graphic and attributedata. An index page is prepared for each map sheet, including
informationon parcel boundaries,how the parcel was created, and public servicesavailable.
An index of information is also built to tie parcel map to property owners. These index
sheets contain six columns with the following information:

·
·

Lot number (block and lot);

·

Description of parcel (similar to U.S. tax descriptions, such as plat name and lot
number);

·

Registry document number;

·

Area (from deed); and

·

Area (actual, from map).

Name and address of owner;

There are often considerable differences between these latter two items. To acquire
information from the title records, IGN puts its own person in the registry office. So far,
these cadastre maps and indexes are a one-time snapshot-they have not been kept up to
date. IGN has not mapped any INTA land yet, since the "INTA records are such a mess."
IGN also produces a statistical abstract for each project area. For example, for each city
mapped so far this includes data and bar charts on such items as:

·

Land use;

·

Available services: electricity, water, and sewerage. Telephone service will be added
as soon as Guatel, the national telephone company, makes the service records
available.

b. Geodetic Control Networks
IGN has developed and maintains both the horizontal and vertical geodetic control
networks for Guatemala. There are about 300 horizontal stations (at 1:50,000 accuracy)
countrywide. In addition, there is substantial vertical control, at 2-ki~ometerintervals along
all major highways. There is also substantial additional vertical control in the northern part
of country, just west of the Peten, due to a major hydroelectric project that is being planned
with Mexico. NAD 27 and NAVD 29 are currently used, but within a few years, NAD 83
and NAVD 88 will be used.
Monumentation (referencing maps to exact physical locations) is typically brass caps in
concrete, per InterAmerican Geodetic Survey specifications and also work with the Defense
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Mapping Agency (DMA). IGN uses some DMA software for adjustment programs, as well
as some that it has written itself.
No digital maps have been produced as yet, because the agency does not have the funds
for equipment and maintenance. It estimates that US$150,OOOwould provide hardware,
software, and maintenance to meet its needs for the initial phase of operation.
IGN has well-qualified and trained people in several areas who would be useful in
building a multipurpose land information system. Personnel include experts in land use,
soils,_geology,.ecology,cartography, and human.geography. IGN appears to be the only
in-country agency with the capability to carry out a cadastral mapping project at the present
time. It is willing to work with any agency, but insists that cooperators agree to produce and
share compatible information.

D. mE POTENTIAL OF A MULTIPURPOSE LAND INFORMATION SYSTEM
Clearly, the property registry system in Guatemala is in need of major reform.
However, a number of additional land and land-related problems and issues face Guatemala.
These problems and issues all require the synthesis and analysis of a variety of data in order
to make decisions. An MPLIS is the approach that many decisionmakers are turning to as a
tool to aid in these complex decisions.

1. Def"mitionof Multipurpose Land Information System
An MPLIS, as the name implies, is a land information system designed to serve a variety
of purposes. The MPLIS typically contains a variety of information about land, including
ownership, use, cover, soils, geology, zoning and other use restrictions, wetlands, and
floodplains. The MPLIS also includes a geodetic foundation, usually the geodetic survey
network, that serves as a means to link or integrate the data in the system (see Figure 1).
The land survey monuments (actually the coordinates of their location) serve as the pins by
which we can tie these data together.
As Figure 1 indicates, the data in an MPLIS consists of a series of layers. Ownership
parcels are the base for several of the layers. Other layers are built from information
collected in areas such as soils, land cover, and geology. The common reference framework
(the geodetic survey network) makes it possible to combine parcel and polygon data for a
wide variety of uses. The major purpose of an MPLIS is to provide ~ystem users with
information about land ownership, value, and use.
Each of the layers of data in an MPLIS is maintained by a custodian for that layer.
Thus, the property registry maintains the ownership parcel, the assessment office maintains
property tax data, and a planning or similar office maintains data on land use and soils. In
Figure 1, the seven layers are the responsibility of four county, state, and federal agencies.
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A.

B.

c.
D.
E.
f.

c.
H..

