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FEASIBILITY STUDY OF A 
NATIONAL INFORMATION SYSTEM ON HUMAN SETTLEMENTS 

FOR THE MINISTERIO DE VIVIENDA Y ASENTAMIENTOS HUMANOS, 
GOVERNMENT OF NICARAGUA, 

AND THE INTERNATIONAL DEVELOPMENT RESEARCH CENTRE <IDRC> 

This feasibilit.y study was commissioned by t.he Int.ernat.ional Deve-
lopinent. Research Cent.re, Ot.t.awa, at the request. oft.he Minist.erio de 
Vivienda y Asentamient.os Humanos oft.he Government. of Nicaragua. The 
t.erms of reference for t.he st.udy were as fol lows: 

... to carry o\.1l. a st.\.idy oft.he feasibilit.y of est.ablishing 
a national information system for the Minist.ry CMinisterio de 
Vivienda y Asentamientos HumanosJ ... [and) to assist. t.he 
Ministry t.o re¥Jrit.e t.he proposal for submission t.o t.he [lnt.er-
national Development. Research] Cent.re. . . . 

In fulfil lmentJ of these terms of reference, t.he present repod. end 
alt.ached Project. Propc•sal ere respect.fully submi t.t.ed . 

The Mission is srat.eful to the Ministro de Vivienda y Asent.amientos 
Humanos <Cro. Miguel Ernesto Vijil Icaza) and his staff for their keen 
interest. and kind assistance t.hroughout t..he Mission. Fart.icular t.hanks 
are dve to Cro. Mario Murillo (Infer BAVINIC> for his kind assistance in 
arranging meet.ings end providing d.:icumenls. 

While he is indebt.ed to these and other individvals end a9encies 
for much of the information contained in this report., the responsibility 
for any errors or omissions contained herein remains that of t.he author . 
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1 . BACKGROUND 

The Minist.erio de Viviende y Asent.emientos Humenos <MINVAH> is the 
chief government agency in Nicaragua responsible for planning end imple-
ment.ins national policy in respect of housing and human settlements. 
The Ministry was created in Avgvst 1979 out of the fusion of the Banco 
de le Viviende de Nicaragua <BAVINIC> end the Vice-Ministerio de Plenif-
icecion Urbana <VIMPU>. f'IINVAH currently consists of e cent.rel edmini-
stretion (including a Centro de Informecion)j two Direct.orates-General, 
each divided into three Direct.orates; nine regional offices <delegac-
iones regionales>; and two state corporations <empreses>, each with e 
variety of subsidiary operating units. Tot.al staff in the Ministry (in-
cluding the regional offices> is about 1,500; see Table 1.1. 

The organization and f'-mct.ions of the s1x Direct.orates are briefly 
es fol lows: 

Direccion General de Viviende y Deserrollo Urbano 

1. Direccion de Plenificacion Sect.01-ial, 1o1hich is responsible 
for monitoring end coordinating public investment in human 
settlements on e national basis . 

2. Direccion de Desarrollo Urbano, 1o1hich is responsible for 
promoting end monitoring urban/regional land-use planning 
throughout. the country. 

3. Direccion de lnvesl.igeciones Tecnicas, 1o1hich 
sible for carrying out research on various 
human settlements. 

Direccion General de Finanzes 

is respon-
aspects of 

4. Direccion de Opereciones, which is responsible for all as-
pects of the mane9ement of public housing on a nelionel 
bes sis. 

5. Direccion de Segvimiento y Control de Proyectos <DISCEP>, 
which is responsible for preparing feasibility stvdies for 
end then monitoring the financial performance of all deve-
lopment. projects funded by the Ministry. 

6. Direccion de Finanzas, which is responsible for budget.ins 
end account.ins throughout. the Ministry . 
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Table 1.1 

CURRENT MINVAH PERMANENT STAFF, BY DIVISION 

Division 

Direccion Superior 
Division L.eeal 
Auditorie Interna 
Division Inform.scion y Proteccion Economics 

Secreteria General 
Centro de Informecion 
Division Recurses Humanos 
Division Administrative 

Direccion General Vivienda y Desarrollo Urbano 
Direccion de Planificacion Sectoriel 
Direccion de Desarrollo Urbano 
Direccion de Invesligaciones Tecnicas 

Direccion General de Finanzas 
Direccion de Operaciones 
Direccion de Seguimienlo y Control de Proyectos 
Direccion de Finanzas 

Delegaciones Regionales <6> 
Zones Especiales (3) 

Total, excluding stale corporations 

Corporacion Constructedoree de Vivienda <COVIN> 

Infer BAVINIC 
Consul tee 8AVlNIC 
Suministros BAVINIC 

GRAND TOTAL 

Number of Steff 

9 
11 
12 
27 

6 
8 
9 

68 

4 
15 
21 
12 

4 
13 
16 
19 

461 
51 

59 

91 

52 

52 

512 

765 

770 

17 . 
16 
56 

1,525 

Source: Payroll records and interviews with MINVAH staff • 
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The regional offices (delesaciones regionales> are located in each 
of the six regions of the country plus the three zones especiales, which 
ere located along the eastern <Misq1Jito> coast in the less developed 
part. of the country. In some regions, there ere also "zonal" offices 
<deleqaciones zonales) in the larger towns 1,;1nd cities. The purpose of 
the regional offices is to provide the interface between MINVAH end the 
beneficiaries of its various hou~ins programs. Thus, the main functions 
of the regional offices ere to plan, allocate, coordinate, manage and 
regulate public housing in their respective regions arid to collect regu-
lar loan repayments from the beneficiaries. Regional offices also have 
more general responsibilities for research end planning in their regions 
but these inevitably take second place to the operational need to run 
the public-housing pr09ram. Regional offices vary in size from ten to 
fifteen staff in the smaller regions to nearly two hundred in the larg-
est <Region III, which includes Managua). 

There are also two state corporations (empresas) which form pert. of 
MINVAH: namely, COVIN end BAVINIC, each of which works on a fee-for-ser-
vice basis for other parts of the Ministry end occasionally for other 
government.. agencies as well. COVIN ( Corporacion ConstructJadores de 
Vivienda> is e consort.i\Jlll of .t.1o1elve agencies that toget.her provide t..he 
institutional framework for implement.ins e national policy of industri-
alized housing. Each of the six regions hes its own branch of COVIN 
capable of undertaking tJhe constnJction of standard houses out. of pre-
fabricated pert.s. There is also a number of COVIN factories turning out. 
prefabricated components (including building cou1ponents like cement 
slabs and wooden rafters as well as finished products like doors and 
windows). COVIN also hes two support. agencies -- one of which, EPROVIN, 
provides the design and specifications for all houses in each project. 
This information serves not only as the basis for the contract.or's scope 
of work and bi 11 of quantities but. al so for managing production in COVIN 
menufactvring plant.s. 

