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ABSTRACT

Geographic information forms an essential component of Government held information. Its collection is
usually a long term, large scale and capital-intensive program. In order to function effectively, the
Government of Trinidad and Tobago collects and maintains large amounts of geographic information on a
continuous basis. The Government is mandated by legal Acts and Regulations not only to collect
information through Censuses and Surveys, but also to use it for day-to-day operation of public

administration. Government manages and processes the information on behalf of the wider community.

The Government implements its policies through the various Government Ministries. Subsequently, it is
important that the methods used for policy formulation and decision making are transparent,
methodological and professional, using the most current information available. If this is not adhered to,
then the adhoc planning decisions that would inevitably ensue may be considered by the population to be
unreasonable and politically biased. Consequently, it is important in a democratic society, that the
delivery of services, which is important in ensuring the well-being of the state, be conducted in an
efficient manner using best practice methodologies. To improve the public management of resources it is

recommended that the timeliness of Census data be encouraged.

Traditional decision-support techniques usually lacked the ability to simultaneously take into account
multiple socio-economic indicators in the location of major social infrastructure. This shortcoming is
reflected in the inefficient location of Health Facilities, Police Stations, Fire Stations and Schools and
other social infrastructure in relation to internal migration, population distribution and density. The
traditional method used for site selection of social infrastructure has shown inconsistencies with the social
demographics, flaws in urban and rural planning and has created serious environmental problems for the
transporting public. This has severely affected the delivery of social services to the ones considered most
vulnerable. For cutting-edge technology to be effective, from a economic planning perspective, current
national data must be available to planners for accurate and informed decision making to take place.

This paper discusses two major issues, namely:
I.  Constraints and Challenges in the timely dissemination of the Population and Housing Census
data.

ii.  Use of spatially reference data to assist with inform decision making in socio-economic planning.



INTRODUCTION

This lack of an informed decision-making process may also show the Government’s failure to
demonstrate insightful physical planning initiatives. It is now generally recognized that socio-economic
planning without the relevant timely census data-sets would be an exercise in futility. It is to be noted that
excellent spatially referenced information means information that is current, complete, accurate,
affordable, accessible and integrated. This ensures economic and social development and leads to good
Governance through informed decision making by policy makers. An effective Geographic Information
Systems (GIS) is composed of 80% attribute data. This GIS database is populated mainly from the

decennial Censuses.

The Government of Trinidad and Tobago has articulated a vision for the country becoming a developed
nation by the year 2020. By 2020 it is envisioned to be a fully developed nation in terms of a strong
economy, a high level of human development, high standard of living (enjoyed by the population),
improvements in the quality of the social, legal, institutional structures and also quality governance at
both the national and sub-national levels, as well as the state of the environment. In order to realize its
vision for 2020, the Government has focused attention on the institutionalising of a National Spatial Data
Infrastructure (NSDI) and the early planning of the 2010 Population and Housing Census with a view to

execute it in a cost efficient manner.

BACKGROUND - A BRIEF HISTORICAL OUTLINE

The twin island of Trinidad and Tobago lies in the Caribbean Sea approximately 11 kilometres east of the
Venezuelan coastline, it is 5127 square kilometres. Trinidad is the second largest island in the English-
speaking Caribbean and is approximately 105 kilometres long and 77 kilometres wide with an area of
4,828 square kilometers. The island is mostly flat, with its highest peak in the north of the island reaching
a height of 940 metres. The island of Tobago lies northeast of Trinidad and is 51 kilometers long and 18
kilometres wide with an area of 300 square kilometers.

The Population of Trinidad and Tobago taken from the last Census in 2000 was 1,262,366 persons with a
density of 246 persons per kilometer Square. This reflected a 4.01% population increase over the 1990
Census. The de-facto method of the 2000 Population and Housing Census was used to canvass
approximately 2,500 Enumeration Districts (ED) through face-to-face interviews.



The first structured Population and Housing Census was implemented in 1946 and the country has since
successfully completed five decennial National Censuses from 1960 to 2000. However, according to
Fraser’s history of Trinidad and Tobago®, the first Population count was taken in 1733. The 1733 census

revealed a population count of 2,813 persons. By 1801 the Population had increased to 24,229 persons.

