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Abstract:  

Being a third world country, there is a lot of development still taking place in Zimbabwe. Several 

agencies both in the public and private domain collect and maintain enormous amount of spatial 

data for their day to day activities. However, information on the accessibility of this data is not 

available to common users, thereby depriving the utility of this precious information at the right 

place at the required time. Aiming to promote spatial data sharing, in 2010 Zimbabwe resuscitated 

the efforts of establishing National Spatial Data Infrastructure which had been started as early as 

the 1980s. These initial efforts died due to various reasons. In order not to face the same fate, this 

research seeks to evaluate the on-going process in order to assess the readiness of harnessing 

National Spatial Data Infrastructure in the country and evaluate the best ways/methods to raise 

awareness in Zimbabwe and promote geographic information capacity building. CIPP and CIRO 

evaluation models are implemented. Two workshops were held, in 2011 and in 2012 mainly to raise 

awareness and to discuss the National Spatial Data Infrastructure structure respectively. A 

prototype geoportal was developed by a student from the University of Zimbabwe and is awaiting 

presentation to stakeholders at a National Spatial Data Infrastructure expo to be hosted sometime 

in 2014. The research concluded that Zimbabwe is ready to embrace the National Spatial Data 

Infrastructure which is strongly supported by the Surveyor General taking responsibility. All 

stakeholders are being encouraged to join relevant workgroups to operationalise the structure and 

make National Spatial Data Infrastructure a reality.  
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1. Introduction 

There is much infrastructural development that is on-going in Zimbabwe, hence the development 

of banks such as the Infrastructure Development Bank of Zimbabwe (IDBZ) by government which 

acts as a vehicle for mobilizing the developmental projects in the country. The bank offers various 

financial services which include loan facilities. Despite the financial aspect, almost all of these 

projects require spatial data/information.  “Several agencies both in public and private domain 

collect and maintain enormous amount of spatial data in their day to day activities. However, the 

information on the accessibility of this data is not available to the common users, thereby depriving 

the utility of this precious information at the right place at the required time,” (Surveyor General 

India, 2005). “Spatial data is a key resource for the development of a nation. There is a lot of 

economic potential that is locked away in spatial data collections and this potential is realised by 

making the data widely available. Spatial Data Infrastructures (SDI) provide a platform for spatial 
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data users, producers and those that manage it, to distribute the data more efficiently. Governments 

all over the world are realising the value of National Spatial Data Infrastructures (NSDI) and 

therefore making major investments to establish them,” (Makanga & Smit, 2010; UNECA, 2001). 

Governments are realizing that SDIs are important in that they help in the reduction of duplication 

of effort, facilitate integration and development of new and innovative applications and respecting 

user needs. At the same time they can produce significant human resource savings and returns 

(Bielecka et al., 2013; Chan et al., 2001). However, the main challenge is in acquiring the data. The 

spatial data bank is the missing factor to the various kind of development underway. Sharing of 

spatial data is also crucial and this can be achieved through the establishment of NSDI.  

 

NSDI can be defined as technologies, policies, criteria, standards and people necessary to 

promote sharing of geospatial data throughout all levels of government, the private and non-profit 

sectors, and the academic community, (Annoni, Craglia, & Smit, 2002; Brilis & Lyon, 2006). It 

provides a base or structure of practices and relationships among data producers and users that 

facilitates data sharing and use. It is a set of actions and new ways of accessing, sharing and using 

geographic data that enables far more comprehensive analysis of data to help decision-makers 

choose the best course(s) of action. For Zimbabwe, much has been accomplished in recent years to 

further the implementation of NSDI, but there is still a lot of work to be done to achieve the vision 

of readily availing current and accurate geographic data across the country. 

 

Most developed countries have established their own (N)SDIs, whilst in most developing 

countries such as Zimbabwe are still in their middle growth stages and some of the challenges faced 

by peers currently may differ slightly though strong similarities are still inherent. There are benefits 

of NSDIs, yet some countries without them are not aware of. NSDI would cut down data production 

costs, improve spatial data access and use in a country. To achieve this, a NSDI connects all the 

parties that somehow use or produce spatial data via a computer network, namely Internet. 

Although there have been achievements concerning NSDIs in some developed countries, there are 

still more to be done, (Comert, 2004). The most crucial stage is making people aware about NSDI, 

and the benefits that can be accrued from its implementation. 