BAVINIC, the other state corporation within MINVAH, consists of a 
number of staff funct.icins inherited from the old Banco de la Vivienda de 
Nicaragua, inclvdin9 computer services Clnfor BAVINIC>, consulting engi-
neering <Consultee BAVINIC>, and commercial development. Of these, In-
fer BAVINIC effectively functions as the computer department for the 
rest of the Ministry, providing not only data-entry and data-processing 
services but. also assistance in systems analysis and' system design as 
well as a limited amount of user training. Infer BAVINIC has a staff of 
ebovt fifteen people, of whom four are qualified computer graduates 
<licensiedos>. 

Thus, the,Ministry is no stranger to computerization, although the 
applications to date have been by and large of a fairly traditional 
nature. MINVAH hes two computer systems of it3 own and regularly leases 
time on a third. These three systems ere described briefly below: 
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IBH Syst.em 3/10 

This system includes 60 Mb of disk st.ora9e, several tape drives and 
a high-speed lineprinter; however, it. has been out. of order since 
September 1986. Repair is no lon9er regarded es cost-effective and 
most. epplications that were run on the system have now been trans-
ferred to the System 34 described below. 

This is e multi-vser system with three terminals and t.wo printers. 
The CPU is based on a proprietary Z-80A emulator rvnnin9 the MUSE 
operatins system <said to be a superset of MPIM, the multi-user 
version of CP/M) and provides 64 Kb of random access memory to each 
user. The only st.orase device is a 10-Mb hard disk with a 20 Mb 
streamer-tape backup system. There are two Wyse and one Qume ter-
minals and the printers ere an old Cent.ronics and an Epson FX-285. 
The syst.em is equipped 11:il.h interpreted BASIC ("Business BASIC"), 
and a few standard OP/M programs (such as Calcstar>. 

IBM System 34 

To me}~e up for the loss of capacity caused by t.he breakdown of l.he 
old System 3, Infor BAVINIC no.., leases time on a System 34 located 
in ~he Minist.erio de Transporte t.o run a small number of programs. 
These programs are a 11 custom wr i U .. en in RPG- I I or COBOL and do not. 
use specialized packages for account.ins or database management_., 

Time on other computer systems has also been arranged when required for 
unique applicel.ions, such as questionnaire processing and analysis. In 
addition, EPRO'JIN (pert. of lhe st.ate corporation COVIN> has two Sharp 
PC-1500 hand-held microcomp1_1lers (each wit.h 16 Kb RAM end print.er), 
'lolhich are used fc•r sin1ple engineering calculations. Sometiine soon, 
MINVAH also expects to receive an Apple Macintosh computer from the 
Government. of It.sly es part of an internat.ional-development. proLiect.. 

For lhe lime being, MINVAH has about. half e dozen compvt.er applica-
tions vnderway. Briefly, these are: 

Public Hovsins Hanaseaent 

A computerized database on public housing throughout. Nicaragua was 
established in 1986. This database contained approximately 10,000 
records and included information on each properly and its occupants 
(but. not.. on loan repayments>. Printouts were obtained just.. before 
the breakdown of the System 3 in Sept.ember 1986; since lhen, how-
ever, lhe database has not. been updated and no furlher use hes been 
made of it.. Apperent.ly, this program and delebase have not been 
t.ransferred t.o t.he borrowed Syst.em 34. 

feasibility Study for the "inisterio de Uivienda y Asenta1ientos H\lllanos, Nicaragua Page 5 



• 

• 

• 

( 

Acco'Ul"llin9 end Payroll 

A basic account.ins system for t..he Ministry is currently running on 
t.he borrowed System 34. Date on income and expenditure are entered 
into t.he computer and monthly reports (which C\.Jrrent.ly run t.o abovt 
140 pases> are provided to the Direccion de Finanzas. The system 
has about 250 codes in the chart of ecco\mls et t.he present time. 
A separate payroll program for MINVAH staff runs on the Zeus micro-
computer. · The program is custom writ.ten in interpreted BASIC end 
manages approximately 2,000 records. <In fact., this is the only 
application currenl.ly rl.mning on t.he microcomputer.) A second pay-
roll program runs on t..he borrowed System 34 looks after the payroll 
for contract.. staff employed on all the various HINVAH projects. 
Neither payroll program is directly int.egret.eel with the account.ins 
program. 

Bibliographical Information Net.work 

Through t..he init.ietive of t..he Centro de Informacior. in MINVAH, e 
project is underway to create a bibliographical information nelwork 
on h\.1Ulan set.t..lements in Nicaragua Cred nacional de information en 
vivienda y asentamientos humanos). Ten agencies have agreed to 
participate and ere working on coding their holdings using a common 
format.. <ho.ja de anelisis documentaric». In the case of MINVAH, 
holdings amount. to some 8,000 it.ems; other a9encies may have more 
or less. The system now being t.esled is modeled on the widely used 
ISIS syst.em and is designed for event.ual comp1..1t.erizetion (alt.hough 
no decisions have yet. been made regarding suit.able hardware). 

Project. Specification end Cost.ins 

CPCE <Contral.eccion, Presupuesto, Cont.ri::>l y E.jec,xion) is snot.her 
database management. system. The database contains specifications 
and costs of all prefabricated bvilding materials produced by COVIN 

which are estimated to numt~r in excess of 20,000 items. With 
t.he CPCE program, EPROVIN can qvickly and easily translate hovsing-
project designs into exact bills of quantities, proposed product.ion 
schedvles, end detailed cost project.ions. The program is custom 
writ.ten in RPG-II end runs on the borrowed Syst..em 34. 