The 1946 Census developed and used spatially delineated, numbered EDs to canvass and collect socio-
economic and demographic data at the household level. ED data were then aggregated and information
was disseminated at the national administrative level of Counties. The coded three digit EDs, used from
the 1946 Census paved the way for historical geographic comparisons to be made between subsequent
Censuses. These EDs were designed to accommodate an enumeration workload of 100-200 households.
They were not designed at the time, to be homogeneous with respect to any social characteristics or
economic status. Their spatial size varied widely depending on their density and urban/rural status.
However, physical changes in EDs over decennial censuses, caused by new roads, highway construction,
river re-alignment, gated communities and new housing developments, required occasional boundary

revision, internal sub-division and amended workload allocation.

CONSTRAINTS & CHALLENGES

Since then, EDs have evolved and are now identified by a five digit code. The last two digits are reserved
to accommodate subdivisions during the inter-censal period. They are normally subdivided internally,
after a census, due to population growth or combined as a result of substantial population decline. The ED
identification and geographic locations have been basically maintained and have become the nucleus of
present day GIS spatial operations and dissemination strategies. Based on this approach, it has become
spatially possible for historical comparisons and trend analysis to be achieved at all administrative levels,
using ESRI, ARCGIS software.

It is to be noted that most if not all CARICOM countries, Trinidad and Tobago included, never
established a permanent mapping unit at their Statistical Departments, as part of continuous institutional
strengthening. Most countries relied heavily on assistance from their resident Lands and Surveys or Urban
Planning Departments. Consequently, most countries commenced their mapping programs just a year or
so before a census. St. Lucia and Trinidad and Tobago established permanent Mapping/GIS units after
their 1991 and 1990 Population and Housing Census respectively.

! Colony of Trinidad & Tobago, Census Album, 1946



In 1992 the Central Statistical Office (CSO) of Trinidad and Tobago delineated the boundaries of EDs,
from hand-drawn sketch maps, onto the Lands and Surveys, 1/25,000 national Cadastral sheets. These 38
Ward sheets were subsequently manually digitized and edge-matched, forming a comprehensive digital

map layer of Trinidad and Tobago at 1/25,000 scale.

One major drawback that faced the commencement of the ED boundaries digitizing was the elimination,
as far as possible, of all imaginary boundary lines, and rectification/regularization of all contiguous ED
boundaries. This had to be done to ensure that there were no omissions and/or duplications of all census
canvassing areas. This meant that each one of the approximately 2500 EDs (1990 census) had to be
reviewed, verified and field check before preparing to digitize. Paradoxically, these ED maps were free-
hand-drawn sketch maps and were not drawn or aligned to any known scale. Moreover, they were only

updated prior to a Population Census, as there was no permanent mapping unit existing at the CSO.

To make matters even more complicated, the national cadastre was more that 30 years old at the time.
These maps were originally produced by the British Government, Directorate of Overseas Surveys (DOS)
in 1960 and were the only up-to-date paper maps available for the country. Moreover, the two islands
were at different coordinate systems, Trinidad using a Universal Transverse Mercator (UTM) and Tobago
using Cassini, world projections. At the time, this prevented the two islands being represented on one
map. These topographic maps were not digital and there were no digital maps available locally or

internationally.

In 1991 the United Nations Development Program (UNDP) donated a desktop computer, digitizer and the
GIS software ARC INFO 3.0, to assist with census mapping. At the time this software version was not as
user-friendly as present day ARCVIEW or ARCGIS software and did not carry a Graphic User Interface
(GUI). This also proved to be somewhat of a challenge as persons in the department had to read the
voluminous manuals and implement functional type-written commands and scripts. No one at the
department was formally trained. Consequently, buy-in was required from finance/administration
departments to ensure GIS development. This was quite difficult as they were not actually able to see the
finished product and were quite comfortable with existing and proven methods. This proved to be a major
setback to GIS development at the CSO department and only became accepted when spatial social

analysis was achieved using current census data.



