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FEASIBILITY STUDY QF 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 feasibility study was commissioned by the International Deve-
lopment Research Centre, Ottawvs, at the request of the Ministerioc de
Vivienda y Asentsmientos Humanos of the Government of Nicaeragus. The
terme of reference for the study vere as follows:

. to carry out & study of the feasibility of establishing
a nationsl information system for the Ministry [Ministerio de
Vivienda y Asentamientos Humesnos] . . . [and] to assist the
Ministry to rewrite the proposal for suvbmission to the [Inter-
national Development Researchl] Centre.

In fulfillment. of these terms of reference, the present report and
attached Project Proposal sre respectfully submitted.

The Mission is grateful to the Ministro de Vivienda y Asentamientos
Humanos (Cro. Miguel Ernesto Vijil Iceza) and his staeff for their keen
interest and kind assistance throughout the Mission. Particulsr thanks
are due to Cro. Maric Murillo (Infor BAVINIC) for his kind assistance in
arranging meetings and providing documents.

While he is indebted to these and other individuals eand agencies
for much of the information contained in this report, the responsibility
for mny errors or omissions contained herein remains that of the auvthor.
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1. BACKGROUND

The Ministerio de Viviendm y Asentemientos Humanos (MINVAH) is the
chief government agency in Niceragua responsible for planning esnd inple-
menting national policy in respect of housing and human settlements.
The Ministry was created in August 1979 out of the fusion of the Banco
de la Viviende de Nicaragua (BAVINIC) and the Vice-Ministerio de Planif--
icacion Urbana (VIMPU). MINVAH currently consists of a central admini-
stration (including a Centro de Informacion); two Directoreates-General!l,
each divided into three Directorates; nine regional offices (delegac-
iones_  reqgionales); and two state corporations (empresms), each with s
variety of subsidiary operating units. Total staff in the Ministry (in-
cluding the regional offices) is about 1,500; see Table (.1.

The orgénization and functions of the six Directorates are briefly
as follows:

Direccion General de Vivienda y Desarrcllo Urbano

1. Direccion de Planificacion Sectorial, which is responsible
for monitoring and coordinsting public investment in human
‘ . set.tlements on a national basis.

2. Direccion de Desarrollo Urbsno, which is responsible for
promot.ing and monitoring urban/regionsl land-use planning
throughout the country.

3. Direccion de Investigaciones Tecnicas, which 15 respeon-
sible for carrying out research on varicus aspects of
human settlements.

Direccion General de Finanzas

4. Direccion de Operaciones, wvhich is responsible for a&ll as-
pects of the manegement of public housing on & nstional
basis.

S. Direccion de 8Beguimiento y Control de Proyectos (DISCEP),
which is responsible for preparing feasibility studies for
and then monitoring the financial performance of all deve-
lopment. projects funded by the Ministry.

&. Direccion de Finanzas, vhich is responsible for budgeting
and account.ing throughout the Ministry.

Feasibility Study for the Ministerio de Vivienda y Asentaeientos Humanos, Nicaragua Page 2




sy,
Tl

Table 1.1

CURRENT MINVAH PERMANENT STAFF, BY DIVISION

Division Number of Btaff
Direccion Buperior : 9

Division Legal 11
Auditoria Interna 12

Division Informacion y Proteccion Economics 27 5s
Secreteria Genersal 6

Centro de Informacion 8

Division Recursos Humanos 8

Division Administrativs 68 91
Direccion General Vivienda y Desarrollo Urbano 4
Direccion de Plsnificacion Sectorial 15
Direccion de Desarrollo Urbanc 21
Direccion de Investigaciones Tecnicas - 12 52
Direccion General de Finanzas 4
Direccion de Operaciones 13
Direccion de Seguimiento y Control de Proyectos 16
Direccion de Finanzas 18 52
Delegacicones Regionales (6) 461

Zonas Especiales (3) 51 512
Total, excluding state corporetions 766
Corporacion Constructadoree de Vivienda (COVIN) 770
Infor BAVINIC 17
Consultec BAVINIC 16
Sunministros BAVINIC SE

GRAND TOTAL 1,825

Source: Payroll records and interviews with MINVAH staff.
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The regional offices (delegaciones regionales) are located in each
of the six regions of the country plus the three zonss especisles, which
sre located slong the eastern (Mizquito) coast in the less developed
part of the country. In some regions, there sre mlso "zonal" offices
(delegaciones zonales) in the larger towns and cities. The purpose of
the regional offices is to provide the interface between MINVAH and the
beneficiaries of its various housing programs. Thus, the msin functions
of the regional offices are to plan, allocate, coordinate, manage and
regulate public housing in their respective regions and to collect regu-
lar loan repayments from the beneficiaries. Regional offices also have
more general responsibilities for recearch and planning in their regions
but these inevitably take second place to the operational need to run
the public-housing program. Regional offices vary in size from ten to
fifteen staff in the smaller regions to nearly two hundred in the larg-
est (Region IlI, which includes Managus).

There are alsc two state corporations (empressas) vhich form pert of
MINVAH: namely, COVIN snd BAVINIC, each of which works on & fee-for-ser-
vice basis for other parts of the Ministry and occasionally for other
government agencies as well. COVIN (Corporacion Constructadores de

Vivienda) 1is a consortium of twelve agencies that together provide the
instituvtionsl frameworh for implementing & national policy of industri-
alized housing. Each of the six regions has its own branch of COVIN

capable of undertaking the construction of standard houses out of pre-
fabricated parts. There is also a number of COVIN factories turning out
prefabricated components (including building components like cement
slabs and wooden rafters mas well as finished products like doors and
windows). COVIN also has two support asgencies -- 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 contractor's scope
of work and bill of quantities but also for mansging production in COVIN
manufacturing plante.

