l ine searches 

L_.J 

L __ -.! 

g . Others (specify)----- - - -------------------------- - ----

6 . What class ifi cation scheme does your inf ormation 

system use? ( Mark X appropriately) 

a . Library of Congress (LC) L_ . .J 

b. Dewey Decimal Classification (DDC) L __ J 

c. Universal Decimal Classificati on ( UDC ) L_ . .J 

d . Colon L_ J 

e. Others (specify) -------------------- - ------------

7 . Name the subject heading li s t u se (Ma r k X) 

a. Library of Congress I.. __ ..• .J 

b. Sear's list L.....J 

c. Others (specify) - ------------ - -- - ----------------

8 . Types of indexing (Mark X) 

Author 

Subject 

Keyword 

L....J 

L....J 

L-I 

Others (specify) 

Title L....J 

Description L----.-l 

Geographical L....J 

9. What kind of thesaurus is used (if any) 
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10 . Number o f staff 

a. Professional ( Librarian, Documen talist , information 

sc ientis t) ------------ ----------------------- -

b. Paraprofessi onal ------------------ ------------

c. Support staff --------------- - ---------------

d. Others ------- -- ------- - ------------------------
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10. Number of staff 

a. Professi onal ( Librarian, Documentalist, information 

sc ientist) ------------------------------------

b. Paraprofessional ----------------------------- -

c. Support staff - - -----------------------------

d . Others 
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I 
\ 

PART 2. COMPUTER RESOURCES AND MANAGEMENT. 

11. Does your ins t ituti on have any any c omputer 

facilities? 

( Mark x appropriately 

YES ~ NO L-I 

If answer is YES, answer the question below, if NO go to 

question 

2 7 . 

12. Indicate the location of the computer resources 

Mark x appropriately). 

a . Library / Documentation/information centre ~ 

b . Within the Parent Organisation ~ 

c. Any Location ( specify) -----------------------------

13. What are the main uses o f the computer res ources in 

the organisation? 

a. Word processing ~ 

b. Financial management 

and other management functions 

c. Bibli ograghic / Library or 

inf ormation system database management 

d. Numerical / Statistical application 

~ 

L-.-l 

L.---.J 

14 . Please describe the computer facilities used by your 

information system. 

MAINFRAM COMPUTER 

Make / Model ---------------------------------------- ----­

Main memory------------ - -------------------------------

Operating system--------------------- - -----------------

Disk units--- ------------------------------------------
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Tape units---------------- ---------------------- -------

Disk capacity------------------------------------------

Data installed-----------------------------------------

MINICOMPUTER 

Make /Model----- - ---------------------------------------

Main memory--------------------------------------------

Operating system------------ - ------------- -------------

Disk units---------------------------------------------

Tape units- - -------------------------------------------

Disk capacity-----------------------------------------­

Date installed-----------------------------------------

MI CROCOMPUTERS 

Make/Model ---------------------------------- - --------­

Main memory -------- --------- - --------------------------

Operating system--------------------------------------­

Hard disk - -- - ------------- - ---- Capacity ---------------

15. Are the microcomputers 

a . Networked? ~ 

b. Stand alone? ~ 

16 . If networked, what kind of network? 

a. Local Area Network ~ 

b. Wide Area Network ~ 

17 . Specify department or institution to whi c h 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-J 

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 o f t he database . 

22. Indicate the type of database. 

a. Biblographic L-J 

b. Profiles( eg expert , instuit ional etc.) L-J 

c. Object or mission oriented L-J 

d. Others(specify) - - - -----------------------------------
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PART 3 . PROBLEMS. 

23 . What kind of prob l e ms do you e nc ounter in the use o f 

compuetr s in your inf omati on sytems? 

b. Equipment related problems. 

- Lack o f or inadequate peripherals( eg p r inters .... ) 

L-.-.l 

- Lack of software 

- Inadequate computer memory 

- S l ow processing speed 

- Poor maintanance 

L--.l 

L-J 

L-J 

L--.I 

- Envionment conditi o ns (heat , dust , unstable electric ity 

etc. ) L-J 

Others ( speci fy 

b. Persona l related problems. 

- Shortage of manpower L. ... ___ J 

- Lack of tra ining opportunities in hardware a nd software 

use L--.J 

Others ( spec ify) - --------------------------------------

24. How well are the staff trained in the use o f 

computers ? 
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25 . Where are they trained? 

a. Abroad ~ 

b. Locally ~ 

26. Do you think computer have improved your informati~n 

system operations? ( Explain ) 

27 . If your institution/information system does not 

presently have or ultilise the computer fa c i lities, are 

there plans to install or use them in the near future? ( 

Mark x ). 

YES ~ NO L-J 

If YES when you intend to do so? ( specify ) 

28. If planned, what type of computer 

infomation system intend to int roduc e? 

appropriately) 

a. Mainframe 

b. Minicomputers 

c. Microcomputer 

L----.J 

L-J 

L-J 
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29. What operations do you intend to use these computers 

for? 

THANK YOU FOR FILLING IN THE QUESTIONNAIRE 

-249-
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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 Africa, Addis Ababa University, Ethiopia. 

The information you will provide here will be used in the 

development of prototype databases o f profiles of experts 

in the Energy sector (as part of my requirement for 

the Mas t er's thesis) focusing 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 

University of Zambia 

Dept . of Lib. Studies 

P.O. Box 32379 

LUSAKA, ZAMBIA. 
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Mainpublications --------------------------------------

Main work ing language ( s) --------------------------------

3.0 EMPLOYMENT RECORD 

(a) Current Employer-----------------------------------­

Title of post ------------------------- -----------------

Duration: from :--------------------------- to:----------

Description of duties -----------------------------------

(b) Last employer --- ------------------------------------

Ti tIe of post --------------- ----------------------------

Duration: from: ------------------------- to : -----------

Description of duties -------------------- - --------------
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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 consu lt for your planning 

purposes? 

3. In type o f forms and formats would find the 

information useful for your planning activities? 

4. Does the information system provide a ll t he re l evan t 

informati on and dat a needed for energy planning in terms 

of the following characterist ics? 

- Relevance 

- Coverage 

- Timeliness 

- Accuracy 

- Validity 

5. What services does the information system offer ? (e.g 

SOl, Referral Services , Digests etc) 

6. In your view d oes the information system provide satis 

fact o ry services? 
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~ ~ 

7. Suggest ways in whi c h the information system can be 

modif ied to meet your energy planning needs. 
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