GIS Problem Definition
It is to be noted that in the absence of a national policy on land and land related Geospatial information

many debilitating factors for data management have developed. These issues have precipitated
government's need for a national policy framework for land information systems through geographic data

management systems and are as follows:

e Data comparison and cross-correlation are severely hindered by the several non-standardized
referencing and operating systems and map scales across Government agencies.

e Lack of knowledge and inaccessibility to existing data stores has resulted in difficulties in
compiling basic inventories of land assets including government state lands.

e Interagency coordination does not exist and in the few areas is is, is restricted to facilitate the ease
of sharing government collected information, therefore leading to costly duplication of data
collection, redundancy and analysis.

e Delays in the development of National Physical Development Plans due to the limited access to
up-to-date relevant geographic data and satellite imagery.

e Critical shortage of GIS management specialists and skilled operational staff.

e No metadata compilation of collected information.

GIS implementation in the CSO at its inception, had been mainly tasks at an operational level e.g. to
replace paper maps with digital ones. This however, never utilised the true “power of a GIS”. What we
did then was to digitally convert an old way of doing things; but we did not fully change the method of
thinking required in properly keeping abreast with the latest information technology. Modern statistical
techniques, software and theories, have generally, been developed to assist in the reduction of large
amounts of primary and secondary data into manageable information, but the human resources were not in

place.

The development of strong relational database software and modern technology, has opened the door,
once again, for improved GIS software to be used for spatial and aspatial analysis and effective reporting
that can lead to informed decisions that directly affect people lives positively on the ground, rather than
just the formulation of utopian plans. The linking of the census data (attribute data and administrative
maps) has been hampered by the lack of up-to-date National topographically referenced base maps in the
Caribbean. This has been a debilitating factor in the delivery of the GIS technology over the years.



One major problem that GIS can solve is to unravel the complex databases that have confused users of
census and surveys data, by providing a visual element that offers popular user appeal and can provide an
ideal starting point for information discovery. This can replace traditional tabular based information

retrieval strategies with one based on visualisation and new knowledge discovery.

COMMUNITY PROFILING

At the CSO, all major and minor roads have been digitized. EDs, through an address-matching procedure,
were aggregated to form Communities. Data from the 1990 and 2000 Censuses were then linked to the
digital spatial layer of communities. This method of dissemination proved to be a more user-friendly way
and reflected an improved acceptance of information to the public, planners and researchers.

The method used for the delineation of community boundaries in Trinidad and Tobago was to collect and

analyse data from the following sources:

i.  Data from the Map comment form used on the Labour Force,

ii.  Addresses of respondent from the Labour Force and Special-Listing Visitation Records,
iii.  Field visits to problem areas, and the
iv.  Population Census Visitation Records

Each ED was assigned a community name based on information collected from sources above. All
contiguous EDs with the same community name were then aggregated and delineated to form the

boundaries of the respective community.

EDs with more than one community name i.e. EDs that are rural in nature and had ribbon-type
development stretching along a road and/or EDs with Housing developments in them, were further
analysed using individual household addresses from Visitation Records to identify and use the dominant
name or both. These communities were then geographically coded into a four digit code to reference
administrative areas. Consequently, data integration from various social surveys were now able to impact
on the planners for an improved understanding of social ills by visualizing spatially, in relation to other
social infrastructures/facilities, such as proximity analysis to schools, hospitals and Police Stations etc.



POTENTIAL BENEFICIARIES OF GEOGRAPHIC INFORMATION SYSTEM (GIS)

Assisted Policy enhancements to agencies that can be achieve with the use of its Geographic Information
Systems are as follows:

Ministry of National Security
i.  Location of all Police Stations and Divisional Headquarters.

ii. Identifying the boundaries of jurisdiction pertaining to each station.

iii. Population distribution and population density within each designated boundary.

iv. ldentify from enumeration district maps precise definition of all social infrastructure and
roads as they relate to the various Police Districts.

v. Enhance crime statistics through analysis by geographic distribution

Data analysis provided from the use of GIS will assist the Police considerably with defining their
respective jurisdictions and allow for proper human resource management and manpower allocations.
Additional information such as Educational Attainment, Age-group Distribution, Religion and Ethnic

Origin can also be provided at jurisdiction levels.