BAVINIC, the other state corporstion within MINVAH, consists of a
number of staff functions inherited from the old Banco de la Vivienda de
Nicaraguva, including computer services (Infor BAVINIC), consvulting engi-
neering (Consultec BAVINIC), and commercial development. Of these, In-
for BAVINIC effectively functions as the computer department for the
rest of the Ministry, providing not only date-entry and data-processing
servicese but also assistance in systems analysis and system design as
well es a limited amount of vser training. Infor BAVINIC has s staff of
about. fifteen people, of whom four are qualified computer gradustes

(licensiadosg).

Thus, the Ministry is no stranger to computerization, although the
spplications to date have been by snd large of a feirly traditional
nature. MINVAH has two computer systems of its own and regularly lesses
time on a third. These three systems are described briefly below:
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IBM 8System 3/10

This system includes 60 Mb of disk storage, several tepe drivesg and
a high-speed lineprinter; however, it has been out of order since
September 1986. Repair is no longer regarded as cost-effective and
most spplications that were run on the system have now been trans-
ferred to the System 34 described below.

OBM Zoua3 Microcomputer System

This is & multi-vser system with three terminals snd two printers.
The CPU is bmsed on a proprietary Z-80A emulator running the MUSE
operating system (said to be s superset of MP/M, the wmulti-user
versgion of CP/M) and provides 64 Kb of random mccess memory to each
user. The only storage device is 8 10-Mb hard disk vith s 20 Mb
streamer-tape backup system. There are two Wyse and one Qume ter-
minals and the printers are sn old Centronics and an Epson FX-28G.
The system i5 equipped with interpreted BASIC ("Business BASIC")

and a few standard CB/M programs (such as Calcstar?).

IBM System 34

To wmske up for the loss of capscity caused by the breakdown of the
old System 3, Infor BAVINIC now leases time on a System 34 locsted
in the Ministerio de Transporte to run a small number of programs.
These programs are all custom written in RPG-II or COBOL and do not
vse specinalized packages for accounting or database management..

Time on other computer systems has aslsc been arranged wvhen reguired for
vnique applicstions, such as gquestionnalire processing and analysis. In
addition, EPROVIN (part of the state corporation COVIN) has two Sharp
PC-1500 hand-held wmicrocomputers (each with 168 Kb RAM and pranter),
wvhich are wvuvsed for simple engineering celculations. Somet.ime soon,
MINVAH &alsoc expects to receive an Apple Macintosh computer from the
Government. of Italy as part of an internstionsl-development project.

Fdr the time being, MINVAH has esbout half a dozen computer applica-
tions undervay. Briefly, these are:

Public Housing Msnagement »

A computerized database on public housing throughout Nicaraguva was
established in 1986. This datebase contesined spproximately 10,000
records and included information on each property and its occupants
(but niot. on loan repayments). Printouts were obtained just before
the breakdown of the System 3 in September 188E; since then, how-
ever, the database has not been vpdated and no further use hss been
maede of it. Appsrently, this progrsm and dstebase have not been
transferred to the borrowed System 34.
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Accounting and Payroll

A besic accounting system for the Ministry is currently running on
the borroved System 34. Date on income snd expenditure are entered
inte the computer and monthly reports (which currently run to about
140 pages) are provided to the Direccion de Finanzas. The &ysten
has sbout 250 codes in the chart of sccounts st the present time.
A separate payroll program for MINVAH staff runs on the Zevus micro-
computer. - The progrem is custom written in interpreted BASIC and
manages approximately 2,000 records. (In fact, this is the only
application currently running on the microcomputer.) A second pay-
roll program runs on the borrowed System 34 looks after the payroll
for contract staff employed on all the various MINVAH projects.
Neither payroll program is directly integrated with the accounting
program.

Bibliographical Information Network

Through the initiastive of the Centro de Informacion in MINVAH, =a
projgect is vnderway to creste 8 bibliographical information network
on human settlements in Nicarasgua (red nacional de informstion en
vivienda vy sasentamientos humsneos). Ten agencies have gsgreed to
participate and are working on coding their holdinges vsing 8 common
format. (hois de analisis documentsric). In the case of MINVAH,
holdings smount to some 8,000 items; other agencies may have more
or less. The system now being tested 1s modeled on the widely vused
18IS system 8nd 1is designed for eventual computerization (although
no deciesions have yet been made regsrding sviteble hardware).

Project, Specification and Costing

CPCE (Contrateccicn, Presuvpuesto, Control y Ejecucion) is another
database management systewm. The database contsins specificsations
and costs of all prefabricated buvilding materials produced by COVIN
-- which are estimated to numker in excess of 20,000 items. With
the CPCE program, EPROVIN can quickly and easily translste houvsing-
project designs into exact bills of quantities, proposed product.ion
schedvules, and detailed cost projections. The program is custom
written in RPG-]I] and runs on the borroved System 34.