 

There is however an increase in awareness on the importance of spatial data for NSDI and GI 

capacity building in achieving development strategies in the public and private sectors of 

Zimbabwe, Namibia, Rwanda and other African countries. Government and non-governmental 

institutions are aspiring to use Geographic Information Technologies (GITs) in their day-to-day 

activities. The non-existence of a National Spatial Data Infrastructure (NSDI) in Zimbabwe brings 

to light serious issues for consideration. Still lacking is a spatial data policy relating to spatial data 

use. SDIs are a keystone for the development of a nation; hence they are becoming an essential 

element of each country‟s information and communication technology (ICT) plan (Makanga & 

Smit, 2010).  
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Zimbabwe‟s efforts to establish the country‟s SDI date back to the mid 1980s and in 2010, 

resuscitation of these former efforts of establishing the SDI for the nation, being led by the 

academic staff members at the department of Geoinformatics and Surveying, University of 

Zimbabwe in conjunction with the Survey Institute of Zimbabwe (SIZ). The initial efforts failed 

though they have had some measures of success but often they have had minimal impact. This is 

primarily due to the institutional, political and human dimensions of spatial data management being 

overlooked (Mavima, 2001). This research seeks to evaluate the current process of re-establishing a 

NSDI and to assess the best ways/methods to raise awareness in Zimbabwe and promote geographic 

information capacity building. This is to be done by critically analyzing the contributing factors that 

resulted in the failure of all NSDI initiatives and efforts made since the 1980s such that the ongoing 

exercise will not face the same fate. 

  

2. Literature review 

Zimbabwe‟s efforts to establish country‟s SDI started with the formation of LIS/GIS committee 

in the mid 80s‟ which was aimed at harmonizing the collection and distribution of data. The 

committee held several meetings and one of the significant results was the publication of a 

magazine called ZIMGIS. The committee later rebranded to ZIMGISA. The NASDAF phase saw 

the introduction of workgroups notably the metadata working group which was geared mainly 

towards harmonization. NASDAF also focused on getting executive support through awareness and 

through proposed focused research from Universities. One of the aims of the NASDAF was to 

develop inventories of spatial data holdings and also the various stakeholders. Initiatives of 

NASDAF did not achieve much and there was a gap in metadata activities.  

 

The year 2004 saw the launch of the Zimbabwe Spatial Data infrastructure (ZSDI) which sought 

to encompass all aspects of SDI. This resulted in the development of three major working groups 

namely the Education training and Publicity Work Group, the Legal and Policy Work Group and 

lastly the Standards Work Group. It was also recognized that for these initiatives to be sustainable, 

they had to be recognized by policy thus a need for a push towards the national Information and 

Communication technology (ICT) policy formulation (ZNSDI, 2011). Despite these successes, 

mass exodus of some leading and influential members, especially due to the relocation of SADC-

RRSU to Botswana led to this effort‟s collapse in 2005 (ZNSDI, 2011). The ugly head of lack of 

executive support was felt at this juncture Zimbabwe as it was in most Africa countries compared to 

Europe and the Americas.  

 

For Europe and America, political initiatives striving for efficient governments led to the 

awareness that it was crucial for data created by one government entity to be used by another. In 

such a context SDI initiatives had to start within government. America saw President B. Clinton 

issuing out, the Executive Order 12906 calling for the establishment of a coordinated NSDI as one 

of the principal programs his administration was going to pursue (Clinton, 1994). Upon the 

establishment of federal geographic data Committee (FGDC) in 2002, the Vice-President Gore 
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recognized the potential increased efficiencies and effectiveness of the goals of the FGDC: “collect 

it (spatial data) once, use it many times.” The fact that he took an active personal interest in the 

FGDC (with the, then, secretary of the Interior chairing the FGDC Steering Committee) further 

forced the highest level of interest and involvement from all other cabinet level 

departments/agencies. As a result, the FGDC benefited for eight years of the highest level support 

of two very different administrations (Kok et al., 2005). Likewise, similar activities of establishing 

the Turkey NSDI kick started by the motivation of Circular No. 2003/48 which was declared by the 

Turkish Prime Minister in 2003 within the context of e-Transformation of Turkey Short-term 

Action Plan (Bakici, 2012).  

 

In 2007, Survey Institute of Zimbabwe (SIZ) rebranded its Aerial Survey Discipline to the 

current Spatial Information Management (SIM) Discipline to resuscitate the SDI efforts in the 

country and in 2010 an NSDI sub-committee was set up as part of SIM. This committee together 

with the academic staff members in the department of Geoinformatics and Surveying, University of 

Zimbabwe began resuscitating NSDI efforts. They started by applying for a grant from the GDSI to 

promote awareness and capacity building. The first workshop was held on the 15
th

 of July, 2011 

were approximately 55 delegates from various organizations/stakeholders attended. The biggest 

challenge was, how much or what needs to be done in order to make all people aware of the benefits 

of SDI towards the socio-economic and infrastructural development in the country? There is also 

greater need for Zimbabwe to have ICT policies governing the spatial data, a budget allocation for 

the spatial data activities, and make all necessary stakeholders participate hence supporting the 

ZNSDI. 