Inven~ory of Urban Infrastructure end Facilities 

In cooperation with the Government of Italy, MINVAH has begun a 
project. ( Diagnost..ico Int.er- v Intra-Urbano or DIIU > t.o establish a 
.computerized inventory of human-settlements infrastructure and fa-
c i l i t.ies throughout.. Nicaragua. The project. has reached t.he st.age 
of pilot sl.udies in three ·different. locations, one in each of t.he 
three western Regions <II, III and IV>. An Apple Macintosh micro-
computer is to be provided to the project. t.o assist. with publica-
tion of t..he inventory. The initial phase of l.he project. ends early 
in 1988 but renewal for a fvrl.her two years is ant.icipat.ed t.o allow 
for cc:,mpletion of the invent.cry on a netional basis. 
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Thus, MINVAH has already had significant if somewhat:.. traditional 
experience wit:..h comput:..erizat.ion. The experience is significant. beca\Jse 
it. has involved a variety of uses in different:.. parts oft.he Ministry in 
non-trivial data-processing fvnctions. Several of the databases, for 
example, contain tens of thousands of records. Ho1r1ever, the experience 
has been essentially traditional in the sense that it has made use of 
custom-writ.ten programs rather than specialized package~ and because 
programs have not provided for interactive, on-line access by end-users. 
These issues will be explored further in the next section of the report, 
which assesses the opportunities for building on the experience end re-
sources of the Ministry towards a more comprehensive end int.egrat:..ed in-
formation system on hvman settlements in Nicaragua . 
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2. ASSESSMENT 

Computerization is not a process t.het is either universal or mono-
lithic in nature. Indeed a process that. is appropriate for one organi-
zation or in one kind of environment may be qvite inappropriate in other 
cas~s. Before prescribin9 a strategy of computerization for any or9ani-
zet.ion, t.herf:?fore, it. is important. lo diesnose an or9anizat.ion 1 s needs 
and operat.in9 conditions. To this end, a nuaber of import.anl conclu-
sions can be drawn from lhe foregoing descriplion of the Ministry end 
it.a ect.ivit.ies. 

First., oppo1·t.unit.ies for comput.erizet.ion in MINV/>.H ere not dominet.-
ed by any single vse or vser. In t.he case of a bank or an airline com-
pany, for exalllple, there is likely to be one meJor use of computers 
<accovnl. management.. and passenger reservations respectively) that. over-
shadows ell others. In t.he case of MINVAH, it is clear t.hat.. there is a 
variety of pc•ssible computer eppl ications, some perhaps deserving ll!ore 
priority than others but none of t..hem COlllplet.ely doll!lnant. 

Second, t.he nat'l.1re, sources and vse of del.a by l.he various depart-
ments and corporal.ions in MINVAH are also very diverse. Some deta ere 
economic and financial in natvre, some ere social and legal, end some 
ere scient.i fie end t.echnicel. Simi lerly, some det..a have t.o be gathered 
in the field 1o.1hile ct.hers can be obl.ained from report.s and documents; 
some data concern Ministry operet.ions 1o.1hile others ere quite independent. 
of 1o.1het the Ministry does. Moreover, some dat..e require only minimal 
processing (e.g. finding and printing), while ct.her data may require 
complex erit.hmel.icel menipulatic•n and present.et.ion. In short, dat.e-
processing needs in MINVAH are very varied. 

Third, the st.rucl.vre of MINVAH is relatively decentralized. Most. 
of it.s programs end projects ere implemented through the re9ionel offi-
ces and the st.ate corporations. Each of these is in turn subdivided 
into e variety of zonal offices Cin the case of regional offices) end 
functional entities (in the case of the stet.e corporations) -- where in 
turn most. of t.heir work is carried on. The result. is that. MINVAH staff 
and at.her resovrces are dist.ribut.ed to reflect this decent.ralizat.ion. 
It. also means t.hat. 9ood communications and standardized procedures play 
en import.ant. part in t.he efficient. operation of the Ministry. 

Based on this assessment. of MINVAH, an effecl.ive informal.ion syetem 
is 9oin9 t.o be have to meet. t.he following criteria: 
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Increment.el design: The information needs of t..he Ministry are t.oo 
varied and too complex to be ent.icipet ... ed in their tot.al ity in ad-
vance. <Indeed, perceived needs may well chan9e as a result.. of pre-
liminary experience wit.h the strengt..hs and weaknesses of computeri-
zation.) An information system for t..he Ministry should t.h\JS be de-
si9ned in st.ages. St.art. with some clear and present informal.ion 
requirement and design en appropriate response -- bearing in mind 
the possible need to integrate t.hat.. response wit.h and adapt it t..o 
other needs in t.he future. Implement. t.het system and t.hen go on t.o 
the next. issue -- bearing in mind t.he new opport.vnities created by 
the existence of capabilities already established. 

Decentralized access: Given the decentralized structure of MINVAH, 
it is desirable to provide access to computers in the regional of-
fices and the state corporations. Not. only will this provide addi-
tional resources where they may be most. useful. It is also more 
efficient. for dat.e that. ere to be computerized to be entered int_.o 
computers es early in t..he process as possible. This red\.ices the 
time req1;ired for any s\.ibsequent. processing end t.he possibility of 
errors in t.he det.a. It. is also easier t.o persuade people cif the 
value of entering det..a int.o e computer and keeping the det.a up-t.o-
dat.e if t.hey can see some t..emgible benefit. from it, even if it. is 
only the evoidsnce of dupl icet.ion. A greet. deal of t.ime and effort. 
spent. on dat.e ent.ry at. the end of e long dat.a-processing "chain" 
may hardly seem wort.h...,hile if all t..he computer can do is print the 
det.a back again \albeit. in a neat. and orderly table>. Even naive 
users kno"' thstJ computers ere more than glorified typing machines . 

User friendly progem int.e1·feces: Given t..he need for frequent. up-
dating of many MINVAH dat.abeses and t..he advantages in speed and 
convenience of interactive use, it. is desirable for programs t..c' be 
designed for on-line use by staff who are not.. comput.er specialist.~. 

It. is possible t.o achieve most of these objectives ... it.h terminsls 
connected t.o e cent.re 1 syst.em, but. that. is probably not. t.he most. appri::,-
priat.e "architecture" for en or9anizat.ion like MINVAH. For one thing, 
the 9eo9raphical dispersion of some users <e.g. in regional offices> 
mi9ht make t.he costs of connect.ion quite high. While informal.ion t.rans-
fer is import.ant for t.he Ministry, in most. cases communicat.ion need not. 
be inst.ant.eneovs. If it t.akes a few days rat.her than a fey minutes for 
reports to come in from a regional office, for example, it. is not e dis-
aster. On t.he ot.her hand, the Ministry has already experienced some of 
the dieadvant.ages of centralized systems: for example, its obsoles-
cence, its lack of flexibilit.y, its need for specialist. programmers, its 
high cost of meint.enence, its lack of redundancy, end its risk of com-
plete paralysis in t.he event of e breakdown. Finally, while a cent.ral 
comput.er can offer more po...,er and more speed then dist.ribut.ed process-
ing, the latter is becoming more and more cost-effective as time goes by 

psrt.iculerly in relat.ion to the scale of computing needs in MINVAH . 
Moreover, for some pw'poses, t.h is difference is more thsn adeq\.let.e 1 y 
compenset.ed for by t.he much greeter va1· iety of off-t.he-shel f soft...,are. 
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For all these reasons, the feasibility of a system of stand-alone 
microcomputers will be considered here, all of them compatible with each 
other and capable of exchan9in9 dete end programs on diskette, by direct. 
connection or by modem vsing a common carrier (like the telephone>. The 
st.vdy will propose e number of distinct. computer applications for imple-
mentation in their own right. alt.hou9h with the potential for subsequent. 
integration into a larger "system of systems". Priority will be given 
~o high-impact. applications with easy implement.at.ion end which build on 
the existing experience in the Ministry. Special et.tent.ion will be paid 
to the need for training and the design of user-friendly interfaces for 
non-specialist. users. In short., this study will propose a new and more 
decentralized approach to computerization in the Ministry, en approach 
in which users accept more responsibility for their own date-processing 
requirements and the role of computer specialists becomes more that of 
consultants end trainers then purveyors of data-processing services es 
such. 