Inventory of Urban Infrastructure and Facilities

In cooperation with the Government of Italy, MINVAH has begun =
progect (Diagnostico Inter- nire-Urbano or DIIU) to establish &
computerized inventory of human-settlements infrastructure and fa-
cilitiee throughout Nicaragua. The project has reached the stage
of pilot studies in three different locations, one in each of the
three wvestern Regions (11, III and IV). An Apple Macintosh micro-
computer it to be provided to the progect to assist with publica-
tion of the inventory. The initiel phase of the project ends early
in 1988 but reneval for s further two years is anticipated to allow
for completion of the inventory on a national basis.
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Thus, MINVAH has already had significent if somevhat traditional
experience with computerization. The experience is significant becsuse
it has involved a variety of vuges in different parts of the Ministry 1in
non-trivial dates-processing functions. S8Seversl of the databases, for
example, contasin tens of thousands of records. However, the experience
has been essentially traditionsl in the sense that it has made vse of
custom-written programs rether than specialized packages and because
progrems have not provided for interactive, on-line access by end-users.
These issves will be explored further in the next section of the report,
vhich assesses the opportunities for building on the experience and re-
sources of the Ministry towards a more comprehensive and integrated

in-
formation system on human settlements in Nicaragua.
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2. ADBESSMENT

Computerization is not a process that is either universal or mono-
lithic in nature. Indeed s process that is appropriate for one organi-
zation or in one kind of environment may be quite inappropriate in other
cagses. Before prescribing a strategy of coamputerization for sny organi-
zation, therefore, it is important to diagnose sn organization's needs
and operating conditions. To this end, a number of important conclu-
gions can be drawn from the foregoing description of the Ministry and
its activities.

First, opportunities for computerization in MINVAH sre not dominst-
ed by any single use or user. In the case of a bank or an airline com—
pany, for example, there is likely to be one major wuse of computers
(account mansagement and passenger reservations respectively) that over-
shadows all others. In the case of MINVAH, it is clear that there is =
variety of possible computer spplications, some perhaps deserving more
priority thsn others but none of thew completely dominant.

Second, the nature, sources and vse of deta hy the variouvs depart-
ment.s and corporations in MINVAH are also very diverse. GSome data are
economic and financial in nature, some sre social and legal, and some
are scientific and technical. Similsrly, some dsta have to be gathered
in the field vhile others can be obtained from reports and documents;
some deta concern Ministry operstions while others are quite independent
of wvhat the Ministry does. Moreover, some data require only minimal
processing (e.g. finding and printing), while other dsta wmsy reguire
complex arithmetical manipulation and presentetion. In short, data-
proceseing needs in MINVAH are very varied.

Third, the structure of MINVAH is relatively decentralized. Most
of its programs and projects are implemented through the regional offi-
ces and the state corporations. Each of these is in turn subdivided
into a variety of zonel offices (in the case of regional offices) and
functional entities (in the case of the state corporations) -- vhere in
turn most of their work is carried on. The resvlt is that MINVAH staff
and other resources are distributed to reflect this decentralization.
It mlso means that good communications and stendardized procedures play
an important part in the efficient operation of the Ministry.

Based on this assessment of MINVAH, an effective informstion system
is going to be have to meet the folloving criteria:
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Incrementsl] design: The informstion needs of the Ministry are too
varied and too complex to be anticipasted in their totality in ad-
vance. (Indeed, perceived needs may well change as & resvlt of pre-
liminary experience with the strengths and weaknesses of computeri-
zation.) An information system for the Ministry should thus be de-
signed in steges. 8tart vith some clear end present information
requirement and design an appropriate response -- bearing in mind
the possible need to integrate that response with and adapt it to
other needs in the future. Implement that system and then go on to
the next issve -- bearing in mind the newv opportunities created by
the existence of capabilities already established.

Decentrelized sccess: Given the decentrslized 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 vuseful. It is slsc more
efficient for dats that are to be computerized to be entered into
comput.ers as early in the process as possible. This reduces the
time required for sny subsequent procescsing end the possibility of
errors 1n the data. It is alsc easier to persvade people of the
valvue of entering data inte a computer and keeping the date up-~to-
date if they can see some tangible benefit from it, ever if it is
only the avoidance of duplicstion. A great deal of time and effort
spent. on data entry at the end of a8 long dsata-processing “chain"
msy herdly seem worthwhile i1f all the computer can do 1s print the
data back again {(albeit in & neat and orderly table). Even nsive
veers know that computers are more than glorified typing machines.

User friendly progam interfaces: Given the need for frequent up-
dating of many MINVAH databases and the advantages in speed and
convenience of interactive vuse, it is desirable for programs to be
designed for on-line use by staff wvho are not computer specialiste,

It 1is possible to achieve most of these objectives with terminsls
connected to s central system, but that is probably not the most appro-
priate ‘“architecture" for an organization like MINVAH. For one thing,
the geographical dispersion of some vsers (e.g. in regional offices)
might make the costs of connection quite high. While informastion trans-
fer is important for the Ministry, in most cases communication need not
be instantaneous. If it takes a few days rather than a fev minutes for
reports to come in from a regional office, for example, it is not a die-
aster. On the other hand, the Ministry has already experienced some of
the disadvantages of centralized systems: for example, its obsoles-~
cence, its lack of flexibility, its need for specialist programmers, its
high cost of maintenance, ite lack of redundancy, and its risk of com-
plete paralysis in the event of m breakdown. Finslly, vhile a central
computer can offer more power and more speed than distributed process-
ing, the latter is becoming more and more cost-effective as time goes by
-— particvlarly in relation to the scale of computing needs in MINVAH.
Moreover, for some purposes, this difference is more than adequately
compensated for by the much grester variety of off-the-shelf software.
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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 exchanging data and programs on diskette, by direct
connection or by modem vsing 8 common carrier (like the telephone). The
study will propoee a number of distinct computer applications for imple-
mentation in their own right although with the potential for subsequent
integration into a larger '"system of systeme". Priority will be given
to high-impact applicstions with easy implementstion and which buvild on
the existing experience in the Ministry. 8pecial attention will be paid
to the need for training mnd the design of user-friendly interfaces for
non-specialist vsers. In short, this study will propose @ new and more
decentralized approach to computerization in the Ministry, an sapproach
in which users accept more responsibility for their own data-processing
requirements and the role of computer specialiste becomes more that of
consvltants and trainers than purveyors of data-processing services as
guch.

