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Support to the Development and Piloting of an Open Source Cadastre and Registration 

(OSCAR) Shell 

 

 EXECUTIVE SUMMARY 

The general context for the project is: First, access to land, shelter and natural resources and 

the associated tenure security have significant implications for development. Security of 

tenure encourages long term investments on land and creates incentives for sustainable rural 

development. Second, an effective and transparent land administration has an important role 

in ensuring the security of tenure. Third, land administrations‟ commonly poor performance 

results partly from the lack of adapted and flexible software tools to maintain and to develop 

the cadastre and the land registration. 

When applied land administration IT-systems have enabled quick improvements in 

transparency by providing electronic access to records and in non-discrimination through 

standardising services and fee structures for electronic accounts. Introduction of IT systems to 

land registration is one among the most important steps reducing opportunities for corrupt and 

non-transparent land management. In another level innovative technology applied to land 

records and graphics improves knowledge based decision making and widens means for data 

dissemination and access to land records. Rural communities will directly benefit from 

improvements in transparency. 

The Land Tenure and Management Unit (NRLA) of the Food and Agriculture Organization of 

the United Nations (FAO) has supported the initial stage of the development of affordable and 

flexible information management systems for the benefit of security of tenure for the poor. 

The groundwork has been done and in result Free/Libre Open Source Software (FLOSS) has 

been identified as a potential solution to bridge the digital divide in developing countries. 

The project provides support to apply FLOSS, and a FAO supported new concept called Open 

Source Cadastre and Registration (OSCAR), in cadastral and land registration systems in 

three developing (and transitional) countries, namely Ghana, Nepal and Samoa, which will 

facilitate the registration of land rights in areas unfeasible before and provide more secure 

access to land and other natural resources for poor rural people. 

The project will be implemented over 36 months, and comprises the following outputs: 

1) Developed fully functioning OSCAR Shell  

2) OSCAR Shell piloted in Ghana, Samoa and Nepal 

3) Active online OSCAR users‟ community 

4) Institutional structure to support and maintain the software in place 

Project preparatory work in Samoa, Ghana and Nepal has been completed and the final results 

from the feasibility studies are attached to the Project document (Annexes 5, 6 and 7). This 

project‟s particular focus lies in finding solutions for the effective transfer of the existing 

records (cadastre, land registry) in digital databases as part of the new information system in 

order to shorten the time necessary for the system to fully come to life and for the designed 

benefits to emerge. 
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1. BACKGROUND 

 

1.1 General Context 

 

Access to land, shelter and natural resources and the associated tenure security have 

significant implications for development. Security of tenure encourages long term 

investments on land and creates incentives for sustainable rural development. An effective 

and transparent land administration has an important role in ensuring the security of tenure. 

However in several developing countries, land administrations fail to secure land tenure rights 

of the poor and the vulnerable. Their services are not affordable and their staff incentives 

work against serving the needy. Weak governance as well as technical and institutional 

shortcomings reinforces the failures. The systems are inefficient, poorly structured and geared 

for serving a well paying client rather than a poor peasant.  

 

Land administrations‟ poor performance results partly from the lack of adapted and flexible 

software tools to maintain and to develop the cadastre and the land registration IT-systems, 

which has enabled quick improvements in transparency by providing electronic access to 

records and in non-discrimination through standardising services and fee structures for 

electronic accounts. Introduction of IT systems to land registration is one among the most 

important steps reducing opportunities for corrupt and non-transparent land management. In 

another level innovative technology applied to land records and graphics improves knowledge 

based decision making and widens means for data dissemination and access to land records. 

Rural communities will directly benefit from improvements in transparency. 

 

The Land Tenure and Management Unit (NRLA) of the Food and Agriculture Organization of 

the United Nations (FAO) has supported the initial stage of the development of affordable and 

flexible information management systems for the benefit of security of tenure for the poor. 

The groundwork has been done and in result Free/Libre Open Source Software (FLOSS) has 

been identified as a potential solution to bridge the digital divide in developing countries. It is 

time to apply FLOSS, and a FAO supported new concept called Open Source Cadastre and 

Registration (OSCAR), in cadastral and land registration systems in developing (and 

transitional
1
) countries, including Ghana, Nepal and Samoa. 

Project preparatory work in Samoa, Ghana and Nepal has been completed and the final results 

from the feasibility studies are attached to this document (Annexes 5,6 and 7). These 

feasibility studies (see 1.3) include: 

 Project environment analysis; 

 Country specific statement of requirements; 

 Recommendations for implementation; 

 General input requirements; 

 Implementation plan; 

 Risk analysis; 

 Know-how transfer, training policy and training requirements; 

 Terms of reference for project local and international consultants; 

 Technical specifications for the required hardware and other equipment. 

                                                 
1
  Subject to additional, separate, funding. 
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1.2 Sectoral Context 

 

Providing secure access to land and other natural resources is essential for the achievement of 

the World Food Summit Plan of Action and the Millennium Development Goals (MDG).
2
 

Access to land is a direct factor in the alleviation of hunger and rural poverty (1
st
 MDG). 

Rural landlessness is often the best predictor of poverty and hunger: the poorest are usually 

landless or land-poor. Inadequate rights of access to land and other natural resources, and 

insecure tenure of those rights, often result in extreme poverty and hunger. Women are one of 

the groups that often have fewer and weaker rights to land. Through the registration of land in 

their own names, women will get better access to credit and agricultural inputs (2
nd

 MDG). 

The project contributes indirectly to ensure environmental sustainability (7
th

 MDG). Land 

tenure, by defining access and security of rights to land and other natural resources, affects 

how farmers decide to use the land, and whether they will invest in land improvements. Good 

land tenure arrangements promote land use practices that enhance the environment. In the 21
st
 

century IT systems are a critical element of the good land tenure systems. 

 

1.3 Detailed Country Contexts 

The Ghana feasibility study contains a series of sub-reports comprising individual work 

products on cadastral and land registration conditions and processes in Ghana regarding to 

input requirements for the development and implementation over the next three years of the 

„Open Source Cadastral and Registration‟ (OSCAR) tools. 

Several documents have been used as benchmark references for the current state of cadastral 

records management in Ghana. These include the work of Dr. Isaac Karikari, who has 

published a number of peer reviewed papers on the challenges facing land administration in 

Ghana and the implementation of information technology-based solutions (Karikari, Stillwell 

and Carver 2002; Karikari, Stillwell and Carver 2003a; Karikari, Stillwell and Carver 2003b; 

KariKari, Stillwell, and Carver 2005; Karikari 2006). In addition, documentation from the on-

going Ghanaian Land Administration Project (LAP) by the Ministry of Lands and Natural 

Resources (MLNR – formerly the Ministry of Lands, Forestry and Mines (MLFM)) with 

funding from multiple donor agencies including the International Development Association 

(IDA), Nordic Development Fund (NDF), Canadian International Development Agency 

(CIDA), United Kingdom Department for International Development (DfID) and the German 

Bank for Reconstruction (KfW). The LAP has insisted on the use of a free/libre open source 

software solution (FLOSS) in their latest IT projects. Hence, there is compatibility in 

principle between the proposed OSCAR approach and LAP‟s general philosophical stance on 

software procurement and development. 

As is the case with many developing countries, there are currently several similar, 

overlapping and potentially duplicating land information system projects either underway or 

planned in Ghana. In September 2009 Phase 1 of the development, design and installation of a 

land information system (LIS) commissioned by the LAP will be completed by the Danish 

COWI Group (van Bennekom-Minnema, J., S. Johnson, S. Keith, Peter R. Eigaard, Bagge 

Nielsen, Lars 2008a, 2008b; Johnson 2008; Johnson and van Bennekom-Minnema 2009). In 

addition, the Swedish Government (through the Swedesurvey consulting firm) is currently 

undertaking a project titled „Urban management land information system‟ (UMLIS), which is 

being prototyped in three parts of the Accra metropolitan area. Whereas the first of the 

mentioned projects seeks to develop a more integrated LIS concept, the second is more 

                                                 
2
  FAO-NLRA, see http://www.fao.org/nr/lten/lten_en.htm 

http://www.fao.org/nr/lten/lten_en.htm
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specific seeking to create a database for management of land rents (through a real property 

valuation and taxation solution). 

The underlying data model for the Swedish UMLIS project is being developed in the 

proprietary environment of Microsoft SQL Server. Following the wishes of the LAP the 

COWI Group‟s project team has implemented their LIS software using two industry standard 

FLOSS database components, namely PostgreSQL and the PostGIS extension to handle 

spatial object geometries and spatial data manipulation (Johnson and van Bennekom-

Minnema 2009). Both of these components are also used in the OSCAR prototype developed 

at the University of Otago (Hay and Hall 2009). The choice of the mapping component of the 

LIS project is a FLOSS tool named SharpMap, programmed in the .NET environment using 

C# code. Both the COWI LIS and the OSCAR tools are licensed under the GNU General 

Public License (GNU GPL).  

