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by Brent Hall, Daniel Crouse, and Paul A. Peters 

IN THE PAST DECADE a number of technology-based exchanges 
in Peru, Chile, and Argentina have involved faculty and graduate 
students from the University of Waterloo Planning School. Work has 
centred on geographic information systems ( GJS) and involved the 
integration of small-area demographic and living-conditions 
databases with GJS applications aimed at community planning needs. 

These collaborations have spawned sev
eral custom-programmed software pack
ages that are now used throughout the 
developing world . Among these is the 
winR+ census and large survey-processing 
software, and the winR+ GIS-based deci
sion-support tools: AccessPlan, EduPlan, 
TourPlan and ZonPlan. 

In 2000, work in Peru began with the col
laboration of a non-government organiza
tion, "Alternativa," located in Lima, to 
establish GIS capacity for a variety of proj
ects in Lima's poorest communities. 
Developing a GIS database and associated 
analysis of the location and local economic 
impact of small enterprises (micro empres
sas) was the focus. 

Context and project objectives 
Alternativa is a twenty-five-year-old NGO 
with approximately 100 employees. They 
focus on grassroots, " integral" planning in 
partnership with the area's municipalities, 
and run many important social functions 
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such as community dining rooms 
("kitchens") and a milk program for area 
school children. They are also engaged in 
other aspects of participatory planning 
that promote education, self-management 
and empowerment for all residents. 

Alternativa initiated contact with 
Waterloo , and the Ford Foundation 
funded a joint project to strengthen local 
planning capacity. A summer of field-work 
was undertaken by two Waterloo gradu
ate planners, who worked with Alternativa 
to establish GIS capacity in Lima's cono 
norte (northern cone), an area character
ized by extreme poverty. The cono norte 
covers over 100,000 hectares, of which 19 
percent is urban, 16 percent urban fringe, 
and 65 percent arid desert. Its population 
is almost two million. Many migrants live 
without running water, sewage or electric
ity. Even in the more established areas, 
conditions are desparate: 

> Two in ten families have no housing. 

> Two in five families are without ade-
quate potable water; service is available 
only one or two hours per day. 

> Rapid urban expansion without planning 
consumes valuable agricultural land. 

> The transportation system is choked. 
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Pollution caused by the absence of emis
sion controls and the use of leaded petrol 
have serious health impacts. 

Overcome by culture shock and speaking 
no Spanish, the graduate students began 
work with Alternativa staff (who spoke no 
English), teaching them to use standard 
GIS software (ArcView and pcArc/ lnfo). By 
the end of the summer the students were 
speaking passable Spanish, and Alternativa 
staff were using databases built through 
the project to address a variety of planning 
needs. 

GIS application work 
Several GIS projects were initiated 
between May and August, 2000, with the 
intent of rationalizing many databases 
acquired by Alternativa. Some databases 
were survey-based while others derived 
from national organizations similar to 
Statistics Canada and Revenue Canada. 
Many of the databases contained informa
tion that could be geo-registered to spatial 
locations; Alternativa had puchased GIS
ready map in Map Info format. These 
were imported and integrated into a 
highly functional GIS database for the 
study area, a district called lndependencia. 

One objective was to develop a digital 
city-block layer for all municipalites, and 
from that a layer describing the trans
portation network. Street names and 
addresses had to be coded in order to 
locate survey data. First, however, the 
street network had to be created in digital 
form, and then each street segment had to 
be coded with the street name and 
address string for the left and right sides. 
The process was far from straightforward, 
as some streets simply did not have names 
(in such cases logical names were created). 
This was all achieved by the GIS team 
using automated tools developed by the 
Waterloo graduate students. 

This new GIS was then used to help define 
routes for garbage trucks. Rubbish dis
posal is a significant problem, and it is 
common to encounter "tips" or dumps in 
public places. 

The street network GIS layers were used to 
map "micro-enterprises" that form the 
economic backbone of employment. The 
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1993 Peruvian census recorded 3,525 
businesses in lndependencia, of which 97 
percent were very small and had little capi
tal, few chances to expand, and little or no 
access to credit. More recent data records 
11,000 micro-enterprises in the district, 
indicating a huge growth in this form of 
economic activity. Planning for business 
growth in such an environment is very dif
ficult; the use of GIS-based tools al lows 
areas of business activity and opportuini
ties to be identified. 

Data for the micro-enterprises such as 
employment and operating characteristics 
was integrated with data on population 
and housing characteristics for each city 
block. From this, a large number of possi
ble visual outputs can be produced - for 
example, the distribution of factories that 
make products from wood, such as furni
ture or building materials. 

The rewards of collaboration 
An important aspect of planning educa
tion is developing an understanding of the 
need for wel l-informed community-level 
planning in societies that are less fortu
nate than ours. The collaboration in Peru 
served two important purposes. First, it 
provided hands-on experience that helped 
an NGO to understand the potential con
tribution of modern information technol
ogy in the development process. Second, 
the project served to satisfy an interna
tionalization objective important to the 
University of Waterloo. It allowed techni
cal expertise to flow from students to their 
counterparts, while in turn exposing the 
students to an immensely rich culture that 
has struggled to come to grips with the 
global economy, and has suffered cen
turies of colonial and post-colonial 
exploitation. 

For more information about winR+ GIS
based decision-support tools (AccessPlan, 
EduPlan, TourPlan , and ZonPlan), see: 
www.fes.uwaterloo.ca/tools 
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Summary 
In the summer of 2000 the University of 
Waterloo Planning School collaborated 
with Alternativa, a non-government 
organization working in the poorest com
munities of metropolitan Lima, Peru . Their 
goal was to establish a Geographic 
Information System (GIS) for the area. 
This article discusses the context, needs, 
objectives, and some of the GIS applica
tions developed, as wel l as the role played 
by planning graduate students . 

Sommaire 
Durant /'ete de /'an 2000, l'ecole 
d'urbanisme de l'universite de Waterloo, 
de concert avec Alternative une organisa
tion non gouvernementa/e travail/ant au 
sein des communautes Jes plus demunies 
de Lima au Perou, a mis sur pied un syste
me d'information geographique (SIG). Le 
present article traite du contexte, des 
besoins et des objedifs du 5/G ainsi que du 
role joue par des etudiants dipl6mes en 
urbanisme. 