2.1 Management of Public Housing

Since 1979, MINVAH has delivered nearly 50,000 individual hovusing
vnits of different kinds rarging from site-and-service schemes to com-
plete housing units (see Table 2.1). Through its various departments
and agencies, MINVAH is responsible for the entire process of bvuilding
and delivering these unite, 1ncluding preliminary design and site selec-
tion, feasibility studies, financial arrangements, detailed specifica-
tion of materials, construction supervision, allocation of vnits to oc-
cupsnts, regvlation and (in some cases) msintenance, and collection of
regviar loan repayments over periods of up to twenty years.

By general consensuvs, the most problemstical part of the this pro-
cess is the last: administration, regulstion and collection of payments
in respect of delivered units. These functions are the responsibility
of the regional offices and the Direccion de QOperaciones. The Ministry
is now at the point where its existing msnual methods are no longer ade-
‘quate to the task. Among the problems are:

Arrears are extensive but the Ministry does not know how ex-
tensive. Inflation, particularly in the last two or three
years, has had the effect of discouraging people from paying
eny debts on time. In some ceses, the reasl value of monthly
payments (e.g. NC$ 50, or CA% 0.01) is less than the cost of
collection. Even wvhen payments sre made, it can apparently
somet imes take weeks for amountes to be properly credited.

Occupancy records are unreliasble; so regulastion of wuse and
control of resale is correspondingly inhibited.

Feasibility Study for the Rinisterio de Viviends y Asentanientos Humanos, Nicaragua Page 10
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Table 2.1

PUBLIC HOUSING INITIATIVES IN NICARAGUA, 197S-1986, BY REGION AND TYPE

OF UNIT

Reg- Populatibn g8ite-and~- Self-Help Core Finished Total %
ion (1885) Service Units Housing Houses Units Tot
1 321,142 3,493 673 1,182 926 6,284 13
11 570,54€ 4,534 873 0 2,525 7,932 17
111 867,395 15,723 810 0 4,894 21,427 45
v 585,853 2,127 622 0 494 3,243 7
Y 313,689 84 322 0 243 €49 1
VI 420,938 542 1,260 1,603 649 4,054 9
ZE 1 102,666 49 245 0 1,725 2,019 4
<E 2« G2,E1E 333 278 0 0 &11 1
ZE 3 37,118 0 0 1,020 121 1,141 2
Totsl 3,272,064 26,885 5,083 3,815 11,577 47,360 100

% Total Initistives g7 11 8 24 100

Notes: Data include initiatives completed up to June 30th, 1986. Site-

snd-service vunits or lotes sre primarily for urban areas (urbaniz-
aciones progresivas), while core housing units or techos are mainly
for rursl areas (msentemientos casmpesings). Self-help units vusual-
ly include provision of serviced lots as wvell as suitable building
materials (banco de materisles). "ZE" stands for Zona Especisl &nd
refers to the three easternmost regions of the country.

Bource: Population date are from the Annuvario Estadistico de Niceragus,

Feasibility Study for the Ministerio de Vivienda y Asentaeientos Hueanos, Nicaragus

1885 (Managua: INEC, 18986). Dats on housing initistives are taken
from Direccion General de Vivienda y Desarrollo Urbanc, Dirreccion
de Planifacacion Sectoral, unpublished table marked "Cuadro Ne. 4"
and dated October 1, 1986; teble corrected for an apparent error in
the number of site-snd-service vnils provided in ZE 3.
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Ovnership records mre unreliable. Not only does this cause
difficulties the Ministry. For the individuasl owner ' too,
poor records may sdversely affect his or her security of ten-
ure as well as the extent of protection afforded by insuvrance
agesinst fire or other demage.

As noted sbove, & start was made on & limited datebase for maenaging
public housing in 1986 but, for a 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 borroved
System 34, ss5 other MINVAH programs were. More important, therefore,
~may be the fact that the printouts were difficult to read and the data—
.“bese too time-consuming to keep up-to-date.

It has not been possible in the time available to make a deteiled
design for a public-housing databasse management system; but 8 few gene-
ral suvuggestions may prove vseful. First, it is not necessary to compu-
terize all housing records at once, even if that is the eventual gosal.
A workable and useful system can be establicshed that includes only some
types of housing and/or some regione of the country (e.g. sll completed
houses or all units in Region III). 8econd, in order to make maximum
vse of such a system ss well ss to help ensure thet it is kept uvp-to-
date, 1t is important to provide computer mccess i1n the regional offi-
ces. In this way, dats vill be entered into the computer as early in
the collection process as possible. Third, it will probably prove wise
to structure the system in terms of seversl distinct but interrelated
databases rather than one large cne; for example, there might be a data-
base dealing with the housing vniits, another databmse for their occu-
pants, a third database contsining deteils of loan transsctions, and so
orni. In short, the design cf s databsse management system Ffor public
hoveing 1s going to be & critical element in its eventual effectiveness.