Since it appears that the LIS project objectives are generally similar to those of the OSCAR 

project the COWI group‟s work has been examined closely in preparing the Ghana feasibility 

study. Despite similarities in purpose and approach, there is an important difference between 

the two projects in that the latter uses a flexible event-based approach to the modelling of land 

records, whereas the former uses a state-based approach derived from the complex entity-

relationship model that comprises the Social Tenure Domain Model (STDM) (Lemmen and 

van Oosterom 2006).  

Despite this fundamental difference in approach, every effort must be made to coordinate the 

LIS and OSCAR projects in order for the Ghanaian government and its front line Ministries, 

Departments and Offices not to be faced with the problem of conflicting approaches, designs, 

and software tools at their disposal. In this context it is not necessarily a matter of one 

approach being better than the other. Rather it is more a matter of harmonization of 

approaches in order to avoid overlap and redundancy, and to provide end users with the 

greatest functionality and longevity of the software as possible. 

The Nepal feasibility study proposes the initial implementation of OSCAR in Nepal to be 

mainly focused on supporting the operations of a survey office and a revenue office in one 

district. It will include all the data currently recorded in the District Land Information System 

(DLIS) and the digitized cadastral maps for the district. The initial functionality to be 

provided in those district offices would include: 

 Updating for both revenue office and survey office data (ie DLIS and the digitized 

cadastral mapping); 

 Generating standard certificates such as ownership certificates and restriction (rokka) 

certificates, reports such as title check (area) reports and map prints; 

 Accessing ownership, restriction and cadastral map related records through a range of 

search keys (instead of having to search the various paper based index records); 

 Monitoring the progress of each request for service from clients of the survey office 

and the revenue office and providing reports on completed work and work-in-

progress; 

 Storing all new deeds presented for registration and new certificates issued (once 

signed) as scanned images in the digital archive component of this system and 

therefore providing an alternative way to accessing these scanned images through the 

system (rather than accessing the paper records from the archive).  

It is proposed that this initial implementation be called the “Integrated District Land 

Information System” (IDLIS). 

The OSCAR Shell design and development team has to consider the following priorities for 

OSCAR functionality in Nepal: 
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 The migration of the existing DLIS database and software application to an open 

source environment; 

 the storage of the digitized cadastral mapping for a district (in an open source 

environment) and an associated digital cadastral mapping update tool (with similar 

functionality to that  included in the current tool - the ArcGIS Spatial Application 

Extension developed by DOLIA); 

 an integrated land information system for a district supporting both survey office and 

revenue office functions including updates, generating standard outputs, access to all 

main records using a range of search keys (person name, parcel number, document 

number, by spatial selection from cadastral map display etc), service 

request/transaction monitoring and reporting; 

 a digital archive of scanned images of all new documents presented for registration or 

new certificates generated by the system (once signed) and that these scanned images 

are accessible through the integrated land information system for the district; 

 a GIS Viewer and attribute data enquiry system that provides simple read-only access 

to the spatial and attribute data stored in the district database with a comprehensive 

range of search keys, a map viewer for the cadastral map, and a range of standard 

reports. To be provided through the integrated land information system for the district 

and also as a stand-alone version for users without access to the LAN hosting the 

integrated land information system; 

 a system that supports the cadastral mapping activity; 

 a centralised Registration and Cadastral Data Update facility that can update data from 

any district and provide the updated database back to the district; 

 a district (survey office and revenue office) data update notification system (to the 

centralised Registration and Cadastral Data Update facility) where there is a 

significant system failure in the district office and it is not able to process data updates 

locally. 

 

The Samoa feasibility study proposes the Samoa OSCAR pilot to focuse on the migration of 

the computerized registration system and the computerized cadastral mapping system to open 

source systems and on developing local expertise who can support and enhance these 

computerized systems. The study also identifies a number of issues to be addressed during the 

planning of the OSAR Shell pilot in Samoa: 

 There is a need to keep the interest and momentum for the OSCAR pilot in Samoa 

alive. It is unlikely that any applied OSCAR software is operational in Samoa until 

June 2011. This means that the MNRE will need to continue to support and enhance 

the current registration and cadastral systems for at least another year before they can 

be migrated into OSCAR. The World Bank project that supported the development, 

implementation and support of current systems has finished and there is not any 

software support within the MNRE. There was an expectation that OSCAR would 

provide the solution to this support and enhancement function and, although it will 

eventually, there will be a period of a year when MNRE is unsupported unless a 

development assistance partner can be found. MNRE are actively looking for such a 

partner. It would be useful if OSCAR could provide some early benefits to the MNRE 

and some assistance to moving to an open source database management system (such 

as Postgre SQL and POSTGIS) and GIS tools (such as uDig or Quatum GIS). This 

move would be viewed very positively and put in place two important IT 

infrastructure elements, which will be utilized by OSCAR when implemented. 

Another possible area of early support would lie in training including in the use of 

open source software development tools that will be used by OSCAR and applying 
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this training to some simple land administration functions including the migration of 

simple existing applications that currently use Microsoft Access or Excel. 

 Software development expertise within Samoa and in particular within government 

agencies is quite limited. IT is taught at a bachelor degree level at the National 

University of Samoa and also by the regional university, the University of the South 

Pacific. Typically software development is done by overseas consultants although 

there are one or two local consulting firms, who offer software development services. 

It is most likely that the two local “project consultants” to be recruited by the OSCAR 

project will be graduates in their first job with experience only in an academic 

environment. Mentoring of these consultants is likely to be very important. Likewise 

the retention of these consultants will be a problem as salaries within the public 

service are not high. The initiative of the MNRE CEO to involve existing MNRE staff, 

who have some software development experience is one way to broaden and ensure 

the OSCAR expertise remains within the MNRE. 

 There are a number of land administration related initiatives that have been identified 

for implementation in the coming year and it is recognized by MNRE that they could 

effectively use international technical assistance support in an advisory role in the 

planning and implementation of these initiatives. MNRE is actively canvassing for this 

type of technical assistance from development donors. If support is not forthcoming 

for these initiatives then the OSCAR Samoa pilot may find that certain prerequisite 

tasks are not completed to a level completely satisfactory for the OSCAR Samoa pilot. 

Or some of the tasks that are not “pre-requisites” but do allow certain improvements 

which would make OSCAR work better will not be completed.  

 The following priorities for OSCAR functionality in Samoa have been identified: 

 The migration of Samoa View (DCDB) to the OSCAR environment (POSTGIS) with 

the functionality to perform cadastral mapping functions, the processing of lodged 

cadastral survey plans and cadastral map and survey plan searches; 

 the migration of the Land Registration System software to the OSCAR environment 

(Postgre SQL) with all the existing functionality to process registration dealings and 

provide computer folio (title) certificates and other search products; 

 the incorporation of a Digital Archive of Scanned Registration Documents into 

OSCAR; 

 the inclusion of an OSCAR component that provides Cadastral Survey Calculation. 

 
 
2. RATIONALE  

 

2.1 Problems/Issues to be Addressed 

 

Many countries lack efficient procedures for land administration i.e. to manage information 

on land rights and their protection. Instead, formal land administration procedures are time-

consuming, bureaucratically cumbersome and expensive. They are frequently non-

transparent, inaccessible to much of the rural population, and applied in languages and in 

forms that people do not understand. They seldom reach marginal areas, minorities or 

illiterate. Good intentions fail under feasibility problems. 

 

Software has been a part of the problem in the inefficient management of land tenure data. In 

developed countries and in countries in transition, applying Information Technology (IT), 

tailored around a relational database and geospatial software, for land records and cadastral 
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maps has helped, and often forced, agencies to standardise their workflows and land records 

to meet the logic of IT systems. However, IT has yet to help much developing country land 

agencies. The costs of proprietary software licenses have proved to be a constraint, but even 

more, the lack of capacity, and the lack of flexibility of models and the lack of support to 

develop software have stopped initiatives. Free software and in particular Open source 

software (OSS)
3
, which has become a credible alternative to proprietary software, provides a 

way forward, especially for the initial levels of development. By their very nature, OSS 

solutions must-be-shared and they are more readily adaptable to local conditions/languages 

than proprietary software products. Open source means that unlike proprietary software 

developers have access to the software‟s “engine”, which can be freely modified and adjusted. 

OSS applications are user specific. 

 

However, little knowledge and experience is yet available on the introduction of open source 

systems in land registration. While there are several examples of OSS used successfully in 

European land records (Cadastre of Bavaria in Germany, Solothurn in Switzerland), land 

agencies in developing countries generally lack the IT expertise to build up a digital land 

records and mapping systems without external support. Open source database and GIS 

(Geographic Information System) software is readily available, but in particular no land 

records mapping (in other words cadastral) software functions have been developed so far. 

Without these cadastral functions, it would be hard to use OSS database and GIS software in a 

land records IT system. Therefore the current project is designed to address this problem by 

supporting the further development of an Open Source Cadastre and Registration (OSCAR) 

shell with and existing OSS database and GIS software and piloting OSCAR in three FAO 

member countries. 