Ministry of Health
i. To identify Health Centre districts to provide age-group, density and population distribution.
ii. Mapping diseases and infections, epidemic trend and distribution.
ii. To identify Regional Health Administrative Boundaries to calculate accurate population.

Data provided would assist with accurate estimates of medical supplies for each District, Human
Resource Management and financial allocation by the Ministry.

Ministry of Education

i. To identify educational catchment areas for Primary and Secondary education for urban/rural areas.
ii. Educational attainment by Administrative Areas.

This would assist the Ministry of Education with school zoning, allocation of teachers, school supervisors
and an overall improve school management system.

Elections and Boundaries Commission

Contentious elections provide a unique opportunity for the use of GIS to analyse the electoral system.
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This application could potentially focus the attention and support of high-level decision-makers in

government and also monitors from the Political parties involved.

Environmental Agencies

GIS has the potential to enhance both the analysis and management of these protected areas. This will be
especially critical in conflict areas where human activities and development conflict with environmentally
sensitive areas. E.g. Deforestation, protection of watersheds, impact assessments and promotion of

Eco-tourism sites. E.D. density and population spread can show-up these conflicts.

Ministry of Local Government

The identification of community boundaries and location of social infrastructure in relation to population
distribution and density. Also the profiling of communities to determine poverty levels and assists in

policy enhancements and delivery of social services with the use of accurate data.

Ministry of Housing
The statistical department has collected valuable information on Housing. GIS can provide a combination

of diverse data sets to which an ideal mechanism for data integration can be established and used by both
Ministries. e.g. shelter service delivery, squatter regularization, internal migration and demographic
trends. Other beneficiaries are Social Sector organisations, Embassies and High commissions, private
sector Commissions, multi-lateral Agencies, University of the West Indies, non-government Agencies and

potential Investors.

It is hoped with Geographic Information System implementation at major Government agencies in the
near future, a wealth of information stored in manual format can be accessed and converted to a GIS
platform and analysed with this novel technology which will enhance traditional economic methods of
project formulation and evaluation, rather than be introduced subsequently after projects are already

committed.

Framework Structure



The following Framework structure identifies the need to coordinate the efforts of the various agencies
that have to rely on data for informed decision making to meet the needs of the country presently and
towards Vision 2020.

Landuse Law
Planning Enforcement

A Framework Structure for Co-ordination and Integration of a relational NSDI

DISCOURSE

For Caribbean countries, the Population and Housing Census continues to be the most dependable and
feasible source of socio-economic and demographic data. Its ability to provide comparable data at the
community/village level on a variety of characteristics being its most valued advantage. Ironically,
Statistical Departments in the region thought it more practical to coordinate the necessary technical,
administrative and financial resources for a single major national operation like the population census,
than to develop and maintain efficient, continuously operated statistical systems that will provide vital

information on a continuous basis.

Therefore, until such time as most countries have developed the capability to organize and maintain an
efficient population register, or other informed statistical systems for providing relevant information that,
in combination with this, yield data for small areas on designated characteristics of the population, the
census will continue to play an important role as the only major source of socio-economic and

demographic data. Data produced by Census is a primary source of information needed for effective
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development, planning and monitoring of population, socio-economic and environmental trends. Though
stored in databases, this data has a spatial component inherently associated with it. These observations lay

the groundwork and justification for the establishment of a GIS department.

The census database contains a lot of attribute information which can be linked to spatial units by spatial
referencing. Relating the spatial component along with the non-spatial attributes of the existing corporate
data enhances user's understanding and gives new insights into the patterns and relationships in the data
that would otherwise not be found. Caribbean Governments are all attempting to move towards more

efficient and effective delivery of goods and services to their citizenry.