Section 22, T8N, R9E, Town of Westport, Dane County, Wisconsin
Data Layers:

Responsible Agency:

A.
B.
C.
D.
E.
F.
G.
H.

Surveyor, Dane County Land Regulation and Records Department.
Zoning Administrator, Dane County Land Regulation and Records Department.
Zoning Administrator, Dane County Land Regulation and Records Department.
Wisconsin Department of Natural Resources.
Dane County Land Conservation Committee.
United States Department of Agriculture, Soil Conservation Service.
Public Land Survey System comers with geodetic coordinates.
Layers integrated as needed, example shows parcels, soils, and reference framework.

Parcels
Zoning
Floodplains
Wetlands
Land Cover
Soils
ReferenceFramework
CompositeOverlay

Figure 1. Concept for a Multipurpose Land Information System
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Because the MPLIS serves a variety of users, it must be constructed and maintained so
that the data in it are:

·

Accurate enough to support the uses envisioned;

·

Compatible enough to be used in combination with other data sets that are part of the
system; and

·

Comprehensive enough so that both current and ~ppropriate data are available when
needed.

But an MPLIS is more than data, computer programs, and computers. It also includes
the staff and the institutional support for its operation. A coordinated program to build and
maintain all aspects of an MPLIS is needed for its success.

2. Benefits
Several types of benefits accrue when MPLIS systems are put in operation. These
include benefits due to increases in efficiency, responsiveness, effectiveness, and equity.
Greater efficiency results from implementation of an MPLIS. Costs are lowered due to
the reduction in duplication of data collection and maintaining multiple similar map sets.
Other costs, while not lowered, will be stabilized, benefiting government operation in
general.
Improved responsiveness is a second class of benefits that accrue to an MPLIS. Titles
can be issued more quickly due to availability of a complete, coordinated database. New
technologies and new data, such as location data from global positioning systems, can be
added to the database quickly and easily.
Improved effectiveness of government is a third benefit of an MPLIS. Improved access
to data and analyses stored in the system, and ability to use them for additional tasks,
improves the government's effectiveness, which in turn makes government more competitive,
whether within departments, within the country, or competing in world trade. Improvements
in the land-transfer process, providing an equitable basis for property taxation, and providing
information for resource management and environmental planning can be expected with the
implementation of an MPLIS.
MPLIS systems are perceived to be more fair and equitable than manual systems, since
land information technology can incorporate detailed information without the real or
perceived biases that are sometimes associated with manual systems. Use of the system will
increase since users believe they are being treated more fairly.
In sum, the benefits of an MPLIS system are many. Early savings due to reduced data
collection and storage as well as sharing of data among system users can be expected. Over
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the longer term, benefits will accrue from increasingly complex analyses and capabilities as
well.

3. Design and Implementation of an MPLIS
The design and implementation of an MPLIS is a complex process. As noted above, an
MPLIS is more than computers and computer programs. Therefore, implementation is much
more than buying the hardware and software on which the system will operate. The
hardware, software, and other components of an MPLIS need to be carefully matched to the
needs and characteristics of the overall organization.
To develop and implement an MPLIS that matches the system to users' needs, seven
steps that we believe are critical to the success of an MPLIS include:

.

Determining the scope of the system;

.

Introducing MPLIS technology to the community that will develop and use the
system;

·

Assessinguser needs;

·

Performing systems requirements analysis;

·

Designing system;

·

Designing implementation plan; and

.

Designing pilot projects, demonstrations, and benchmark evaluations.

At present, the Government of Guatemala counterpart for modernization of the registry
would be the Commission for Registry Reform.

a. Determining Project Scope
A critical first step in MPLIS design and implementation is to determine the scope of the
project. Decisions must be made concerning what agencies and functions the MPLIS is
expected to serve. The key is to include enough participants to capture the major benefits of
an MPLIS and still limit the project so that the government can manage it and finance its
construction and operation. Even at this early stage, it is important to consider not only
what data files may be included but how they will be maintained and updated. A database
without proper maintenance will deteriorate quickly and usually doom an MPLIS to fanure.

b. Introduction of MPLIS Technology
Technology introduction has two purposes. First, it exposes an organization to new
concepts, methods, and equipment that constitute an MPLIS. This step is designed to
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address questions about the MPLIS system. For example, what new equipment, techniques,
and methods will be used? How will the products and services produced be changed? What
are the potential costs, benefits, and other implications of MPLIS technology? Second,
technology introduction introduces prospective participants to the process of implementing an
MPLIS. How will the organization make the transition to the MPLIS? Why and how will
users participate in the user needs assessment? What is the likely long-term role of users as
to the use and maintenance of the MPLIS?