2.1 Management of Public Housing 

Since 1979, MINVAH hes delivered nearly 50,000 individual housing 
units of different kinds ranging from site-and-service schemes to com-
plete housing units (see Table 2.1). Through its various departments 
and asencies, MINV.t>.H is responsible for the entire process of building 
and delivering t.hese units, including preliminary design end site selec-
tion, feasibility studies, financial arrangements, detailed specifica-
tion of materials, construct.ion supervision, el location of ~mit..s to oc-
cupants, regulation and (in some cases> maintenance, end collection cf 
regular loan repayments over periods of up t.o t.went.y years. 

By general consensus, the most. problematical part of the this pro-
cess is t..he las~: administration, regulation and collect.ion of payments 
in respect. of delivered units. These functions ere the responsibility 
of the regional offices and the Direccion de Opereciones. The Ministry 
is now et the point where its exist.ins manual methods ere no longer ade-
quate to t..he task. Amons the problems are: 

Arrears are extensive but. the Ministry does not know how ex-
tensive. Inflation, particularly in the lest. two or three 
years, hes had the effect. of discoura9in9 people from paying 
any debts on time. In some cases, the reel value of monthly 
payments (e.9. NC$ SO, or CA$ 0.01> is less than the cost of 
collection. Even when payments ere made, it can apparently 
sometimes take weeks for amounts to be properly credited. 

Occupancy records ere unreliable; so regulation of use and 
control of resale is correspondingly inhibited. 
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Tl!lble 2.1 

PUBLIC HOUSING INITIATIVES IN NICARAGUA, 1979-1986, BY REGION AND TYPE 
OF UNIT 

Res- Population Sit.e-and- Self-Help Core Finished Tot.al % 
ion (1985) Service Unit.s Housins Houses Unit.s Tot. 

---------- --------- --------- --------- --------- ---------
I 321, 142 3,493 673 1,192 926 6,284 13 

II 570,546 4,534 873 0 2,525 7,932 17 
III 867,395 15,723 810 0 4,894 21 ,427 45 

IV 585,953 2, 127 622 0 494 3,243 7 
v 313,689 84 322 0 243 649 1 

VI 420,938 542 1, 260 1,603 649 4,054 9 

ZE 1 102,666 49 245 0 l, 725 2,019 4 
ZE 2 52,51£ 333 278 0 I) 611 1 
ZE 3 37' 119 0 0 1,0'.;?.0 121 1,141 2 

Tot.al 3,272,064 26,885 5, 083 3,815 11, 577 47,350 100 

% Tot.al Init..iat..ives 57 11 8 24 100 

------------------------------------------------------------------------

Not.es: Dal.a inch.1de init.iet.ives completed i..1p t..o June 30t..h, 1986. Sit.e-
end-service unit.s or lot.es ere primarily for i..1rban areas (vrbaniz-
aciones progresives), while core housing unit.s or t.echos are mainly 
for rural areas (asent.emient.os campesinos). Self-help vnit.s usual-
ly include provision of serviced lot.s as 111ell as si..1it.able building 
mat.eriels <banco de mat.erieles). "ZE" st.ands for Zona Especial and 
refers t.o t.he t.hree easternmost. regions of t.he count.ry. 

Soyrce: Population dat.a are from t.he Annuario Est.adist.ico de Niceresua. 
1985 <Manasua: INEC, 1986). Dat.a on housin9 init.iat.ives are t.aken 
from Direccion General de Vivienda y Desarrollo Urbano, Dirreccion 
de Plani facacion Seel.oral, unpublished t.able marked "Cuadro No. 4" 
and dated Ocl.ober 1, 1986; t.eble corrected for an apparent. error in 
t.he number of sit.e-and-service unit.s provided in ZE 3 • 
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Ownership records ere unreliable. Not. only doe_s this cause 
difficulties t.he Minist.ry. For t.he individual o..,ner t.oo, 
poor records may adversely affect. his or her security of t.en-
vre as well es t.he extent. of protection afforded by insurance 
egsinsl fire or other damage. 

As noled above, e start was made on a limited database for managing 
pvblic housing in 1986 but., fore number of reasons, it. has not had much 
vse. For one thing, the computer it. was running on is no longer avail-
able; however, the database could have been transferred to the borro..,ed 
System 34, as other MINVAH programs ..,ere. More import.ant., therefore, 
may be the fact that. the print.outs were difficult. lo read and the dala-

.'>baae t.o0 lime-consuming to keep up-to-date. 

It. has not. been possible in the time available t.o make a deleiled 
design for a public-housing det.abese management. system; but. a few gene-
ral svggest.ions may prove useful. First., it is not. necessary lo compv-
ter i ze e 11 hc:::>us i ng records et.. once, ever. if t.het. is the event.us l 9oa l. 
P.. workable end useful system c:en be est.a bl i shed that. inc hides only some 
types of housin9 end/or some regions of t.he counlry (e.g. ell completed 
houses or a 11 uni l. s in Region I I I> . Second , in order lo make maxi mum 
use of such e system as ..,ell as t.o help ensure t.het. it.. is kept. up-to-
dat.e, it. is import.ant. t.o provide computer access in l.he regional offi-
ces. Int.his way, dat.a vill be enlered int.o the computer es early ir1 

the collect.ion process es possible. Third, it. vill probably prove wise 
to struct.ure the system in terms of several dist.incl but. interrelated 
databases rat.her then one large one; for example, there might. be e dat.s-
base dealing wit..h t.he housing units, snot.her dat.ebese for their occu-
pant.s, a third dal.abase cont.sining del.e i ls of loan t.ransecl.ions, end so 
on. In short., the design cf a database management.. system for public 
housing is going lo be e critical element. in its event.us! effectiveness. 