Because of the complexity of modern society however, the tasks involved in achieving these objectives
are both onerous and time consuming. In addition, in many developing countries such as Trinidad and
Tobago, the rapid growth of communities and the diverse conflicting demands for access to the limited
available resources, make it especially difficult and challenging to adequately address the needs of all
stakeholders in these communities. Existing systems are no longer adequate for the provision of current
and reliable information to decision-makers and policy makers. This leads to delays in identifying
problems, making decisions, and ensuring that available resources are optimally utilized to provide goods
and services to stakeholders.

Consequently, issues of improper management are of overwhelming concern since they affect timely
delivery of census information. No matter how carefully a Census programme is conducted, errors in the
coverage of the Census are inevitable. However, issues of efficient and timely deliverables from a holistic
project management perspective of census activities are lacking.

We have proven to be very competent with the enumeration activity of a census (field data collection), but
have shown our inability to actively manage the timeliness of data editing, data entry, data analysis and
data dissemination. Technology has improved exponentially over the past 40 years, which begs the

question of “Why then are we still unable to deliver census data on-time?
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The following table pertaining to Trinidad and Tobago clearly indicates that improved management skills
and methods have to be developed to improve the efficiency and timeliness of Census data or it becomes
irrelevant when finally released, for the purpose in which it was meant to serve.

The table explains.

Census Year | Year last document Published Lag Time Population Increase
1960 1963 3Years | mmmemmee-
1970 1973 3 Years 103,114
1980 1984 4 Years 148,720
1990 1995 5 Years 133,942
2000 2006 6 Years 48,633

Source: CSO Library, 2007
The average decennial Population Census increase since 1970, of approximately 100,000 persons does not
warrant the lag time shown. Technology can help but strategic management issues will always be a
problem if the timeliness of the result is not envisioned by management to be a priority for the users of
census data. GIS activities and analysis cannot take place if the census data is not available. Moreover, the
impact of the Census tardiness affects the accomplishments and relevance of a statistical GIS unit and its

ability to generate small area profiling.

CURRENT STATUS

The Central Statistical Office, Geographic Information Section has successfully redrawn all EDs to scale,
showing the location of all buildings and their land-use. All data sets from the 1990 and 2000 Population
and Housing Census have been joined to Community and Municipal boundary files. The GIS section has
also completed a 2000 Community Census Map Album and map production of the 2004 Agricultural
Census Album. Map preparations are completed for the 2007 Household Budgetary Survey and the
Continuos Sample Survey of Population. The Unit is in the process of commencing a Special Listing

exercise for the 2010 Population and Housing Census.

In Trinidad and Tobago, many government ministries, statutory boards and utility agencies have already
moved towards the adaptation of GIS technology with varying success. These include the T&TEC, TSTT,
WASA, PETROTRIN, NGC, SAUTT, EMA, IMA, Ministry of Planning and Development (T&CPD &
CS0), Ministry of Education, Forestry Division, Ministry of Health with some RHAs, Land
Administration Division, Lands and Surveys Division, many agencies in the Ministry of National

Security, and the Ministry of Energy, just to name a few.
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This has resulted in very high maintenance license cost for the same GIS software, not to mention the
duplication of efforts. This annual cost is not known, but is estimated in the millions of dollars to

Government, based on the amount of present authorized users, hardware and software already in place.

CONCLUSION

It is now recognized that policies aimed at alleviating poverty, reducing infant mortality and improving
public health, protecting the environment, strengthening human rights, improving international
understanding and enriching the national culture are essentially incomplete if they do not specifically
incorporate an appropriate Information strategy (World Education Report 1991). It is within this
perspective that the technology of Geographic Information System (GIS) and the derive result of accurate

and timely dissemination of information plays an important role in the future of good governance.

In the Ministry of Planning and Development (MOPD), the Central Statistical Office (CSO) is the
designated Government agency charged with the specific legal responsibility for the collection, analysis
and dissemination of National statistics under the Statistical Act. Under this Act the CSO is mandated to
collect information from the public for the Government of Trinidad and Tobago, to guide decision-
making and provide the tools for good governance through informed policy. The CSO must therefore
adopt a leadership role in introducing new technological solutions and administrative innovations that are
most appropriate to the needs of the parent Ministry and by extension the citizens of Trinidad and Tobago.
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