An MPLIS, by definition,involvesa numberof separateagenciesand many people.
Becauseof the many differentperspectivesof such groups, a leader to.facilitatethe process
is necessary. Therefore, if a leader has not emerged in the "determining the scope" step,
one needs to be clearly identified in the "introducing technology" step. This leader must be
able to sell the vision of what an MPLIS can accomplish. to users of the system, as well as to
policymakers who must fund and support the system. Realistic assessments of costs,
benefits, and institutional changes necessary are critical to successful implementation.

c. User Needs Assessment
The first step in a user needs assessment is to identify potential users of the MPLIS.
Next, determination must be made of what each user does, how each user does it, what data
and techniques each user uses, and how each user might be able,to use MPLIS technology.
Among the questions a needs assessment addresses are the following:

·

Who uses the land records in this organization?

·

What kinds of data does this organization manage?

·

How are the data used (as to analyses done, decisions made, and information
products generated)?

·

How often are the various types of records accessed and updated?

·

Who is responsible for data maintenance?

·

What improvements might be possible through automation (for instance, what can be
done more efficiently or more effectively, and what new things are possible)?

Needs assessments usually consist of surveys and interviews with ,potential users of the

MPLIS. Earlier studies, documents,and legislationshouldalso be examined. Needs

'

assessments are helpful in identifying the goals and objectives of a project, as well as.
refining the scope of the MPLIS project.
A substantive needs assessment is key in facilitating the design of the MPLIS system.
To be of maximum use, potential users must have a good understanding of an MPLIS and be
able to articulate how an automated MPLIS will affect their jobs and responsibilities.
Therefore, constructive results from a needs assessment depend on doing a thorough job in
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providing a sufficient understanding of MPLIS technology. Potential users must understand
that an MPLIS involves much more than the automation of their existing procedures.

d. System Requirements Analysis
This step uses the results of the user needs assessment to develop the technical
requirements of the MPLIS. These requirements include hardware and software
configuration, sources of data, management procedures, data accuracy requirements, and the
kinds of products that the system is expected to produce. Assessment ensuring that
expectations are reasonable in light of current. technology is important. Other factors to
consider include staffing and staff training that will be needed, space needed for staff and
equipment, security considerations (both in public access areas and for backup databases in
case of disaster), costs, and how improved efficiencies will be monitored.
Software functionality (for instance, can the computer programs do what is needed) is a
major consideration in requirements analysis. A review of several vendor packages is a good
place to begin. However, the final consideration is what the system needs currently are and
the expectations for the near-term future. These requirements can then be clearly defined in
any request for proposals that are issued.
Hardware costs, while not inexpensive, are a relatively small proportion of total MPLIS
costs. Hardware should be selected that can meet the needs of the software (software
selection should be made first), as well as handle data volumes that are projected. Since data
volumes and system uses often continue to grow, buying as large a computer platform as
possible is recommended.

e. System Design
System designs vary from the relatively simple to the very complex. The design may
include a model for how the system is organized institutionally. It may also include such
things as data models and the configuration of hardware and software. The data model itself
may be made up of several components including data flows, user interface methods, and
how data are to be indexed and archived.
In this step, many decisions must be made that involve tradeoffs. Decisions must be
made regarding speed, flexibility, and detail that the MPLIS will provide. Here again,
likelihood of success is enhanced if the decisions made regarding system design build on the
results of the user needs assessment and requirements analysis compl~ted earlier.

f. Implementation Plan
Once an MPLIS is designed,a plan is neededfor implementation. A major
considerationin MPLIS implementationis how the shift will be made from the current
manualsystemto the new automatedsystem. Most suchplans call for incremental
implementationand work plans. Work plans may includedetails on what is to be done for a
particular task; who is responsible;when the task is to be started and expectedcompletion
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date; and what are the resources, in terms of data, staff, and funds. Further discussion of
incrementalism is included in section 4 below on funding requirements and benefit streams.

g. Pilot Projects
Pilot projects, demonstrations, and benchmark evaluations are designed to test all the
design and development work on a small scale, before full commitment is made to the new
system. For example, a new property registry system might be tested in one or two
departments before being implemented countrywide. Pilot projects provide the opportunity to
fine tune the system, gain experience with the hardware and software, and try out different
options for solutions to particular problems. This is also a good time to produce products to
show policy makers that the system can deliver what system designers claim it can.