2.2 Bibliogrsphicsl end Documentary Informal.ion Systems 

The Centro de Informacion in MINVAH is responsible for maintaining 
and operatins bot..h the Ministry's library and information cent.re end it.s 
internal archives. As described above, the Centro de Informacion has 
already launched e project. lo codify its approximately 8,~00 library 
holdings in accordance with a system which is being used by nine other 
libraries in Nicera9ua and which is in turn based on an int.ernat.ionelly 
vsed system bibliographical syst.em <ISIS>. Al the same lime, the Cenlro 
de lnformacion hes begun t.he process of storing and cat.eloguing MINVAH 
archives, alt.hough t.his project. is not. es advanced as t.he bibliographi-
cal net..\o.'ork • 

Feasibility Study for the "inisterio de Uivienda y Asentamientos ifuB11T10& 1 Nicaragua Page 12 



• 

• 

• 

Both these projects are s\Jit.able for comput.erization. There exists 
ready-made, off-lhe-shelf soft.111are for database management.. (ordenecion 
de bases de del.os l desi9ned for applications just. like these. Indeed, 
in the particular case of ISIS, there is now a version <Micro/ISIS> t.hel 
runs on microcomp\Jlers -- ellhovgh the advanla9e of usin9 a database 
mena9ement.. package lhat.. is less specialized end more widely used (s\Jch 
as dBaseIII> is that. more people will know ho"' t.o use it. and thus be 
able lo access the database on their Olilfl machines al their own conveni-
ence inst..eed of having t.o rely on t.he resources of lhe Cent.re for the 
service. 

Thus, in cont.rest.. lo lhe public-housing example discussed above, 
aosl of the systems design work for bibliographic and archival informa-
tion systems hes eilher beer. done already or is qui le st.raighlfor"7ard. 
<No delei led st.\Jdy of the proposed database design was possible in the 
lime available; however, il may be noled lhel t..he present.. slr\Jclure 
provides more than forty different.. fields for each separate document... 
It.. may be worth sett.ling for e much simpler structure in order t..o get s 
working in format.ion system in place es soon es possible.) The crit..icel 
thing that.. is st.ill missing is a computer t.o run it. on. When t.his be-
comes available, t.he res\.•lt.s ...,ill be of benefit. l.o everyone working in 
t.he field of human sett.lement..s in Nicaragua, including not. only MINVAH 
staff but. also everyone else "7ho uses the syst..em . 

2.3 Financial Planning end Analysis 

In both the Direccion de Planificecion Sect.oral and t..he Direccion 
de Seguimienl.o y Control de Proyeclos ( DISCEP), t.he Mini slry does a lc:1l. 
of financial planning end analysis. Among their various ect.ivit.ies are 
pre-feasibility end feasibilil.y sl.udies, project. eval\Jel.ions, cost.-bene-
fi t analyses, cesh-flo..., projeclions, investment. st..ral.egies based on in-
ternal rat.es of rel.urn and al.her criteria, comparative essessmenl.s of 
sect.oral performance, etc. Moreover, the usefulenss of studies like 
these can be enhanced "7ith more sophist..icat.ed l.echniques like shadow 
pricing, sensit.ivit.y analysis, and others. 

These kinds of dale-processing e.re ideally suiled for "electronic 
spreadsheets" ( ho.jas eleclronices >. To the user, a spreadsheet. appears 
to be not so much a computer prosrem as a sort. of "word processor for 
numbers". With t.he help of various "templates", e spreadsheet. can be 
adapted to all sort..s of financial planning and analysis (as well as a 
great. many other kinds of applications), in which the user has only lo 
enter the base dal.a and then let. the compuler make all lhe necessary 
calculations and then display lhe results. There are several off-t..he-
shel f soft.were programs (such es Lot.us 1-2-3 or Supercalc4) t..hat.. provide 
these capabilities, es well es ot..he1- related functions (s\.1ch as graphic-
al display of dat..e as well as simple database management. functions). 
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Here t.oo t.here is lilt.le preliminary design work t.hat neede t.o be 
done. "Programming" a spreadsheet consists of lilt.le more than t.rans-
ferrins t.o the spreadsheet the desired format and formulas for standard 
kinds of analyses end then entering the base det.a in the appropriate 
"cells" in t.he t.able. All that.. is needed to set st.art.ed is access t.o 
the appropriate hardware and software plvs a little help in setting vp 
some preliminary t.emplet.es. The result.a will help to strengthen the 
research end management. capacities of MINVAH end thus its ability t.o 
deliver programs on time and within budget.. 

2.4 Accounting and Payroll 

As noted, t..he Ministry already has a computerized ecco'\.mtin9 end 
payroll syst.em in operation in t.he Direccion de Finenzas. The purpose 
of strengthening capacities in t.hi s area would be t..o make t..he syste1r1 
more flexible and usef\.11 by providing a fully integrated environment for 
general ledger, acco\.ints payable, accounts receivable, inventory and 
payroll; by bringing the system on-line; and by providing for a wider 
variety of report and search capabilities. 

Here too there is a var iet.y c>f off-the-shelf software that can pro-
vide the capabilities required, althov9h choosing the most appropriate 
software for MINVAH needs will be more problematical here than in the 
case of t ... he spreadsheet soft...ware. Thus, the ""isest covrse of act.ion 
may be to begin nc>t wit.h a new system. b\.1t. by transferring the exist.ins 
programs and databases tot.he new hardware and setting them on-line. 
Next, choose an appropriate accounting package with fully int.egrat.ed 
modules end convert the two payroll systems to t...he new soft...""are. Final-
ly, bring the other accounting funcl-ions over t.o t.he new system. 

2.5 Project Design and Specification 

HINVAH has developed a sophisticated system of industrialized hovs-
in9, inclvdin9 design, manufect..urin9 and construction. At. the centre of 
~his process is the design and specification of hovsins vnits, ~hich is 
provided by EPROVIN (pert of COVIN, the st.ate coporation responsible for 
hovsing construction>. The Ministry has already taken a major step to-
1r1erds computerization in this area by creating the CPCE <Cont.rat.accion. 
Presypvesto, Control y E.iecucion> program.and database for detailing and 
cost.ins housing uni ts and project propos·al s . 
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However, the actual desi9n 1 drewins and deteilins of housing units 
is still being done manvally. The result that much of the flexibility 
inherent in a system of more than 20,000 different buildine components 
is not being fully realized: with minor variations for cultural end 
climatic differences, EPROVIN is currently working with only seven basic 
housing models, ranging in size from 43 to 102 square metres. While it 
is technically possible to build a greet many different types of houses 
from so many building components, EPROVIN does not have the reso~Jf'ces to 
provide the detailed drewin9s and calculations necessary to SlJpport a 
wider range of models. 