 

 

2.2 Stakeholders and Target Beneficiaries 

 

Main stakeholders and target beneficiaries are the land agencies in countries that intend to 

develop a digital land administration system but lack the funds to procure software licenses, 

and see open source software as a valid alternative. Although the funding of this project is 

limited to three countries, land administration agencies in other countries are expected to 

benefit as well from the availability and in particular awareness of an OSS alternative to 

proprietary software for land administration systems. It is also foreseen, judging from a 

witnessed demand for OSS solutions in general and in the field of land records in particular 

that once ORCAR, or an essential function of endless number of potential features of 

OSCAR, is up and running in a country parallel OSS and OSCAR initiatives will quickly 

emerge. FAO support is required only to the initiation and organising dissemination and 

supporting a developers‟ community. It is foreseen that in a few years time OSCAR will live 

its own life upon the real need in the member countries. 

 

In several countries, the interest to build a digital land administration system based on FLOSS 

software has been identified. Some of these countries were represented during the FAO-

sponsored International User Needs conference in Dunedin, New Zealand in May 2008.  

 

In Ghana, where computerisation of land records is ongoing, the interest to build a digital 

land registration system based on FLOSS has been identified and an expression of interest has 

been received by FAO. Ghana‟s the Ministry of Lands, Forestry and Mines hosts a Land 

Administration Project (LAP), which has a multi-donor support with development partners 

                                                 
3
  Often referred to as FLOSS i.e. Free / Libre and Open Source Software. 
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including the International Development Association (IDA), Nordic Development Fund 

(NDF), Canadian International Development Agency (CIDA) and the UK Department for 

International Development (DFID) as well as the German Bank for Reconstruction (KFW). 

FAO has had very close linkages with LAP providing technical expertise through the World 

Bank. Under LAP, land administration solutions is being considered and developed based on 

open source software. 

 

The land administration domain in Nepal falls under the Ministry of Land Reform and 

Management on Land Administration (MLRMLA), which hosts the Department of Survey, 

the Department of Land Reform and Management (DLRM), the Department of Land 

Information and Archive, the Department of Land Revenue and the Land Management 

Training Centre as well as a separate trust, Guthi (Trust) Corporation. The land recording and 

administration system is kept and operated paper-based. It is reported that the records suffer 

from accuracy/coherence problems and that issues of distortion and duplication take place. 

Also, storage facilities and the organisation of the record keeping are inadequate. There are 

also capacity problems. The personnel that operate land administration system in district 

offices often do not posses adequate technical and legal education or skills. The MLRMLA 

has attempted to address the problems of land administration for a long time. There have been 

efforts to modernize land administration, focusing on computerizing data managed at the 

district land revenue offices. DLRM has been working on a land record management system 

named District Land Information System (DLIS). Land registration is ongoing but software 

license fees are considered a constraint, and Nepal is open to explore the use of open source 

software, possibly in combination with proprietary software. Progress has been limited due to 

the lack of trained staff and due to the lack of funding. ADB has recently supported the 

Ministry to design a way forward. The long term goal is to have an efficient, service-oriented 

and informative land administration system based on a modern technology. The government 

of Nepal expressed its interest in considering FLOSS solutions for modernisation of its land 

administration system. 

 

The Department of Lands and Survey in Samoa plans to update its paper based system to a 

computerized registration system that can provide better client services with online access to 

information. The planned system will move away from the current deeds system and 

introduce title certificates as evidence of land ownership. The government of Samoa is 

interested in using FLOSS for its land administration system and is currently reviewing the 

options to develop an OSCAR prototype with the University of Otago (of New Zealand), 

which has cooperated with FAO on the OSCAR design. 

 

FAO has been in a discussion with a number of other countries on the possibility of testing 

OSCAR with land agencies. In Bosnia Herzegovina FAO cooperated with a multi-donor 

supported Development of Land Registry and Cadastre project in planning how to utilise OSS 

for establishing access to cadastral records within local governments and further collaboration 

have been discussed. Gosregister in the Kyrgyz Republic has been the model country of 

recent times in terms of how to use gradual approach for developing a sustainable land 

register under a very short time in a country with scarce resources. The Kyrgyz are now 

moving to the next level of IT systems and again relying on their domestic capacity and 

tailoring from various options including based on open source software. FAO, which has been 

involved with Gosregister‟s success story by providing expertise to the World Bank‟s Land 

and Real Estate Registration Project, has been in contact with Gosregister on the possible 

scopes for cooperation. Other countries with discussion on possible collaboration have 

included Albania and Mongolia as well as some West and East African countries through 

development partners. 
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2.3 Project Justification    
 

The target agencies and countries pursue initiatives improving the security of tenure of rural 

communities. Land administrations are been reformed and agencies have shown interest to 

test open source code software systems. In general, the interest lies in the increased flexibility 

and lower acquiring and maintenance costs of open source software in comparison to 

proprietary software. Developing and transitional countries‟ land administrations by rule also 

struggle with capacities to address the introduction and maintenance of IT systems and see 

cooperation in a form of software sharing and development community as a step forward in 

the field of land administration IT solutions. This project helps three member countries to test 

and adopt open source technology for the benefit of their land records and above all 

concentrates on capacity building for the sustainable maintenance of any software installed or 

solution developed.   

 

The project falls under the FAO NRLA‟s normative work, which supports the introduction of 

sustainable and affordable systems for land tenure security. Open source software is seen as 

an alternative and arguably in a scarce resources situation the more sustainable alternative to 

proprietary software products, due to the initially and annually saved costs as well as the high 

adaptability ensured by the open source code. FAO-NRLA has reviewed available OSS 

options for land administration systems and found several of the available database and GIS 

products to be of good value.
4
 But to be useful in settings with limited technical resources, 

open source GIS software for land administration systems must have the basic graphical 

(cadastral) functions that are needed for land administration systems. With these cadastral 

tools today lacking, it has been difficult for individual land administration agencies to opt for 

OSS-based land recording systems. Consequently the introduction of OSS for land 

administration systems requires a common, initial, effort. 

 

As the next step, FAO intends to support the building of an OSCAR FLOSS development 

project and community in the Web (more specifically most probably in OSGeo, which is one 

among the recognized platforms for Open Source communities), which will allow a peer 

production development of source code for the OSCAR software that is made available for 

public collaboration. The product will be tested with three differing real cases in FAO 

member countries. The result, a fully functional OSCAR shell with an active user community, 

will lower the barriers for entry level of developing countries to use IT for improving land 

registration systems and the security of tenure. 

 

 

2.4 Past and Related Work 

 

NRLA has investigated affordable systems for land tenure security since 2007. FAO, the 

International Federation of Surveyors (FIG)
5
 and the World Bank

6
 initially held an Expert 

Group Meeting on the use of open source software in cadastre and land registration systems, 

which led to further exploration of the idea and collaboration with a land records linkage 

system in Bosnia Herzegovina. In May 2008, an International User Needs conference was 

                                                 
4
  See FAO Scoping paper on FLOSS for cadastre and land administration systems. See  

http://www.fig.net/commission7/news/2007-10-ScopingPaperFinal.pdf 
5
  The Commission 7 (Cadastre and Land Management) of the International Federation of Surveyors 

(FIG). 
6
  The Thematic Group of Land Policy and Administration. 
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organized at the University of Otago, New Zealand to identify stakeholder‟s needs and 

requirements for such systems. Following on a very promising prototype OSCAR
7
 has been 

developed. The project intends to build on the experiences and achievements so far.  

 

 

2.5 FAO’s Comparative Advantage 

 

FAO actively supports the use of open source software and has acquired in-house knowledge 

in the development of FLOSS systems through the FAO-GeoNetwork project.
8
 FAO has been 

involved in monitoring and evaluation of land administration projects in dozens of countries 

in all habited continents for as long as IT systems have been considered to aid land 

administration and is currently involved dozens land administration IT investments through 

World Bank cooperation. FAO NRLA is one among the leading centres of excellence in the 

fields of security of tenure, access to land and in land administration. NRLA is extremely well 

positioned to address the matters of low-cost land tenure security and to help member 

countries to innovate with new technology for the benefit of the security of tenure. 

 

 

3. PROJECT FRAMEWORK 

 

3.1 Impact  

 

Through the development of transparent and country specific information management 

systems, the project intends to promote the registration of land rights in areas unfeasible 

before and therefore provide more secure access to land and other natural resources for poor 

rural people. Because the secure access to land and other natural resources is a direct factor in 

the alleviation of hunger and rural poverty, the project falls primarily under the MDG 1
9
. 

 

3.2 Work Schedule, Outcome and Outputs 

 

The project intends to find ways to implement sustainable land administration systems in 

countries with limited financial and other resources. 

The main focus during the first six months (months 1-6) will be put on the development of 

detailed core OSCAR Shell design, user and technical requirements, development approach, 

define standards and tools for the development phase, selection of international developers 

and database designers, preparation of the detailed project plan, quality assurance plan and 

risks management plan. 

The next twelve months (months 7-18) will be used for the development of the core OSCAR 

Shell functionalities, preparation of the necessary documentation for the system customisation 

for the three pilot countries and getting agreements with the local institutions, local teams 

selection, development of details project plans, quality assurance plans and risks management 

plans for each pilot country.  