2.2 Bibliographical and Documentsry Information Systems

The Centro de Informacion in MINVAH 1s responsible for meintaining
and operating both the Ministry's librery and information centre and its
internal archives. As described sbove, the Centro de Informacion has
elready launched & project to codify its approximately 8,000 library
holdings in accordance with a system which is being used by nine other
librariee in Niceragua end which is in turn bssed on an internationally
vsed system bibliographical system (ISIS). At the same time, the Centro
de Informacion has begun the process of storing and ceteloguing MINVAH
archives, slthough this project is not ss advanced as the bitliographi-
cal network.

Feasibility Study for the Ministerio de Vivienda y fAsentamientos Humenos, Wicaragua Fage 12
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Both these projects are svitable for computerization. There exists
ready-made, off-the-shelf softwvare for detabzse management (ordenacion

de bases de datos) designed for applications just like these. Indeed,
in the particular cese of ISIS, there 18 nov a version (Micro/ISIS) that
runs on microcomputers -- althouvgh the advantage of using & database

management package that is less specislized and more widely vsed (such
as dBaselll) is that more people will know hov to use it and thus be
able to access the database on their own machines at their own conveni=
ence instead of having to rely on the resources of the Centre for the
service.

Thus, in contrast to the public-housing example discussed above,
most of the systems design work for bibliographic and archival informa-
tion systems has either been done already or is quite straightforvard.
{No detailed study of the proposed detabase design was possible in the
time &avsilable; however, it may be noted that the present structure
provides more than forty different fields for each separate document.
It may be worth settling for & much simpler structure in order to get =
working information system in place as soon a&s possible.) The c¢ritical
thing that is still missing is s computer to run it on. When this be-
comes availlable, the resuvlts will be of benefit to everyone working in
the field of human settlements in Nicsragwa, including not only MINVAH
staff but also everyone else vho uses the system.

2.3 Financial Planning and Anslysis

In both the Direccion de Planificacion Sectoral and the Direccion
de Seguimiento y Contreol de Proyectos (DISCEP), the Ministry does & lot
of financie! planning and analysis. Among their various activities are
pre-feasibility and feasibility stuvdies, project evalumstions, cost-bene-
fit analyses, cash-flow projections, investment strategies based on in-
ternal rates of return and other criteria, comparative assessments of
sectoral performance, etc. Moreover, the usefulenss of studies like
these cen be enhanced with more sophisticated techniques like shadow
pricing, sensitivity analysis, and others.

These kinds of dats-processing are ideally suited for ‘"electronic
spreadsheets” (hojas electronicas). To the user, s spreadsheet sppears
to be not so much a computer program as & sort of '"word processor for
nuabers". With the help of various "templates", a spreadsheet can be
adapted to all sorts of financiel planning and analysis (as well as a
great many other kinds of applicaticns), in which the vser hags only to
enter the base data asnd then let the computer meke all the necessary
calculations and then display the resuvlts. There are several off-the-
shelf software programs (such as Lotus 1-2-3 or Supercalc4) that provide
these capabilities, as well as other related functions (such as grarhic-
al display of dstes as well sc simple datsbase mansgement functions).
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Here too there 1s little preliminary design work that needs to be
done. "Programming"” a spreadsheet. consists of little more than trans-
ferring to the spreadsheet the desired format eand formuvlas for =standard
kinds of analyses snd then entering the base datse in the appropriaste
"cells" in the table. All that is needed to get started is eccess to
the appropriate hardvare and software plus a little help in setting wup
some preliminary templstes. The resvits will help to strengthen the
research and nmanagement capacities of MINVAH and thus its a&bility teo

deliver programs on time and within budget.

2.4 Accounting and Payroll

As noted, the Ministry already has s computerized accounting and
payroll system in operation in the Direccion de Finsnzas. The purpose
of strengthening capacities in this areas would be to mske the system
more flexible and useful by providing a fully integrated environment for
general ledger, accounts paysble, accounts receivable, inventory and
payroll; by bringing the system on-line; and by providing for 8 wider
variety of report and search capabilities.

Here too there is a variety of off-the-shelf software that can pro-
vide the capabilities required, slthough choosing the most sappropriste
software for MINVAH needs will be more problemstical here than in the
case of the spreadsheet software. Thus, the wisest course of action
may be to begin not with 8 nev system but by transferring the existing
programs snd databsses to the new hardwere and getting them on-line.
Next, choose an gappropriate sccounting package with fully integrated
modules and convert the two payroll systems to the new software. Final-
ly, bring the other accounting functions over to the new systemn.

2.5 Project Design and Specification

MINVAH has developed a sophisticated system of industrialized hous-
ing, including design, manufecturing end construction. At the centre of
this process is the design and specification of housing units, which 1is
provided by EPROVIN (part of COVIN, the state coporstion responsible for
‘housing construction). The Ministry has already taken a major step to-
wards computerizstion in this sres by creating the CPCE (Contrstaccion,
Presvpvesto, Control y Ejecucion) program .and databese for detsiling and
costing housing vnits and project proposals.
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However, the actual design, drawving and detrmiling of housing vunits
is still being done manvally. The resvlt that much of the flexibility
inherent in 8 system of more than 20,000 different building components
is not being fully realized: with minor vsristions for cultural and
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 great msny different types of hovuses
from so many building components, EPROVIN does not have the resources to
provide the detailed dravings and celculations necessary to support a
vider 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 drawinges electronically, allov them to be modified or "edited"
on screen, displsy several drawvings "on top'" of each other to make svure
things fit where they are supposed to, and so on. All of this makes the
task of designing and draving s great desl essier. Moreover, computer-
assisted design is ideally svited to situstions where there are standard:
components, the details of vhich can all be stored electronically and
called vp whenever they are needed.