This kind of capacity could easily be provided by off-the-shelf CAD 
(computer-assisted design> packages like Auto-CAD. Packages like these 
can store drawings electronically, allolA' them to.be modified or "edited" 
on screen, di splay several dralo'ings "on t.op" of each other to make sure 
things fit. "'here they are supposed to, and so on. All of t.his makes the 
task of desisning and dra1.1in9 e great deal easier. Moreover, compuler-
essist.ed design is ideally suited to situations where there ere standard· 
components, the details of which can all be stored electronically and 
celled up whenever they ere needed. 

2.6 Qt.her MINVAH Compvt..er Applicat.ions 

The priorities identified above represent only some of 
possible applications of microcomp\.it.ers to human set.t.lement.s. 
complet.e and annotated list is provided in an Appendix lo this 
Two points need t.o be made in this connect.ion. 

t..he msny 
( /;, more 
report.). 

Word processing ls en application with obvious ul.ility t.hrougho1Jt. 
the Minist.ry. Nevertheless, word processing has not been specifically 
referred t..o in t.his report. on the assumption that. comput.er 1Jsers ...,ho 
find they can benefit from word processing will do so without it. needing 
to have any priority in lhis project. Suit.able software (including 
Spanish versions of Wordster and Word Perfect> is readily available in 
Mane9ua. 

Second, elthoueh physical-planning applications have not been given 
priority in this report, computerization is being introduced in this 
area loo. With the cooperation of the Government of Italy, MINVAH has 
begun work on a computerized inventory of urban infrastructure and other 
facilities. When it. is completed, t.his inventory will form a useful 
part. of a h\Jlllan-set.tlemenls information system. Similarly, other 
computer applications in the field of physical planning will no doubt be 
identified. 
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2.7 Implications 

·.'· ·\ . -·J 
-::~ ··' 

There are at least. tvo important. organizational implications in the 
computer strategy out.lined above. These are: the chan9in9 role of the 
MINVAH computer unit. <Infor BAVINIC> end the need for sisnficant. 
investment. in staff training. 

Up to now, Infor BAVINIC has operated just like a conventional 
dat.a-processing department.. That is, vhen computer processin9 of any 
kind is required, Infor BAVINIC does it. Users explain what they went 
done and provide the data to be processed, but. the actual computation 
carried out. by Infor BAVINIC (either on their own or borrowed systems>. 
One of the implications of the strategy proposed here is that this 
t.raditionel relationship between users er1d experts should be changed. 
On the one hand users vould become responsible for doing their own data-
processing. On the other hand, Infor BAVINIC would assume the role of 
consult.ant., teacher and syst.ems manager rat.her than computer operator. 
These chan9es need to be recognized and reflected in organizational end 
st.effing terms, if t.hey are not to be unsettling for those concerned. 

The introduction of computer literacy to MINVAH on the scale pro-
posed here represents a major \Jndertahing. As a general rule, it makes 
sense to train en average of three people for each available micro-
computer -- more than that end people are unlikely to have enough access 
t.o keep their skills currenL; less than that and the computers ere un-
likely t.o be fully ut.ilized. Given t.he scope of applicat.ions proposed 
above, therefore, this may ii:r1ply training between SO and 75 staff mei:r1-
bers to e level S\.lfficient t.o enable them to operate one or two soft.ware 
packages. Some staff will also want more than t.his. 

Training on this scale wi 11 represent. quite e challenge for MINVAH 
in 9eneral and In for BAVINIC in particular. Mot.i vet.ion for cornput.er 
trainins is usually high, as people recosnize that. it will probably make 
their work easier and themselves more marketable. Nevertheless, it. is 
import.ant. for senior mana9ement t.o recosnize the full extent of the com-
mitment., or9anizet.ionel end individual, that is required for this kind 
of technolosicel transformation of the workplace. Among other things, 
MINVAH staff must. be provided with suit.able t.reinin9 materials <which 
means materials in Spanish) and eno1J9h access to computers to be able t.o 
learn and practice their new skills. Perhaps most import.ant. of all, 
staff should be convinced that. senior management understands and sup-
ports the new technology . 
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3. ·CONCLUSION 

The purpose of this report has been lo discuss lhe feasibility of a 
national information syslem on human selllemenls for lhe Hinislerio de 
Vivienda y Asenlamienlos Humanos <MINVAH>. The conclusion presented 
here is lhat. auch an information system is indeed feasible, as long ea 
lhe system is designed in a way lhal is appropriate lo lhe resources and 
needs oft.he Hinislry. In particular, lhis means adopting a slret.egy of 
compulerizet..ion t.hel is increment.el, decentralized and user-friendly. 
The result. may well be e "system of systems" rat.her then a single, com-
'prehensive information system, bvt. t.he effecl will be the same: more 
effective and more efficient. or9enizalion of information in t.he Minslry. 

MINVAH is by nc• means ignorant. of computers end \:.heir capabi lilies. 
At. least. half a dozen major applications are current.ly underway. The 
key steps in lransformin9 lhis experience inlo lhe elements of an infor-
mal.ion sysl.em ere lo give \.lsers more responsibility for and cont.rel over 
lhe1r computing needs, lo provide them with a broader range of compul:.er 
capabilities, and lo facilitate dal.a communication bet.ween different. 
vsers end different programs. This will require three main inputs: 
technical assistance, computer equipment., and staff training. These are 
the components of the alt.ached Project. Proposal . 

This report. has proposed five priority areas for improving informa-
l.ion processing: public housing, bibliographic dat.e, financial analysis, 
accounting, and comp\.il.er-aided design. In each case, better in format. ion 
'Will heve both direct end indirect benefits. First, bet.ler information 
will be of direct. benefit. to present. end fvt.ure beneficiaries of MINVAH 
programs. Second, this will be of indirect. benefit. by helping justify 
ext.ending the principle of improving informal.ion systems to other areas 
of MINVAH activity -- perhaps even to other government agencies~ 

Il seems almost. a truism to say lhal better information leads t.o 
better decision-making; yet. lhal may also be an over-simplification. 
Beller information does create an opportunity for better decision-making 
but. the first does not svarant.ee lhe second.. Indeed, in format.ion some-
times shines a harsh light.. Knowing more abovt. what. is haPPeninq may 
reveal .how lilt.le we know about whet we ere £s;U.ns about il~ In at.her 
words, it is one thins lo have information and snot.her l.hin9 t.o know how 
lo use il. Information systems can provide answers but .. they may also 
ask quest.ions. Bvt. that. loo may ultimately be a good thins . 
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Appendix: SELECTED MICROCOMPUTER USES AND THEIR POTENTIAL APPLICATIONS 
TO PLANNING AND MANAGEMENT OF HUMAN SETTLEMENTS IN NICARAGUA 

1. lllD PIOtEBBD16 (If) 

POTENTIAL USES: Report-writin9 1 letter-vriting, preparation of foru, drafting of lepl docuaenb, etc. 