During the next twelve (months 19-30) the main focus will be put on the system 

customisation, skills transfer, building up of local knowledge and capacity and establishment 

                                                 
7
  See http://source.otago.ac.nz/oscar/OSCAR_Home 

8
  The FAO GeoNetwork project GeoNetwork opensource is a standards based, Free and Open Source 

catalog application to manage spatially referenced resources through the web. See: http://geonetwork-

opensource.org/   
9
  Eradicate extreme poverty and hunger. 

http://geonetwork-opensource.org/
http://geonetwork-opensource.org/
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of online development community. One international developer will be dedicated to each 

local team to work in a team with the local consultants to customise the core system 

functionalities. The successful completion of the system customisation will be used to prove 

the concept of having core system available for use and customisation and further 

development, using mainly local resources.  

The last six months will be used for institutional capacity building to manage the future roll-

out, further development, and maintenance of the system, users training, piloting and data 

migration. More efforts will be put also on the OSCAR Shell visibility, support the operation 

of the online OSCAR Shell developers‟/users‟ community, and experience sharing between 

the three pilot countries.  

Even though the implementation is limited to a few countries, the resulting software will be 

available online for anyone who is interested. The outcome that the project intends to achieve 

is offering an alternative to current proprietary software options for land administration 

systems. The outputs are a fully functional OSCAR Shell that is piloted in at least three 

countries and an active user/developer community for OSCAR, and institutional structures to 

support and maintain OSCAR applications in the target countries. 

 

3.3 Sustainability    
 

By the end of the 36 month period of the project it is anticipated that the OSCAR shell has 

been produced and made available online. Moreover, this tool will have been fully tested
10

 

and piloted in at least three developing countries. Detailed user and developer documentation 

will be available and continuously updated. Skills and training will be sequentially built 

during the project starting with effort focused on the part of a small number of staff but 

expanding to train all involved land agencies staff in the use of the software, which has been 

developed. 

 

The idea that IT systems can be installed within a limited amount of time and then be used 

permanently thereafter is a common misconception. Building a digital land administration 

system, as any other digital administration system, is a continuous process rather than a one-

time event. After installation, there will be new requirements and additional functions to be 

added. Hardware and software will need to be upgraded. Maintenance of the system must be 

planned and taken into account. Although the costs of software maintenance and support will 

probably be lower than would be the case with proprietary software
11

, they are not to be 

underestimated. It is therefore important that at least some of the costs that are saved by the 

absence of license fees are reserved for the maintenance and further development of the 

system. The focus of the maintenance should lie within the organization so that most 

problems can be solved without external support. Involved IT experts must understand the 

different software components of the system and be able to identify where the problems are. 

 

The proposed project is likely to succeed in countries where the government embraces the 

idea of using open source software for their information systems, and support the use of OSS 

in education and research activities. In such a national context, it will be easier to find local IT 

                                                 
10

  OSCAR applications will differ in between target countries, so terms like “fully tested” are abstract. 

The point is that OSCAR applications will be adopted to a real life case. 
11

  With proprietary software systems, typical maintenance fees account for a third of the software expenses.  

Service fees for OSS maintenance and support are more transparent and usually on a pay-per-service basis. See: 

Are proprietary maintenance fees worse than open source maintenance fees? http://news.cnet.com/8301-

13505_3-9827846-16.html 
 

http://news.cnet.com/8301-13505_3-9827846-16.html
http://news.cnet.com/8301-13505_3-9827846-16.html
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specialists who are familiar with OSS products that form the base of the OSCAR shell and are 

able to maintain the system beyond the duration of the project. 

 

 

3.4 Risks and Assumptions  

 

Figure 1:  Risk Matrix 

Risk Impact Probability Mitigation 
1. The government 

does not actively 

support the 

introduction of an 

OSS based land 

administration system. 

Priorities might 

change over time. 

This might result in lack 

of cooperation during the 

customisation and 

piloting of the software 

system.  

Low The goals and 

conditions for the 

project must be clear 

before the start of the 

project. A workshop 

outlining the process 

is to be held in the 

first year of the 

project to inform 

stakeholders. 

2. Digital data or 

information on the 

existing land 

administration system 

is not available to 

developers 

This would impede the 

customisation of the 

software and adaptation 

to local needs 

Low The requirements and 

preconditions for 

development of the 

system must be clear 

to stakeholders at the 

start of the project.  

3. International 

developers do not 

understand local 

conditions and 

requirements 

sufficiently to 

customize the 

OSCAR software to 

local needs 

This would result in a 

system that is 

insufficiently adapted to 

local needs 

Low International and 

local developers must 

work together closely 

and consult with the 

local government to 

ensure the fulfilment 

of local requirements.  

4. The software is 

developed too 

specifically for the 

conditions and needs 

in the target country, 

rendering it less useful 

for other countries 

where conditions are 

different 

If the software is built too 

specifically for the target 

country and the general 

needs for other countries 

are ignored, there would 

be a lack of interest by 

the international 

community to participate 

in further development. 

Low The implementation 

in at least three 

countries will force 

developers to focus 

on common aspects 

of the software as 

well as specific needs 

in target countries 

5. Local developers do 

not have sufficient 

technical capacities to 

maintain the 

developed system 

This would result in a 

system that cannot be 

maintained by local 

experts beyond the end of 

the project, rendering the 

project unsustainable.  

Medium/High Local IT experts with 

sufficient 

programming 

experience and 

knowledge on OSS 

products must be 

recruited and trained 

until they are able to 

maintain the system 

independently. 

6. OSGeo (a platform 

for Open Source 

communities) does not 

accept the OSCAR 

project for incubation 

This would be a setback 

in the building of an 

online community and 

collaboration with other 

geospatial projects. 

Medium The project must 

keep options open to 

join other geospatial 

umbrella 

organizations such as 

52North.  
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4. IMPLEMENTATION AND MANAGEMENT ARRANGEMENTS   

 

4.1 Institutional Framework and Coordination 
 

In Ghana the implementing Ministry will be the Ministry of Lands, Forestry and Mines, 

which hosts the multi-donor Land Administration Project (LAP) supported by the 

International Development Association (IDA), Nordic Development Fund (NDF), Canadian 

International Development Agency (CIDA) and the UK Department for International 

Development (DFID) as well as the German Bank for Reconstruction (KFW). 

 

In Nepal the implementing Ministry will be the Ministry of Land Reform and Management 

on Land Administration), which hosts the Department of Survey, the Department of Land 

Reform and Management, the Department of Land Information and Archive, the Department 

of Land Revenue and the Land Management Training Centre as well as a separate trust, Guthi 

(Trust) Corporation.. 

 

In Samoa the implementing agency is the Department of Lands and Survey. 

 

 

4.2 Strategy/Methodology   
 

The project will consist of 4 components that are in line with the 4 outcomes as specified in 

the logical framework (see Annex 2). Some of the components may overlap in time.   

 

 

4.2.1 Component 1: Development of the OSCAR Shell 

Although the design of the OSCAR shell has been completed by the University of Otago in 

2008 and a first prototype has been developed, further efforts are needed to consolidate and 

materialize the software to the point that it can be piloted in specific country situations.  

 

Prior to the development of the full OSCAR Shell, detailed requirements for the software as 

well as the general workflow of cadastral parcel registration must be defined. Since the 

intention is to build a tool that is sufficiently generic and applicable to the varied needs of 

many developing countries, a basic objective is to gather information that describes the state 

of land records in the target countries. A detailed description of user requirements of the 

OSCAR software must be prepared by a small group of experts
12

 during the first three months 

of the project. These requirements and the workflow of cadastral parcel registration will be 

presented and approved during a 2-day Expert Group Meeting (EGM) at FAO, after which 

they will be used as a guideline for the OSCAR developers. 

 

When the requirements for the OSCAR Shell and the cadastral workflow have been defined, 

the development can start. The development will be a joint effort from developers assigned by 

FAO and developers from an Academic institution, possibly the University of Otago which 

has been involved in the design of the OSCAR Shell. The functionality of the OSCAR 

framework will include, but not be limited to, the following capabilities – all using only 

FLOSS components: 

 

 

                                                 
12

  The project envisions assigning a Land Administration IT expert and a Systems Architect for the 

definition of detailed user requirements for the OSCAR Shell. Terms of References are included in Annex 4 
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 Basic workflow/process tools; 

 Flexible spatial-temporal data model and database; 

 Data entry forms; 

 Basic GIS (parcel) editing tools; 

 Database maintenance tools; 

 Data query and output forms; 

 Full user and developer documentation 

 

Within six months from the start of the project, a project at SourceForge
13

 will be opened to 

enable the OSCAR developers to share code with other developers, manage download 

versions and maintain online discussion lists. When the project is opened at SourceForge, an 

open source license
14

 must be chosen for the OSCAR Shell. The OSCAR wiki that has been 

set up at the University of Otago will be maintained in parallel with the SourceForge project 

as a mirrored download site and as a source of general information, including a repository of 

related research publications and working papers, on the general area of cadastral software 

development and the land management needs of developing countries. 