4. Funding Requirements and Benefit Streams
The financingof an MPLISpresentsa numberof problems. For example, costs of
MPLIS systemstend to occur early in the life cycle. Costs for hardware, software, and data
(oftenamountingto 75 percent or more of total systemcosts) mustbe paid for before the
system can go into operation.
Benefits, on the other hand, tend to be generated as a stream over a longer period of
time than costs. This means that total benefits do not equal total costs until 5-10 years of
operation. Further, benefits are often of the intangible variety-such as having more
accurate data faster and being able to generate new products that were not possible before.
Not only are many benefits intangible, many are unknown or not expected when the project
begins. These factors all combine to make it difficult to develop a precise economic
evaluation of an MPLIS before it is put into operation.
To ensure continuing financial support of an MPLIS by policymakers, they should be
clearly briefed on costs and benefits that are to be expected with an MPLIS. The
implementation plan should also take into consideration ways to incrementally put in place
the various pieces of an MPLIS. The ability to phase in certain costs should also be
analyzed in terms of the immediate needs of government (and the private sector) for output
from the system. That is, a particular need to improve the property registry system, revise
the property tax system, or solve a specific environmental or land use problem may make it
necessary to give priority to items not foreseen in a strict cost analysis.
One way to develop a priority list for funding MPLIS costs is to .consider the
components of the system itself. For example, a geodetic foundation is often one of the first
components that is funded, since this is the foundation (that is, the basis for spatial
coordinates) by which all "layers" of data can be linked and analyzed. A base map is often
developed as an early step, to be used as a background for other spatial data layers.
Computer hardware and software are needed immediately to produce high-quality graphics
often required to maintain support for the system. Finally, people and procedures are needed
to operate and maintain the system.
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This suggests that the major area where decisions can be made to implement an MPLIS
in an incremental manner is in regard to the construction of specific data layers. Here again,
the most demanding needs, coupled with availability of resources to fund these particular
applications, can assist in making these tough choices. As additional funds and needs
surface, more data layers can be added. This approach makes it critical that a
comprehensive plan be completed before any part of the system is implemented. Such a plan
will ensure that pieces added later will drop neatly into place and provide the output that is
desired.
Plans to monitor benefits need to be included in implementation plans for the system.
Expected benefits should be labeled as such and documented as soon as practical. Also,
procedures should be developed to help identify and quantify unexpected benefits that are
certain to occur as the system continues to operate over time. The importance of these
unexpected benefits is very important. Experience with prototype MPLIS systems operating
in Wisconsin indicate that these unexpected benefits account for the majority of aU benefits.
(Thus, while we call them unexpected because we are unable to identify them specifically,
they are "expected," since we know that many benefits of this type will occur.)
Once an analysis is made of the potential costs and benefits, a set of measurable
objectives can be developed against which actual performances of the system can be
compared. While it is unlikely that targets will be met precisely, they will provide a general
indication of how well the MPLIS is operating and suggest any modifications needed in the
implementation plan.

s. Monitoring and Evaluation of an MPLIS
As the above section suggests, it is a good idea to include a mechanism for monitoring
and evaluation in the MPLIS plan. Using the measurable objectives and priorities developed
by the system's builders and users, this monitoring will provide guidance both to system
operators and policymakers who must continue to ensure financial support.
For the proposed MPLIS in Guatemala, the Land Tenure Center at the University of
Wisconsin would be a logical entity to provide an evaluation. This could include monitoring
and reporting on the overall MPLIS at specified intervals, as well as evaluating specific
functions, such as property registration, on an ongoing basis. Again, users and systems
operators should be involved and clearly informed as to the purpose and nature of all such
evaluations.
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SECTION V
PROJECT DESIGN