SPECIAL HARDWARE: Hone required, although users aay eventually uant laser printers for producin9 ~nts of typeaet quality. 

SOFTWARE SOURCES: Nu11rous co11ercial and non·co11ercial llP packages are available, including a08e prograss with features like 
the ability to create custo1ized foro letters (usually called 0 1ail-1erging0

), to display telCi: in several 
columns, to perform simple arithaetic operations, to provide limited text-aanage1ent features (such as sort-
ing), to access spelling-checkers and/or thesauruses, to manage footnotes and prepare indices, etc. There are 
also (usually separate) packages for page layout and graphics, particularly for use with laser printers. The 
raost widely used llP package is probably Wordstar, although it has none of the features just aentioned except 
mail-merge and a spelling-checker. 

CO,.l'IENTS: Training in the basics of WP is readily available, including ~•e teaching programs (or "tutorials") that are 
available as coaputer progra1s on disk. ltore elaborate applications (such as 1ail-aerge and use of standard 
"boiler-plate" text) 1ay require more extensive and more custoaized training . 

2. llflTABASE IWIAGEIDT SYSIDIS CDBrtS> 

POTENTIAL USES: Numerous, but particularly in connection with land manageaent, property-tax administration and rent collection 
(ground-rent and housing rental). 

SPECIAL HARDWARE: Hone required, although large databases (from 200 Kb up) are faster to retrieve and easier to aanipulate if a 
hard disk is available. CHard disks should in turn be provided with a suitable backup system), The entry of 
prepared data can also be significantly speeded up by use of an optical character reader (OCR), prices of 
llhich are 11ow below USS 2,000. 

SOfTllARE SOURtES: lluaerous couerciel and non-couercial DBllS packages are available. dBaaelll+, Rbase 5000 and Paradox are 
popular 1tidely used c:onercial packages uith their°'"' prograning languages and United urelational• capabi-
lities. To optiuize the use of such complex packages, it Bay be desirable to get "utility" packages for these 
prograas to help prepare screen/report fonts and C011pilera to speed prograa execution. For aiaple tasks, on 
the other hand, a &iopler file 1111nege1ent prograu (like pfsFile> or an 11analytical" DBPIS Clike Reflex) 1ay be 
preferabla. 

CO!lllEHTS: Co1puterized DBMS can facilitate al1ost any kind of record-keeping and record-processing, including adDinis-
trative uses like personnel, dOC111ents 1 maps, equipment, vehicles, supplies, etc. as well as more aubstantiYe 
applications related to land, buildings, road oaintenance, traffic signs, street lighting, uater valves, 1an-
holes, etc. 
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Appendix A (cont'd.> 

3. flCCllllfllC, IUDCETIIS MID FDIAllClft. INLYSIS 

POTENTIAL USES: Prograa and project budgeting; accounb unaguent; feasibility enelysb of financial achetes such as revolv-
ing funds end other housing finance scheaes; bills of quantities CBOQ> for construction projects; etc. 

SPECIAL HARDWARE: None required, although again a herd dialc aey prove useful for larger files. <However, note that east spread-
sheet progrims operate entirely in aeeory; ao uxi- file size is li1ited by available neaory or RM, not 
disk cepaci ty,) 

SDFTYARE SOURCES: Straightforward budgeting and financial analysis can be done with a standard spreadsheet package (like Lotus 
123, Supercalc4 or their non-couercial counterparts) or even a database raanageoent prograa. However, 1ore 
complicated accounting operations (such as payroll, purchasing, accounts payable, etc.) 1ay require oore &pe-
cialized software, probably from coaaercial ~rces. 

COMMEHTS: Spreadsheet programs like those cited above are among the most fleKible programs available. While their most 
obvious application is to financial aatters, they can be used for alDOSt any kind of simple aritheetic analy-
sis: &ae also item 5 below . 

4. STAilSTICAl AllllYSIS 

POTENTIAL USES: Research and planning; monitoring for cotplience with regulations and by-laws; population projections; fore-
casting demand for services; survey research and questionnaire processing; etc. 

SPECIAL HARDWARE: None required but: (a) soae of the nore sophisticated coaaercial software requires a hard disk; and (b) for 
large datafiles it ey be desirable to add a autheaatica co-prDCe$5(1T'• <like the Intel 8087 or 80287) in 
order to apeed procesaing tl1es. 

SOFTWARE SOURCES: Coeaarcial and non-c111Berciel packages are widely available, although (in this case) the latter do not usually 
offer the aaae level of perforuance as the foraer. Two of the aost widely used co11ercial packages are SPSS 
end BAS. There are also ready-eade "ta.plates" (or "overlays") for apread&heet package~ to handle &i1ple or 
apeciali1ed requireaents. The United Nations Fund for Population Activity <UHFPA> and the Population Council 
in New York both have non-connercial nicrocoaputer aoftware especially for deaographic analysis. 

COtlllENTS: Although these packages ere not always the eniest end 110St friendly to use, both SPSS and SAS are widely used 
on mainframe cotpUters. Thus, when they are available, data from such sources may well be provided in a form 
that is already suitable for processing with these packages. 
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Appendix A (con~'d.) 

S. mlfTEI llJllELillG Fii llRMITRUCTURE Pl.AtllING AllD DESICN 

POTDfTIAL USES: Site and 111rvice acheees; housing needa a1111ue11t; uter-diatribution and 111111898 ayateu; tra1111PDrtation net-
work& and aystees; econoaic and finencial IOdela far coat-recovery; etc. 

IPECIAL RARDllARE: None nquired, although it ay be dasirable to enhenc:e the basic equip119nt 11ith a "utheaatica co-pracenor• 
Clike the Intel 8087 or 80287) in order to speed proc:easing times. 