 

After eight months the generic OSCAR Shell will be in place. This framework will provide a 

well documented and understood basis for application in most national contexts in the 

developing world.  

 

4.2.2 Component 2: Piloting the OSCAR shell in three FAO member countries 

While a large part of the work in Component 1 is focused on design and coding, Component 2 

concentrates on the customization and piloting of the full prototype software developed in 

Component 1. Component 2 activities will be subdivided into three sub-components: 

 

2A: Review of the land registration system and adapting OSCAR to local requirements 

In order to attune the software properly to the needs of the host country(s) as well as to the 

realities that exist in their land registry organization, the international OSCAR developers will 

need to be stationed for extended periods of time, spread across the year, within the cadastral 

organization in the host country(s).  

 

During this initial period, the existing IT systems and the workflow process of cadastral 

survey and land registration in the target country will be reviewed. Once this process is 

understood fully, OSCAR developers will start customizing the OSCAR framework as well as 

customizing the processing and management plug-ins relative to the counterparts‟ needs. 

During the review, the needs for procurement of hardware will be defined, and the 

procurement process started. Close cooperation with counterparts within the host organization 

is needed to ensure that the software and hardware meets local requirements.  

 

If the host organization does not have in-house IT staff with programming skills, external IT 

staff must be contracted to dedicate themselves to the customization and maintenance of the 

software in service of the cadastre authorities. Independent of the configuration of external 

consultancies that are used it is important that the source code of all developed software 

remains within the FLOSS domain. When contracting a private IT company, either local or 

                                                 
13

  SourceForge is the largest Open Source software development website, hosting more than 180,000 

projects and more than 1.9 million users. See: http://sourceforge.net/ 
14

  There are a number of accepted open source license agreements, the most popular of which are 

GNU/GPL (General Public License) and GNU/LGPL (Lesser General Public License). 

http://sourceforge.net/
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international, for the customization and maintenance of the OSCAR shell, care must be taken 

that the contract includes the condition that the company will not hold any rights over 

developed source code and that all added code must be contributed back to the FLOSS license 

arrangement of the OSCAR project. 

 

The process of customization of the OSCAR Shell to local requirements will result in a user 

manual for officials in the land agency who will be using the system. The user manual will be 

the input for the training workshop and further on-the-job training. The customized OSCAR 

Shell as well as the user manual will be reviewed by a Quality Assurance expert before the 

start of the training. 

 

2B: Training in the use and maintenance of OSCAR 

Even though the whole project and especially Component 2 is a continuous bi-directional 

learning process for both the international OSCAR developers as well as the host country 

cadastral organization(s), formal training in the use and customization of the software is 

essential. Key staff of the cadastral organization(s) will be selected to be trained respectively 

in the programming/development and use of the software, so that they in turn can train the 

remaining land registry staff during the process of deployment.  

 

A training workshop will be held before the start of the piloting. During the training 

workshop, practical training in the use of the system will be given and an OSCAR user 

manual will be presented and distributed. A study tour to Finland is envisaged. 

 

2C: Piloting of the software 

After the review and customization phase which is concluded with the training workshop, the 

software is put to use in the regular workflow of land records management and processing in 

the host countries. Software upgrading and coding is expected to continue as new 

requirements arise. During the piloting phase, the focus of management and maintenance of 

the system must shift from the international developers to the local cadastre agency and its IT 

staff. At the end of the project, local IT staff must be able to maintain and further develop the 

system, with the help of the online FLOSS user and community. 

 

4.2.3 Component 3: Building an online user community 

The third Component will concentrate on building an international community of developers, 

and introducing the software to countries beyond those in which the development work is 

taking place.  

 

Opening a project on SourceForge is an important first step in building an online community. 

With the start of an online discussion list and download repository, other developers in the 

cadastre and land surveying field will be able to find the project and participate if it is in their 

interest. Through the discussion list, interest in the project can be identified and cooperation 

can start. 

 

Further efforts will be focused on having the project formally recognized and included as an 

OSGeo Incubation Project (http://www.osgeo.org/).
15

 OSGeo has an incubation committee 

which reviews applications for incubation status and makes recommendations to the board on 

                                                 
15

  The Open Source Geospatial Foundation (OSGeo) is an organization for promoting the collaborative 

development of open source GIS technologies. The foundation provides financial, organizational and legal 

support to the broader open source geospatial community. The process that every project has to go through in 

order to join OSGeo is called Incubation. 

http://www.osgeo.org/
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projects that should be admitted into incubation. OSGEO accepts reasonably mature 

geospatial projects (or projects that contribute to geospatial applications) that are distributed 

under one of the approved open source licenses. Most of the accepted projects already have a 

considerable user and developer community. Inclusion of OSCAR in OSGeo would bring 

considerable benefits. OSGeo serves as an umbrella organization and a forum for improving 

cross-project collaboration; a unified professional front for large government and corporate 

users; a source of shared infrastructure, like code and documentation repositories; and as a 

legal entity to help protect developers and users of Open Source geospatial software against 

greedy patent lawsuits or unscrupulous license infringements.
16

  

 

Since it is difficult to foresee whether the OSCAR software will be mature enough to be 

accepted by OSGeo by the third year,
17

 the project must also link with other open source 

geospatial initiatives such as 52º North.
18

 Although less well-known than OSGeo, also 52º 

North can provide similar services as an umbrella organization for its member communities. 

The inclusion of OSCAR into OSGeo or 52º North will help to internationalize and promote 

the software, but it is by no means a guarantee of success. The key to a successful online 

community is the development of valuable software that fulfills the requirements of those 

who are using it, and a commitment to continuously improvement and upgrading. 

 

4.2.4 Component 4: Technical support and software maintenance 

Support and maintenance are important aspects of the project; the sustainability of the project 

will depend on how well the support and maintenance tasks are implemented. Ideally, the 

cadastre organization should be self-sufficient in support and maintenance tasks by the end of 

the project. In practice, a support and maintenance unit must be set up and staffed with IT 

professionals who are able to connect with the online user and developer communities and 

solve any problems that are met as well as fulfill the needs of future software requirements. If 

and when needed, the local IT professionals can rely on professional support services by 

existing OSS service providers.
19

 

 

During the 30
th

 month of the project, a Final Workshop will be held during which the system 

maintenance is officially handed over to the land agency in the target country and the detailed 

OSCAR end users guide will be presented and distributed. 

 

 

4.3 Government Inputs   
  

4.3.1 Prior obligations and prerequisites  

The planned project will be successful only in country situations where the project‟s 

objectives fit in the national development strategy. The recipient government must understand 

the project‟s objectives and agree that FLOSS solutions offer the best way (in this specific 

country situation) to develop a sustainable and affordable land administration system where 

knowledge is built up locally, with help from an online FLOSS user community. Since the 

                                                 
16

  See: http://mapserver.gis.umn.edu/development/rfc/ms-rfc-10/html2pdf 
17

  Other FLOSS projects are known to have progressed quickly in this aspect. The GeoNetwork project 

was initiated by FAO in 2001, produced the first software version in 2003, and was accepted for OSGeo 

incubation in 2007.  In May 2008, GeoNetwork graduated from the incubation process and is now a well-known 

catalog application for spatial datasources. 
18

  The 52°North Initiative for Geospatial Open Source Software GmbH (52North) is an international 

research and development company whose mission is to promote the conception, development and application of 

free open source geo-software for research, education, training and practical use. See http://52north.org/     
19

  A list of service providers can be found on SourceForge: http://sourceforge.net/services/buy/index.php 

http://mapserver.gis.umn.edu/development/rfc/ms-rfc-10/html2pdf
http://52north.org/
http://sourceforge.net/services/buy/index.php
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installation and maintenance of the OSCAR Shell in the land offices will fall under the 

responsibility of the recipient government, it is a prerequisite that the land agency of the target 

country has access to qualified IT personnel with the capacities to: 

 learn about FLOSS database and GIS products;  

 take part in the customization, training and installation of the OSCAR Shell; 

 take responsibility for the maintenance and upgrading of the OSCAR Shell in the land 

offices where the software is installed.  

 

For the customization of the OSCAR Shell, the recipient government is expected to inform 

and make available all information on existing cadastre IT systems in the country, as well as a 

(partial) copy of existing digital land records and data schemas to the international and local 

OSCAR developers. Without access to (copies of) the existing digital land records, the 

customization of the OSCAR Shell cannot take place. 

 

4.3.2 Financial and/or contributions in kind    

The recipient government is expected to provide office space for the OSCAR developers and 

facilitate the opening, training and final workshop. For the customization of the OSCAR 

Shell, the recipient government is expected to cooperate through the availability of its 

cadastre experts to ensure that the developed tools fulfil the needs of the local land agency.  

 

Although the project budget includes funds for sufficient hardware delivery and installation to 

ensure that a complete system is initially established, it is the responsibility of the recipient 

government to install the developed software tools in its land offices and procure the needed 

hardware for the scaling up of the system. This will ensure that the project is completed on 

time and successfully. The necessary hardware specifications with the cost estimation will be 

developed and agreed upon during the feasibility study. 