2.6 QOther MINVAH Computer Applications

The priorities identified sbove represent only some of the many
possible applications of microcomputers to humsn settlements. (A more
complete and annotated list is provided in sn Appendix to this report).
Two points need to be made in this connection.

Word processing is asn spplication with obvious vtility throughout
the Ministry. Nevertheless, vord processing has not been specifically
referred to in this report on the assumption that computer wusers wvho
find they can benefit from word processing will do so vithout it needing
to have any priority in this project. Buitable software (including
Spanish versions of Wordstar and Word Perfect) is readily available in
Managua. i

Second, mlthough physical-planning spplications have not been given
pPriority in this report, computerization is being introduced in this
area too. With the cooperation of the Government of Italy, MINVAH has
begun vork on a computerized inventory of urban infrastructure and other
facilities. Whern it is completed, this inventory will form a wvseful
part of a human-settlements information system. Similarly, other
computer espplications in the field of physical plenning will no doubt be
identified.
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2.7 Implications

There are st least twvo important organizstional implications in the
computer strategy outlined above. These are: the changing role of the
MINVAH computer wunit (Infor BAVINIC) snd the need for eignficant
investment in staff training.

Up to now, Infor BAVINIC has operated just like a conventionsl
data-processing depsartment. Thst is, wvhen computer processing of any
kind is required, Infor BAVINIC does it. Users explain what they want
done and provide the data to be processed, but the eactual computation
carried ouvt by Infor BAVINIC (either on their own or borrowed systems).
One of the implicstions of the strategy proposed here 1is that this
traditional relationship between vsers Bnd experts should be changed.
On the one hand vusers would become responsible for doing their own data-
processing. On the other hand, Infor BAVINIC would assume the role of
consvultant, teacher and systems mesnager rather than computer operator.
These changes need to be recognized and reflected in organizeational sand
staffing terms, if they sre not to be unsettling for those concerned.

The introduction of computer literacy to MINVAR on the scale fpro-
posed here represents a major undertaking. As 8 general rule, it makes
sense to train an average of three people for each available micro-
computer -- more than that and people are unlikely to have enough access
to keep their skills current; less than that and the computers are wun-
likely to be fully uvtilized. Given the scope of applications proposed
above, therefore, this may imply training between 50 and 75 steff mem-
bers to & level sufficient to enable them to operate one or two softwsre
packages. Some staff will also want more than this.

Training on this scale will represent quite a challenge for MINVAH
‘in genersal and Infor BAVINIC in particvlar. Motivetion for computer
training is vusvally high, as people recognize that it will probably meke
their work easier and themselves more marketasble. Nevertheless, it is
important for senior msnagement to recognize the full extent of the com-
mitment, organizational and individuval, that is required for this kind
of technological transformation of the workplece. Among other things,
MINVAH steff must be provided with svitable training materiale (which
means materials in Spanish) and enough access to computers to be able to
learn and practice their newv skills. Perhaps most important of =all,
staff should be convinced that senior munagement understands and sup-
ports the newv technology.
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3. - CONCLUSION

The purpose of this report has been to discusz the feasibility of =&
nationsl information system on human settlements for the Ministerio de
Vivienda y Asentamientos Humanos (MINVAH). The conclusion presented
. here is that such an information system is indeed feasible, as long as=s
- the system is designed in & wvay that is appropriate to the resources and
needs of the Ministry. In particular, this means adopting a stretegy of
computerization that is incremental, decentraslized and wvser-friendly.
The result may well be a "system of systems" rather than s single, com-
‘Pprehensive -“information system, but the effect will be the sasne: more
effective and more efficient organization of information in the Minstry.

MINVAH 1s by no means ignorant of computers end their capsbilities.
At least half a dozen major applications are currently vunderway. The
key steps in transforming this experience into the elements of an infor-
mat.ion system are to give users more responsibility for and control over
their computing needs, to provide them with a broader range of computer
capabilities, ®&nd to facilitate data communication between different
uvsers and different programs. This will require three main inputs:
technical assistance, computer equipment., and staff treining. These are
the components of the attached Project Propossal.

This report has proposed five priority areas for improving informa-
tion processing: public housing, bibliographic data, finsncial analysis,
accounting, and computer-aided design. In each case, better informstion
“will have both direct and indirect benefits. First, better information
will be of direct benefit to present and future beneficiaries of MINVAH
progrsams. Second, this will bte of indirect benefit by helping justify
extending the principle of improving information systems to other areas
of MINVAH activity -- perhaps even to other government agencies.

It seewms almost a truism to say that better information leads to
better decision-making; yet that mey also be an over-simplification.
Better information does create an opportunity for better decision-making
but the first does not guarantee the second.. Indeed, informstion some-
times s8shines a harsh light. Knoving more sbout what is happening nay
reveal how little we knov about what we are dpoing sbout it! In other
vords, it is one thing to have information snd another thing to know how
to wvse it. Information systems can provide answers but they may also
ask questions. But that too may vitimately be a good thing.
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BELECTED MICROCOMPUTER USES AND THEIR POTENTIAL APPLICATIONS
TO PLANNING AND MANAGEMENT OF HUMAN SETTLEMENTS IN NICARAGUA

1. VORD PROCEBEING (WP)

POTENTIAL USES:

SPECIAL HARDUARE:

BOFTWARE SOURCES:

COMMENTS:

Report-writing, letter-writing, preperation of fores, drafting of legal documents, etc.
None required, although users eay eventually uant laser primters for producing documents of typeset quality.