SOFTWARE SOURCES: fticrDCODputer software is available for planning and designing housing prograas, road networks, street light-
ing, water-supply systems, sewage systems, electrical power lines, and so on. Software for these purposes can 
be obtained fron coaraercial sources (like the Danish Hydraulics Institute) and non-cOODercial aDUrces (like 
the World Bank, the United Nations Developeent Progr111e, the United States AID Agency, and the US Departoent 
of Transportation), 

CDl'tl\EHTS: Thanks to the availability of ready-oade software packages, oicroco1puters make it feasible for ordinary plan-
ners to apply sophisticated lliltheaatical techniques to the design and optimization of infrastructure systens, 
techniques which they oight not otherwise have the time or resources to e1ploy . 

6. scmrnnc MD ENCllEERIMG RMALYSIS 

POTENTIAL USES: Analysis of building aaterials and structures, including soils, earthworks, posts, piles, foundations, and 
bei!lls for buildin95, roads and bridges; engineering calculations for hydraulic and electrical-power systeas; 
energy-use profiles for buildings or projects; etc. 

SPECIAL HARDllARE: None required, although it aay be desirable to enhance the basic equipaent 11ith a uaathentics co-prot8i&Or0 

(like the Intel 8097 or 80287> in order to speed processing ti1111S. 

SDrnlAR£ scacES: Alo119 coaercial software products, Eureka (for ex11ple) i& a generic prograa for proceasing 1atheaatical for-
mulas. le68 suitable but still helpful for this purpose are atandard spreadsheet packages like Lotus 1-2-3 or 
Supercal~. Hon-conercial aource5 are available through elected universities, international profea&ional 
esaociitions, etc. It is also possible for uaer& with experience of high-level progr11111ing CBASIC, Fortran, 
Pascal, C, etc.) to 11rite their Dll11 prograos for this purpose if the appropriate interpreter or CD1Piler ia 
available on their system. 

cmtf!EHTS: hicrocouputers can encourage, expedite and standardize the use of aore sophisticated techniques for the numer-
ous scientific and engineering calculations involved the design and construction of housing and all kinds of 
urgan infrastructure, including specification, 1onitoring_and testing. 
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Appendix A <cont'd.> 

1. mfUTEl-tSSISTED 18181 <CM> II) '1llPlllCS 

POTEMTIAL USES: Design, layout and specification of plans for all kinds of construction, including houses, building, road&, 
bridges, etc.; preparation of drauh19s and sraphics operating lanuals, training materials, etc. 

SPECIAL HARDWARE: Effectively requires special peripheral equipaent far data input (e.9. a digitizer> and output (e.g. a plot-
ter). Enhanced colour capabilities are alao an obYiau& advantage for this kind of application. A 1athe1atics 
co-processor will also speed colplltationally intensive operations (such as rotation or "zooming"). 

SOFTWARE SOURCES: full-scale coaputer-assisted design CCAD) software is largely COlllercial, although prices tend to vary oore 
than differences in capabilities would seem to warrant. AutoCAO is probably the aost widely used co1mercial 
package, but there are packages iii th 1111re extensive features (such as full three-dimensional capacity). On 
the other hand, there are so1e siapler but still very useful programs available, including drawing programs 
like IJr. Halo (coaaercial) and PC-DRAY (non-coamercial). 

COllllEHTS: For serious engineering and architectural design work, there are also dedicated CAO 1ini-coaputer systems 
available. However, as an initial step, 1icrocoaputers can provide an iopressive level of capability, especi-
ally when allied with the appropriate peripheral equipaent • 

e. IWPING, SlJRUEYDIG Atl) GEUGRAPKICAI. llJURllATilll SYSTEJIS ms> 

POTENTIAL USES: Re5earch and planning; land administration; property aanageaent; roads and traffic management; etc. 

SPEClAI. HARDYARE: Here too special peripheral equipaent for data input (e.g. a digitizer) and output (e.g. a plotter) is an ad-
vantage. Col1111r capabilities are alao useful. 

.SOFTUARE SOURCES: There are aeveral C011ercial progrim for 1111PPill9 and CIS available for 1icroc01pUters Ce.9. PC-flAP> and the 
United Nations Centre for Hulan Settleaente (Habitat> haa a non-caaaercial package called Urban Data ffanage-
11ent &ftltare CUOHS> "1ich offers basic physical-planning capabilities. Pragrus for doing standard survey 
calculations and dr1111ing aiaple property surveys far houiiing plots are harder to find but can be progre11ed on 
aicrcaeputers using BASIC or other hi~-level languages if these are available. 

COll!!EKTS: At current levels of technology, full-scale GIS capabilities really require a dedicated aini-coaputer system. 
tblever, as an intitial atep, both to faniliarite ataff with eo1puter applications in this area and to provide 
basic operational support, uicroc111puter-based systeas can be very useful • 
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Appendix A (cont'd.) 

POTENTIAL USES: lend registration and aeseasaent; billing for taxes, utilities and services; licensing and revenue collection; 
11Unicipal budgeting and accounting; inYentory; payroll; uintenance adainistration Catrett cleaning, refuse 
collection, etc.>; building and vehicle 11T11get111nt; and 110 on. 

SPECIAL IVIRDWIRE: None required. 

SOFTWARE SOURCES: Standard software packages (like dBaseIIIt and Lotus 1-2-3 or similar) are quite suitable. Simple non-co1mer-
cial prograas are also available (e.g. for building and vehicle aaintenance), or they can readily be developed 
by users fa11iliar with BASIC or other appropriate progra11in9 languages. If 1ore sophisticated capabilities 
are required (e.g. to oonitor energy consuaption in buildings or street-lighting 1y11teos) 1 COll8ercial 1icro-
coaputer software is available. 

COf'lllEHTS: Applications like these can help maximize use (through efficient achedulingi, ainiaize costs (e.g. through 
energy conservation), prevent break-d011ns (e.g. by planning regular service prograos), and reduce losses 
(through i1proved collection of revenues) -- often to the point uhere the capital costs of coaputer equip1ent 
can be recovered in less than a year. lloreover, as liOOn as data start to be processed electronically at local 
levels, the data can quickly and easily be aade available to higher authorities for regional and national 
planning purposes. 

10. PROJECT MHAGEJEIT 

POTENTIAL USES: Project design; construction supervision; aonitoring work plans; etc. 

SPECIAL llARDllARE: Diana ~ired, although CQ1Plex projects are easier to aanage if a hard diak is available. {Hard disks could 
in turn be provided with a euitabls backup ayateo.) 

SOfTllARE SOURCES: There are atandard 1icrocoaputer prograe BYailable for project unaguent <like Tiel..ine or Harvard Total 
Project Ra1111911r 1 far exaaple>. 

COftl!EHTS: In addition to helping to aonitor project performance and costs, the better software packages also provide 
features such as delay costing and optiaua resource-reallocation routines that can be invoked partway through 
a project. 

•· 
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