 

After the end of the project, the recipient government is expected to make the funds available 

for the upgrading of hardware when needed and finance any needed technical support services 

to keep the software tools functioning in its land offices. The recipient government is 

expected to keep IT personnel that has been contracted during the project (and trained by 

international OSCAR developers) employed within the land agency beyond the duration of 

the project. 

 

 

4.4 Donor Inputs 

 

Financing is needed to achieve the project goals. Items to be financed are expert man months, 

travel expenses, workshop expenses, equipment (computers and database servers) and 

communication costs.  

 

The expert man months will be distributed as follows: 

 

International experts: 

 One International Team Leader (36 mm) 

 Three International GIS and Data base programmers (17 mm)  

Local experts: 

 National GIS programmers (3*22 mm)  

 National database developers (3*22 mm)  

 National IT training experts (3x11 mm)  
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The project envisions a Letter of Agreement with an academic/non-profit institution, possibly 

or not with the University of Otago which was assigned by FAO for the design of the OSCAR 

Shell in 2008. The academic institution will supervise and provide input to the development 

of the OSCAR Shell.  

 

 

4.5 Technical Support/Linkages 

 

FAO Land tenure and management unit (NRLA) will be the lead technical unit of the project 

and will host the project at the Rome headquarters of FAO and will provide technical quality 

insurance and backstopping as needed. The Land tenure officer of NRLA will be the lead 

technical officer of the project. 

 

 

4.6 Management and Operational Support Arrangements 

 

The project will be managed by a full time international Team leader under the supervision of 

the Chief of NRLA and the support of the Land Tenure Officer. The international support 

team will consist long term GIS and Database developers and short term land administration 

and quality assurance experts. The participating governments will appoint National Project 

Coordinators to manage the project at the country level and the project will hire a local 

database developer and GIS developer for two years. The participating governments will also 

provide the project with premises and logistical support for the duration of OSCAR 

development and testing. National project steering committees may be established, if seen 

necessary by the participating governments. The participating academic institution will 

provide programming support mainly via the open source web development project. 

 

 

5. OVERSIGHT, MONITORING, MANAGEMENT INFORMATION AND 

REPORTING   
 
  

5.1 Oversight and Reviews 

 

A Project Steering Committee will be established to provide guidance on the management of 

the project. In addition to FAO, the Committee will comprise of Finland and other donors, i.e. 

the partners, which provide multiyear programmed funding. The Committee will steer the 

development and execution of the programme, including reviewing progress and advising on 

corrective measures as needed. The Committee will meet as and when required, and at least 

once a year. It will function through consultations and electronic media. 

 

The project will be overseen by FAO through the involvement of FAO-contracted personnel 

in the development and piloting of the OSCAR Shell. The international Team leader (to be 

contracted by FAO) will report to FAO NRLA on project activities and progress. Before the 

piloting of the software, the development and documentation will be reviewed by a Quality 

Assurance expert to ensure that the customized software is according to standards and that the 

available documentation is clear and complete. 
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A full independent evaluation will be carried out as required for projects over USD 2 000 000. 

The evaluation will be scheduled for the end of the process. The evaluation should address 

accountability and process. 

 

 

5.2 Monitoring and Knowledge Sharing 

 

Three workshops are planned for each participating country; one initial workshop to 

introduce the concept and plan for OSCAR piloting, a training workshop during which the 

OSCAR Shell is presented and a user manual distributed; and one final “lessons-learned” 

workshop in which the developed software tools and the maintenance of the system is 

officially handed over to the recipient government.  

 

Through SourceForge, the source code of OSCAR as well as project documentation will be 

available online and progress can be monitored on the project website and the OSCAR wiki. 

Experience generated by the project may be made available through FAO‟s corporate 

Knowledge Forum, and through the use of existing or tailor-made “knowledge networks”. 

 

 

5.3 Communication and Visibility 

 

Transparency and visibility is of high importance in this project. There must be an open 

communication between the Team leader, developers, national coordinators, local 

counterparts and experts. To ensure that the software fulfils the local needs and progress is 

synchronized in the various participating countries, regular communication needs to take 

place between all involved experts. Part of the communication will take place through 

traditional channels (email, phone), but the project will also make use of typical OSS 

communication channels such as entries and discussions on the OSCAR wiki, and the 

SourceForge discussion lists. 

 

 

5.4 Reporting Schedule 

 

Annual and quarterly reports will be produced according to FAO and donor requirements. 

Project documentation, workshop presentations and final reports will be produced and made 

available online. The following reports are expected during various stages of the project: 

 Quarterly reports 

 Annual reports 

 User requirements report (M3) 

 OSCAR user manual (M21) 

 Training plan (M21) 

 Software support and maintenance plan (M27) 

 Online community building plan (M30) 

 Final Project report (M36) 
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Annex 1. Budget (All amounts are in US dollars) 

 

Code Component Description Year 1 Year 2 Year 3 Total 

5011 Salaries Professional 403,000 616,000 190,000 1,209,000 

5300 Project leader - 36 mm- P4 190,000 190,000 190,000   

5300 GIS programmer and DB designer 17 mm - P-3 for Samoa 71,000 142,000     

5300 GIS programmer and DB designer 17mm - P-3 for Ghana 71,000 142,000     

5300 GIS programmer and DB designer 17 mm - P-3 for Nepal 71,000 142,000     

            

5012 Salaries General Service 82,000 82,000 82,000 246,000 

5500 Project Administrative Assistant G3 82,000 82,000 82,000   

            

5013 Consultants 12,000 189,000 216,600 417,600 

5542 Consultants - International - Quality assurance expert 60 days 6,000 12,000 6,000   

5542 Consultants - International - Non key experts 60 days 6,000 12,000 6,000   

5543 Consultants - locally recruited - GIS expert Ghana (2 500 p.m)   27,500 27,500   

5543 Consultants - locally recruited - GIS expert Nepal (2 500 p.m.)   27,500 27,500   

5543 Consultants - locally recruited - GIS expert Samoa (2 500 p.m.)   27,500 27,500   

5543 Consultants – loc. recruited - DB developer Ghana (2 500 p.m.)   27,500 27,500   

5543 Consultants – loc. recruited - DB developer Nepal  (2 500 p.m.)   27,500 27,500   

5543 Consultants – loc. recruited - DB developer Samoa (2 500 p.m.)   27,500 27,500   

5543 Consultants – loc. rec. - GIS training expert Ghana (1 200 p.m.)     13,200   

5543 Consultants – loc. rec. - GIS training expert Nepal (1 200 p.m.)     13,200   

5543 Consultants – loc. rec. - GIS training expert Samoa (1 200 p.m.)     13,200   

            

5014 Contracts 50,000 90,000 72,000 212,000 

5571 Initial workshops in host countries   15,000     

5571 Training workshops in host countries   15,000     

5571 Final workshops in host countries     15,000   

5571 International (academic) software development partner 50,000 60,000 57,000   

            

5021 Travel 131,000 120,000 75,000 326,000 

5693 

Project leader - Y1 month in each country; Y 2/3 - 3 months in 

each country.   16,000 50,000 50,000   

5693 Project leader - Study tour to Finland   5,000     

5684 International Quality assurance expert 5,000 10,000 5,000   

5684 International Non key experts 5,000 10,000 5,000   

5684 International GIS/DB Developers - Y1 6 m in Rome 75,000       

5684 International GIS/DB Developers - Y2 12 m in host countries   45,000     

5684 International - project progress/results presentations     15,000   

5698 Nonstaff travel to initial workshop in Rome 30,000       

            

5027 Technical Support Services 0 0 31,350 31,350 

6111 Report Costs (Terminal Statement)     6,350   

6116 Project Evaluation Costs     25,000   

            

5023 Training 0 30,000 0 30,000 

5903 Study tour to Finland (2 people per host country)   30,000     

            

5025 Non Expendable Procurement 8,000 96,000 0 104,000 

6003 Multi-core database and application servers (6) @ $9000.00   54,000     

6004 PCs and other equipment, host countries   30,000     

6004 HW & SW and other equipment, project staff 8,000 12,000     
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Code Component Description Year 1 Year 2 Year 3 Total 

5028 General Operating Expenses 5,000 10,000 15,000 30,000 

6300 Documentation, dissemination 5,000 10,000 15,000   

            

5029 Project Support Costs 89,830 160,290 88,654 338,774 

6118 Direct Operating Costs 89,830 160,290 88,654   

         

Total   780,830 1,393,290 770,604 2,944,724 
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Annex 2. Logical framework 
 

Title: Development and Piloting of an Open Source Cadastre and Registration (OSCAR) Shell 

Timeframe: 36 months          

Allocation: $2.4 million 

 

Design Summary 

Indicators / Targets 

(by End of Project unless otherwise 

stated) 

Data Sources Assumptions 

Impact:    

Secure access to land and 

other natural resources 

improved for poor rural 

people. 