Nuasrous comsercial and non-cosmercial WP packages are available, including some programs with features like
the ability to create custosized foro letters (usually called “mail-merging®), to display text in several
coluans, to perfora sieple arithmetic operations, to provide lieited text-panagesent features (such as sort-
ing), to access spelling-checkers and/or thesauruses, to wanage foctnotes and prepare indices, etc. There are
also (usually separate) packages for page layout and graphics, particularly for use with laser printers. The
most widely used WP package is probably Mordstar, although it has none of the features just mentioned except
sail-merge and & spelling-checker.

Training in the basics of WP is readily availsble, including sose teaching progrags (or “tutorials") that are
available as computer prograes on disk. More elaborate applications (such as aail-serge and use of standard
“hoiler-plate” text) may require more extensive and more custosized training.

2. DATABAST MAMRGEMENT SYSTEMS (DBNS)

POTENTIAL USES:

SPECIAL HARDWARE :

SUFTUARE BOURCES:

CONHENTS:

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

None required, although large databases (from 200 Kb up) are faster to retrieve and essier to manipulate if &
hard disk is available. (Hard disks should in turn be provided with a suitable backup systes). The entry of
prepared data can also be significantly speeded up by use of an optical character reader (OCR), prices of
which are now belew USS 2,000,

Numercus comserciel and mon-coamercial DBMS packeges ere available. dBaselllt, Rbese 5000 and Paradox are
popular uidely used cosmercial packages with their own prograssing languages and linited “relational® capabi-
lities. To optinize the use of such complex packages, it may be desirable to get “"utility" packages for these
prograas to help prepare screen/report forss and coapilers to speed progras execution. For siuple tasks, on
the other hand, a simpler file sanagerent prograa (like pfsFile) or an “analytical" DBMS (like Reflex) may be
preferable.

Computerized DBMS can facilitate almest any kind of record-keeping and record-processing, including adainis-
trative uses like persomnel, documents, asps, equipment, vehicles, supplies, etc. as well as more substantive
applications related to land, buildings, road maintenance, traffic signs, street lighting, water valves, man-
holes, etc.
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Appendix A (cont'd.)

3. ACCOUNTINHG, BUDSETING AND FIMRMCIAL ANALYSIS

POTENTIAL USES:

BPECIAL HARDWARE.

SOFTUARE SOURCES:

COMMERTS:

Progren and project budgeting, accounts menagesent; fessibility enalysis of financial scheses such as revolv-
ing funds and other housing finance schemes; bills of quantities (B0Q) for construction projects; etc.

None required, although again a hard disk may prove useful for larger files. (Housver, note that sost spread-
sheet prograss operate entirely in nesory; so saximum file size is limited by availeble semory or RAH, not
disk capacity.)

Straightforward budgeting end financial analysis can be done with a standard spreadsheet package (like Lotus
123, Supercalcé or their non-comsercial counterparts) or even a database management progras. However, more
conplicated accounting operations (such as payroll, purchasing, accounts payable, etc.) may require oore spe-
cialized software, probably froo comeercial sources.

Spreadsheet programs like those cited above are among the most flexible programs available. While their aost
obvious application is to financial matters, they can be used for alsost any kind of sisple aritheetic enaly-
sis. see also itea 5 below.

4. STATISTICAL AMALYSIS

POTENTIAL USES:

GPECIAL HARDHARE .

SOFTUARE SOURCES:

COMENTS:

Research and planning; monitoring for cospliance with ragulations and by-laws; papulation projections; fore-
casting desand for services, survey research and questionnaire processing; etc.

None required but: (a) some of the nore sophisticated coamercial software requires a hard disk; and (b) for
large datafiles it may be desirable to add a "aatheaatics co-processor® (like the Intel 8087 or 80287) in
order to speed processing tiees.

Coaaercial and non-comeercial packages are widely available, although (in this case) the latter do not usually
offer the sase level of perforoance as the former. Tuwo of the most widely used commercial packages are 8PS5
and BAS. There are also ready-pade "tesplates" (or “overlays") for spreasdsheet packages to handle sieple or
specialized requirements. The United Hations Fund for Population Activity (UNFPA) and the Population Council
in Hew York both have non-commercial micraconputer software especially for demographic analysis.

Although these packages are not aluays the easiest and most friendly to use, both SPSS and SAS are widely used
on mainfrase cosputers. Thus, shen they are available, data froe such sources say well be provided ina fora
that is already suitable for processing with these packages.
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Appendix A (cont'd.)

§. CONPUTER WODELING FOR IOFRASTRUCTURE PLAMNING AND DESICN

POTENTIAL USES: -

SPECIAL RARDUARE:

SOFTHARE SOURCES:

COHMENTS

Site md service scheaes] housing nesds assessaent; uater-distribution and sswage systess; transportation net-
works and systess; econosic and financial sodels for cost-recovery; etc.

None required, although it way be desivable to eshance the basic equipeent with a “mathesatics co-processor”
(like the Intel 8087 or BOZBT) in order to speed processing times.

Hicrocosputer softuare 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 from coamercial sources (like the Danish Hydraulics Institute) and non-cosmercial sources (like
the World Bank, the United Nations Development Prograame, the United States AID Agency, and the US Departaent
of Transportation),

Thanks to the availability of ready-nade software packages, microcosputers make it feasible for ordinary plan-
ners to apply sophisticated sathesatical techniques to the design and optimization of infrastructure systems,
techniques which they aight not otheruise have the time or resources to employ.

6. SCIENTIFIC AXD ENCTHEERING ANALYSIS

POTENTIAL USES:

SPECIAL RARDWARE .