1 OSCAR Shell in operation in three 

FAO member countries 

2 Active online OSCAR developer and 

user community 

3 Initiatives to adopt OSCAR Shell in 

other countries than the ones that 

participated in the project have started 

Final project report 

 

Download 

statistics, 

discussion list 

entries 

1. The OSCAR-based 

land administration 

system is cost-effective 

and becomes an option 

for cadastre agencies in 

other developing 

countries 

 

Outcome:    

Digital land administration 

solution based on open 

source software is 

piloted/operational in three 

countries. 

  

 

1 OSCAR Shell is put to use in the 

regular workflow of land records 

management and processing in the 

three target countries  

2 IT maintenance unit with trained IT 

staff established 

 

 Quarterly reports 

 

Annual report 

 

Local government 

records 

 

 

2. The government of 

the target country does 

actively support the 

introduction of an OSS 

based land 

administration system. 

 

 

 

Outputs:    

1   Fully functioning 

OSCAR Shell developed 

 

 

 

1.1 User requirements for OSCAR Shell 

established 

1.2 OSCAR Shell with required property 

registration and cadastral 

functionality developed and 

available for downloading 

1.3 Software documentation for users 

and developers available online 

 

 Quarterly reports 

 

 Annual report 

3. Timely completion of 

software development 

by OSCAR developers 

 

2   OSCAR Shell piloted in 

country 1, 2 and country 

3 

2.1 The software is put to use in the 

regular workflow of land records 

management and processing in the 

three target countries 

 Quarterly reports 

 

 Annual report 

4. Appropriate policy 

and legal framework in 

place 

5. Institutional 

commitment to start 

piloting OSCAR shell 

3   Active online OSCAR 

user community 

 

 

3.1 Online user and developer discussion 

lists operational 

3.2 Cadastre professionals from several 

countries engaged in discussion lists 

3.3 Software versions and 

documentation regularly downloaded 

3.4 OSCAR software is updated 

regularly following new needs and 

additional functions 

 

 Quarterly reports 

 

 Download 

statistics, discussion 

list entries 

 

6. Developers of land 

administration systems 

and other cadastre 

professionals are 

interested and willing to 

contribute 

4   Institutional structure for 

support and maintenance 

is in place 

 

 

4.1 Maintenance unit with trained IT 

support staff operational 

4.2 Revenue from land register 

effectively used for maintenance and 

further development 

 

 Quarterly reports 7. Stakeholders are 

committed and agree to 

maintenance plan  

8. The cadastre agency 

has acquired sufficient 

in-house IT expertise or 

the possibility to 

contract IT maintenance 

services to be able to 

maintain the system, 

manage software 
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Design Summary 

Indicators / Targets 

(by End of Project unless otherwise 

stated) 

Data Sources Assumptions 

upgrades and develop it 

further as requirements 

change  

 

Indicative Activities:    

1.1 Establish the user 

requirements for 

OSCAR Shell. 

1.2 Consolidate generic 

workflow. 

1.3 Expert Group Meeting 

(EGM) at FAO Rome 

2 Days 

1.4 Complete generic 

design, data schema 

and stored procedures 

1.5 Complete design of RCP 

and middle tier 

services  

1.6 Complete extensions to 

OSCAR Shell 

1.7 Write project 

documentation. 

 

1.1 Completed by M2 

1.2 Completed by M3. 

1.3 EGM to be held in M4 

1.4. Completed by M6 

1.5 Completed by M9 

1.6 Completed by M9 

1.7 OSCAR Documentation available 

online by M9, continuously updated 

thereafter 

 

User Requirements 

document 

 

EGM Report 

 

Quarterly Reports  

 

Online OSCAR 

documentation 

 

Annual Report 

9. Timely 

implementation of 

software development 

by OSCAR developers 

10. Capable local IT 

experts and software 

developers can be found 

and contracted to be 

part of the development 

team. 

11. The government of 

the target country does 

actively support the 

introduction of an OSS 

based land 

administration system. 

12. Digital data and 

information on the 

existing land system is 

available to developers 

13. Sufficient interest 

from various cadastre 

agencies, users and 

developers to 

participate in and 

contribute to the project 

14. Cadastre agencies 

have sufficient funds 

for the maintenance and 

support services such as 

installation of software, 

upgrades, development 

of additional features 

etc. 

 

2.1 Initial workshop in 

target country 

2.2 Review existing IT 

systems of cadastre 

agency in country 1, 2 

and country 3 

2.3 Procure required 

hardware 

2.4 Contract local software 

developers as part of 

development team 

2.5 Software Customizing 

and coding 

2.6 Prepare User manual  

2.7 Training workshop 

2.8 On the job training  

2.9 Start piloting in country 

1 

2.10 Start piloting in 

country 2 

2.11 Start piloting in 

country 3 

2.1 Initial workshop in M9  

2.2 Completed by M12 

2.3 Hardware procured by M15 

2.4 Local software developers recruited by 

M15 

2.5 Target completion by M21, continued 

coding and improvements thereafter 

2.6 User Manual available by M21 

2.7 Training workshop in M21 

2.8 Training plan in place by M21, 

continued on the job training until 

M27 

2.9 Start piloting in M24 (country 1) 

2.10 Start piloting in M25 (country 2) 

2.11 Start piloting in M25 (country 3) 

 

OSCAR User 

manual 

 

Training plan 

 

Quarterly reports 

 

Annual report 

3.1 Open project on 

SourceForge.net 

3.2 Identify and liaison with 

related FLOSS 

projects 

3.3 Maintain discussion lists 

for users and 

developers 

3.4 Manage download 

versions on 

SourceForge.net 

3.5 Establish contacts with 

52North / OSGEO 

3.6 Develop overall plan for 

online community 

building  

3.7 Implement following 

agreed plan and 

process 

3.1 Project opened by M6 

3.2 Continuously 

3.3 Continuously 

3.4 Continuously 

3.5 Start in M25 

3.6 Community building plan developed 

in M30 

3.7 Strategy in place by M33 

 

SourceForge project 

and discussion list 

statistics 

 

Online Community 

building plan 

 

Quarterly reports 

 

Annual report 
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Design Summary 

Indicators / Targets 

(by End of Project unless otherwise 

stated) 

Data Sources Assumptions 

4.1 Develop plan for 

support and 

maintenance  

4.2 Build local support 

and maintenance 

unit 

4.3 Final Workshop in 

target countries 

4.4 Recruit additional IT 

support staff as 

required 

4.5 Liaison with OSS 

service providers 

4.1 Plan developed by M27 

4.2 Maintenance unit established by 

M30 

4.3 Final Workshop in M30 

4.4 Sufficient IT support staff 

recruited by M33 

4.5 Implementation targets as per 

strategies. 

Support and 

maintenance Plan 

 

Quarterly Reports 
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Annex 3: Work plan 

                           

 OUTPUTS / ACTIVITIES YEAR 1   YEAR 2 YEAR 3 

   Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

 Output 1     Fully functioning OSCAR Shell developed             

 Activity 1.1 Establish detailed user requirements for OSCAR Shell x            

 Activity 1.2 Consolidate generic workflow  x            

 Activity 1.3 Expert Group Meeting on requirements for OSCAR Shell  x           

 Activity 1.2 Complete design, data schema and stored procedures  x           

 Activity 1.3 Complete design of RCP and middle tier services  x x          

 Activity 1.4 Complete extensions to OSCAR Shell  x x          

 Activity 1.5 Write project documentation  x x x         

               

 Output 2    OSCAR Shell piloted in country 1, country 2 and country 3              

 Activity 2.1 Opening workshop in target country   x          

 Activity 2.2 Review existing cadastre IT systems in target country x x x x         

 Activity 2.3 Procure required hardware    x x        

 Activity 2.4 Recruit local software developers as part of development team    x x        

 Activity 2.5 Software Customizing and coding     x x x x x x x x 

 Activity 2.6 Prepare User Manual      x x      

 Activity 2.7 Training workshop       x      

 Activity 2.8 On the job training       x x x    

 Activity 2.9 Start piloting in country 1        x x x x x 

 Activity 2.10 Start piloting in country 2         x x x x 

 Activity 2.11 Start piloting in country 3         X x x x 

 Output 3     Active online OSCAR user community             

 Activity 3.1 Open project on SourceForge.net x x x          

 Activity 3.2 Identify and liaison with related FLOSS projects x x x x x x x x x x x x 

 Activity 3.3 Maintain discussion lists for users and developers  x x x x x x x x x x x 

 Activity 3.4 Manage download versions on SourceForge.net   x x x x x x x x x x 
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 Activity 3.5 Establish contacts with 52North / OSGEO         x x x x 

 Activity 3.6 Develop overall plan for online community building         x x   

 Activity 3.7 Implement following agreed plan and process           x x 

 Output 4     Institutional structure for support and maintenance              

 Activity 4.1 Develop plan for support and maintenance         x x   

 Activity 4.2 Build local support and maintenance unit          x x x 

 Activity 4.3 Final Workshop in target country           x  

 

Activity 4.4 Recruit additional IT support staff as required - Local 
Institutions responsibility and budget (to ensure the sustainability of the 
results)          x x x 

 Activity 4.5 Liaison with OSS service providers          x x x 

                          

 To complete the work plan: list the outputs of the projects (as per above) with associated activities to achieve each output.  Set up the right hand columns 

 
as per the duration of the project (12 months, 36 months, whatever).  Carefully plan the timing of each activity based on inputs and 

expected outputs.  
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Annex 4: Terms of Reference for International and National Experts 

 

 

International Team Leader (36 mm) 
 

3 International GIS Programmers and DB Designers (17 mm)  
 

Quality assurance expert (60 days) 
 

3 Local GIS Programmers (22 mm) 
 

3 Local Database Developers (22 mm) 

 

3 Local IT training experts for 11 months each to support testing, training, incl. on-the job 

 training, pilotting and roll-out 

 

The ToRs for the 180 days of various short-term local and international experts will be 

developed by the team leader and approved by the FAO responsible person during the project 

implementation. 
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Key Experts: 

 

Key Expert 1: International Team Leader (36 mm) 

The International Team Leader will lead the development and piloting of the OSCAR Shell in 

three FAO member countries. In cooperation with the Local Team Leaders, the International 

Team Leader will ensure that the project follows the agreed timeline and standards. The 

International Team Leader will report to FAO. He/she will have the following 

responsibilities: 

 

- Manage the projects in all three countries 

- Facilitate and coordinate the recruitment of local IT developers 

- Provide the team with a vision of the project objectives  

- Assure that the team addresses all relevant issues within the specifications and various 

standards 

- Work with the National Coordinators to ensure that the project fulfills the local 

software requirements 

- Reports on regular base to the FAO, responsible staff and to the beneficiary 

coordinators on the progress made, key issues required management attention and 

plans for the next „reporting period  

- Develop and keep updated the Project implementation plan  

- Develop and keep updated risk management plan and quality assurance plan 

- Develop the training programme and training plans and manage the training 

implementation 

- Develop all project documentation, including Technical Specifications, User 

Requirements, Installation and configuration manual, User Manual, Administration 

manual (back-up, archiving, restoring etc.), Release management procedure, Training 

materials 

- Establish a FAO knowledge network on the FAO website 

 

Qualifications 

 

- Master‟s degree in Land Management, Surveying, Computer Sciences or related 

science  

- Practical experience with at least one IT management methodology 

- Minimum 5 years experience in managing land related IT projects 

- Knowledge of cadastre and land administration 

- Excellent communication skills 

- Able to communicate effectively in English 

  

Duty Station: At least 23 months the Team Leader must be stationed at the local cadastre 

organizations to be selected. 

 

Key Expert 2: International GIS programmer and DB designers (17 mm). One per each 

country. 

 

The International GIS programmer will develop the GIS functions of the OSCAR shell based 

on the high level design by the University of Otago. Under the overall supervision of the 
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International Team Leader and in close cooperation with the international database developer 

and local developers, the GIS programmer will be responsible for the following tasks: 

 

- Development of GIS functions for the OSCAR Shell: 

 Develop basic workflow/process tools; 

 Develop a flexible spatial-temporal data model and database; 

 Develop data entry forms; 

 Develop basic GIS (parcel) editing tools including subdividing and merging of 

polygons; 

 Facilitate mapping and visualization 

- Development of database functions for the OSCAR Shell: 

 Develop basic workflow/process tools; 

 Develop a flexible spatial-temporal data model and database; 

 Develop data entry forms; 

 Develop database maintenance tools; 

 Develop data query and output forms; 

- Start and manage the OSCAR project at SourceForge: 

 Maintain user and developer discussion lists; 

 Manage download versions; 

 Liaison with related FLOSS projects; 

- In cooperation with local developers and cadastre officials, customize the OSCAR 

Shell for local needs 

- Train local GIS programmer in development tasks and ensure that suitable training is 

given to local support staff and specific system users; 

- In cooperation with international and local counterparts, organize training workshops 

- Manage quality control and quality assurance checking at all stages of land 

registration and mapping; 

- Generate full documentation including user, extension point, and API documentation 

as well as on-line help and code revisions;  

- Develop a plan for maintenance and support 

 

 Qualifications:  
- Master‟s degree in Geomatics Engineering or related science with specialization in 

GIS; 

- Minimum 2 years experience of developing GIS applications, preferably in Eclipse / 

PostgreSQL/PostGIS environment  

- Excellent Java programming skills 

- Knowledge of Eclipse RCP and uDIG;  

- Knowledge of land administration and cadastre systems; 

- Able to communicate effectively in English; willingness to learn local languages as 

required  

 

Duty Station: For at least 12 months, the International GIS Programmer and DB designer 

must be stationed at the local cadastre organization to which he/she is assigned. 
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Key Expert 3: Quality Assurance Expert (60 days) 

The Quality Assurance Expert will, under supervision of the International Team Leader, 

review the functions of the developed OSCAR Shell and the accompanying documentation 

and assess whether it meets the expectations of the recipient government. The assessment 

must be completed before the OSCAR Shell piloting starts. Specific tasks are: 

 

- Review the developed functions of the OSCAR Shell 

- Review the accompanying documentation 

- Assess whether the OSCAR Shell meets the requirements as defined in the user 

requirements document 

- Assess whether the OSCAR Shell meets the expectations of the recipient government 

- Report on the assessment to the International Team Leader 

 

Qualifications:  
- Master‟s degree in Computer Sciences, Geomatics Engineering or related science  

- Knowledge of land administration and cadastre systems in developing countries; 

- Able to communicate effectively in English 

 

Key Expert 4: Local GIS programmers (22 mm) – one per each country 

 

- In cooperation with international developers and cadastre officials, customize the 

OSCAR Shell for local needs 

- Organize the procurement of needed hardware for the piloting of the OSCAR Shell 

- Organize the installation of hardware and software for the piloting of the OSCAR 

Shell 

- Ensure that suitable training is given to local support staff and specific system users; 

- In cooperation with international and local officials, organize training workshops 

- Manage quality control and quality assurance checking at all stages of land 

registration and mapping; 

- Assist in the generation full documentation including user, extension point, and API 

documentation as well as on-line help and code revisions;  

- Assist in the development of a plan for maintenance and support 

 

Qualifications:  
- Master‟s degree in Computer Science, GIS or related science  

- Minimum 2 years programming experience, preferably in Java 

- Knowledge of land administration and cadastre systems; 

- Able to communicate effectively in English 

 

 

Duty Station: Home based 
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Key Expert 5:  Local Database developers (22 mm) – one per each country 

  

- In cooperation with international developers and cadastre officials, customize the 

OSCAR Shell for local needs 

- Organize the procurement of needed hardware for the piloting of the OSCAR Shell 

- Organize the installation of hardware and software for the piloting of the OSCAR 

Shell 

- Ensure that suitable training is given to local support staff and specific system users; 

- In cooperation with international and local officials, organize training workshops 

- Manage quality control and quality assurance checking at all stages of land 

registration and mapping; 

- Assist in the generation full documentation including user, extension point, and API 

documentation as well as on-line help and code revisions;  

- Assist in the development of a plan for maintenance and support 

 

Qualifications:  
- Master‟s degree in Computer Science or related science with specialization in 

database management 

- Minimum 2 years experience of developing server-based database applications, 

preferably in PostgreSQL/PostGIS environment  

- Excellent database management skills, including SQL and stored procedures 

- Knowledge of land administration and cadastre systems; 

- Able to communicate effectively in English 

 

 

Duty Station: Home based 

Key Expert 6:  Local IT training expert (11 mm) – one per each country 

  

- Perform training sessions and on-the job training to local support staff and specific 

system users; 

- In cooperation with international and local officials, organize training workshops 

- Assist the local institution during the system testing;  

Qualifications:  
- Bachelor‟s degree in Computer Science, GIS or related science  

- Previous experience in training provision 

- Knowledge of land administration and cadastre systems; 

- Good presentation skills; 

- Able to communicate effectively in English 

 

Other experts: 

In order to assure smooth and proper implementation of this project, additional short-term 

consultants will be needed for minimum 120 days in total. Below are the indicative areas of 

specific professional experience to be covered by the non key experts: 

 Land administration expert 

 Cadastre expert 

 Software Systems Analysis and Design Expert 

 Software System Implementation and Testing Expert  
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 Communications and Computer Networks Expert  

 System Architecture/HW Expert  

 Training expert 

All other non-key Experts must have: 

 University Degree(s) in the respective field(s) of the required expertise; 

 Very good English speaking and writing skills. 

 At least 5 years of work experience from which at least the last 3 years shall be 

experience in the field of their expertise. 

 

The selection procedures to select these other experts shall be transparent, and shall be based 

on pre-defined criteria, including professional qualifications, language skills and work 

experience.  The selection of experts shall be subject to approval by the FAO responsible 

staff. 

The individual tasks of the experts will be specified in individual Terms of Reference, which 

will be produced by the Team Leader and approved by the FAO responsible staff. 
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Annex 5: Ghana Feasibility Study Report  
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Annex 6: Nepal Feasibility Study Report  
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Annex 7:  Samoa Feasibility Study Report 