SOFTMARE STURCES:

COMHENTS

fnalysis of building materials and structures, including soils, earthworks, posts, piles, foundations, and
beass for buildings, roads and bridges; engineering calculations for hydraulic and electrical-pover systeas,
enargy-use profiles for buildings or projects; etc.

None required, although it aay be desirable to enhance the basic equipsent with a “sathesatics co-ﬁmeessor“
(like the Intel 8087 or 80287 in order to speed processing tiwes.

fmong cossercial software products, Eureke (for exeaple) is a generic prograe for processing matheamatical for-
sulas, Less suitable but still helpful for this purpose are standard spreadsheet packages like Lotus 1-2-3 or
Supercalcd.  Non-coesercial sources are available through selected universities, internationsl professional
associations, etc. It is also possible for users with experience of high-level prograesing (BASIC, Fortran,
Pascal, €, etc.) to urite their oun prograns for this purpose if the appropriate interpreter or cospiler is
available on their systea. :

Hicrocosputers can encourage, expedite and standardize the use of more sophisticated techniques for the numer-
ous scientific and engineering calculations invelved the design and construction of housing and all kinds of
urgan infrastructure, including specification, wonitoring and testing.
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. COPUTER-ASSISTED DESICH (CAD) AND CRAPHICS

POTENTIAL USES:

BPECIAL HARDWARE:

SOFTHARE SOURCES:

COMHENTS

Design, layout and specification of plans for all kinds of construction, including houses, building, roads,
bridges, etc.; preparation of drasings and graphics operating manuals, training saterials, etc.

Effectively requires special peripheral equipsent for data input (e.g. & digitizer) and output (e.g, a plot-
ter). Enhanced colour capabilities are also an obvious advantage for this kind of application. @ mathesatics
co-processor will also speed computationally intensive operations (such as rotation or "zooming").

full-scale cosputer-assisted design (CAD) software is largely coesercial, although prices tend to vary nore
than differences in capabilities would seem to warrant. AutoCAD is probably the most widely used comeercial
package, but there are packages uith more extensive features (such as full three-disensional capacity). On
the other hand, there are some sinpler but still very useful programs available, including drawing programs
like Dr. Halo (cosmercial) and PC-DRAY (non-commercial).

For serious engineering and architectural design work, there are also dedicated CAD wini-computer systess
available. However, as an initial step, microcosputers cen provide an inpressive level of capability, especi-
ally when allied with the appropriate peripheral equiprent.

8. FAPPING, SURVEYING AMHD GEDCRAPHICAL INFORMATIOM SYSTHHS (6IS)

POTENTIAL USES:

GPECIAL HARDSARE:

SOFTURRE SOURCES:

COMMENTS!

Research and planning; land adeministration, property sanagement, roads and traffic managesent; ete.,

Here too special peripheral equipment for data input {e.g. o digitizer) and output (e.g. a plotter) is an ad-
vantage. Colour capabilities are also useful.

There are several comsercia] prograss for mapping and 615 svaileble for microcomputers (e.g. PC-MAP) and the
linited Mations Centre for Human Settlesents (Habitat) hes & non-comsercial package called Urban Data Hanage-
ment Softuare (UDHS) which offers besic physical-planning capsbilities. Prograes for doing standard survey
calculations and drauing sieple proparty surveys for housing plots are harder to find but can be progreesed on
aicrocosputers using BRSIC or other high-level languages if these are available.

At current levels of technology, full-scale GIS capabilities really require a dedicated mini-cosputer syster.
Hosever, 8s an intitial step, both to fasilisrize staff with cosputer applications in this area and to provide
basic operational support, microcosputer-based systeas can be very useful.
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9. URBAN ADMINISTRATION AND MANACEMENT

POTENTIAL USES:

SPECIAL RARDUARE

SOFTWARE SOURCES:

COMMENTS:

Lend registration and assessaent; billing for taxes, utilities and services; licensing and revenus collection,
wmicipal budgeting and accounting; inventory; payroll, maintenance administration (strest cleaning, refuse
collection, etc.); building and vehicle sanagesent; and so on.

None required.

Standard software packages (like dBaselll+ and Lotus 1-2-3 or similar) are quite suitable. Simple non-coamer-
cial prograas are also available (e.g. for building and vehicle iaintenance), or they can readily be developed
by users familiar with BASIC or other appropriate programeing languages., If more sophisticated capabilities
are required (e.g. to oonitor energy consumption in buildings or street-lighting systees), comsercial aicro-
coaputer software is available.

Applications like these can help raximize use (through efficient scheduling), einiaize costs (e.g. through
energy conservation), prevent break-downs (e.g. by planning regular service prograns), and reduce losses
(through improved collection of revenues) -- often to the point where the capital costs of coaputer equipeent
can be recoversd in less than a year. MHoreover, as soon as data start to be processed electranically at local
levels, the dats can quickly and easily be aade available to higher authorities for regional and national
planning purposes.

10. PROJECT MRNAGERENT

POTENTIAL USES:

SPECIAL HARDVARE:

SDFTUARE SOURCES:

COMMENTS:

Project design; construction supervision, aonitpring work plans, etc.

Mons raquired, although cosplex projects are easier to sanage if a hard disk is available. (Mard disks could
in turn be provided with @ sujtsble backup systea.)

There are standard microcoaputer prograas aveilsble for project aanagesent (like Tieeline or Harvard Tlotal
Project Hanager, for exasple).

In addition to helping to monitor project perforaance and costs, the better software packages also provide
features such as delay costing and optisun resource-reallocation routires that can be invoked partusy through
a project.
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