 

3. Methodology  

The main objective of this research is to evaluate the readiness of Zimbabwe to harness NSDI 

thus assessing the current up-to-date process of building NSDI for Zimbabwe. The evaluation is 

crucial to guide the efforts on establishing ZNSDI and to ensure continuity such that a high quality 

product is delivered. As the project progresses, this evaluation process seeks to answer questions 

such, “What needs to be done? How should it be done? Is it being done? Is it succeeding?” (Daniel 

L. Stufflebeam, 2005). Therefore, both CIPP and CIRO evaluation models were used.  

“The model's core features are denoted by the acronym CIPP, which stands for evaluations of an 

entity's context, inputs, processes, and products. Context evaluations assess needs, problems, assets, 

and opportunities as bases for defining goals and priorities and judging outcomes. Input evaluations 

assess alternative approaches, competing action proposals, and associated budgets for meeting 

targeted needs and achieving objectives. They are used in planning programs, writing funding 

proposals, allocating resources, and, ultimately, judging the adopted approach and 

budget. Process evaluations assess the implementation of plans to guide activities and later judge 

program performance and help explain outcomes. Product evaluations identify intended and 
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unintended outcomes, both to help keep an enterprise on track and, ultimately, to gauge its success 

in meeting targeted need,” (Daniel L. Stufflebeam, 2005). 

  

    The CIRO model also envisages four categories of data capture namely Context evaluation, Input 

evaluation, Reaction evaluation and Outcome evaluation by P. Warr et al., in 1970, (Frank Harris). 

For data collection, initially two workshops were held in order to raise awareness and probe 

discussion on the need and benefits of having ZNSDI. The main mode of data collection used is the 

questionnaire. The questionnaire consists of closed, open, classification and structured questions. 

Interviews were also conducted for clarity to some of the responses from questionnaire. 

 

4. Results and analysis  

4.1 Context evaluation  

This involves collecting information about historical milestones since the NSDI efforts emanated 

as early as 1980s. The objectives and information on current efforts have to be stipulated also the 

stages/steps to whole process should be evaluated. 

 

Table 1. Shows the objectives of the different initiatives 
Initiative Objective Sub-objectives 

LIS/GIS 

(1980s) 

Harmonizing the collection and 

distribution of data. 

-Coordination of LIS/GIS activities in Zimbabwe, 

-functioning as an advisory body to users interested 

in developing LIS/GIS, 

-stimulating LIS/GIS awareness in Zimbabwe, 

-organisation of training courses  

-establishment of digital mapping standards, 

-preparation of a proposal for a national policy for 

LIS/GIS development. 

NASDAF Develop inventories of spatial data 

holdings and also the various 

stakeholders; getting executive support  

 

ZSDI (2004) To encompass all aspects of SDI  

ZNSDI (2010) To establish the ZNSDI -To strengthen operationalisation of e-governance 

framework. 

-Millennium Development Goals 

 

Table 2. Shows the major activities performed by various initiatives. 
Initiative Major Activities Funding 

LIS/GIS Seminars (1989, 1990, 1991, 1994); two tier committee – National 

committee (LIS/GIS day to day affars) and executive committee 

(policy issues), training courses, Publication of newsletters and 

proceedings of all seminars 

CIDA, INFORTEC, 

GTZ, SYSTRON 

NASDAF Awareness workshops, focused research from Universities, Formation 

of metadata working group;  

 

ZSDI Workshop, Formed three major working groups namely the Education 

training and Publicity Work Group, the Legal and Policy Work Group 

and lastly the Standards Work Group; influenced government to 

include NSDI proposal in the ICT policy. 

GSDI 
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4.2 Input evaluation  

This is concerned with how well the process of establishing NSDI was planned, managed, designed 

and will be delivered. The current initiative held 2 workshops to raise awareness and build capacity.  

 

4.2.1 First workshop 

Theme of first workshop was, “NSDI for Zimbabwe: Mapping the way forward.” It was mainly 

held to bring together spatial data stakeholders. Sponsorship was done by GSDI, whereas the core-

hosting was SIZ and UZ responsible. Permanent Secretary of the Ministry of Information 

Technology Development was the guest of honour. The workshop objectives included: 

 To identify the stakeholders, 

 To raise NSDI awareness amongst Spatial Data Stakeholders, 

 To define how stakeholders can unite and work towards developing a ZNSDI, 

 To look at efforts that have been made so far towards ZNSDI, 

 To analyse current trends of NSDI in other countries, 

 To map the way forward. 

Fifty-five attendees representing about 40 organisations attended the workshop. These were divided 

into three groups which discussed and made recommendations as per table 3. 

 

4.2.2 Second workshop 

The theme of second workshop held at MTB was “Making NSDI Zimbabwe a Reality,” the 

objectives were to: 

 Deliberate on the proposed Zimbabwe NSDI governance structure 

 Discuss in detail the specifications of a potential geo-portal for Zimbabwe 

 Development of a Zimbabwe NSDI process calendar of events for 2012 

There was also a presentation on the proposed structure of NSDI and it was discussed was adapted 

as presented, but more feedback is required and expected from the NSDI Expo proposed to be held 

in 2014. 

 

Human resource is the only resource available; however NSDI being voluntary work, many 

people are not willing to commit their time for its cause. As a result, deploying people to identified 

tasks does not yield anything, thus making the task of meeting desired objectives very difficult. 
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Table 3. Shows the discussions done in the 1
st
 workshop 

Group Discussion Recommendations 

Institutional 

framework 

1. NSDI Structure 

 

o formation of an inclusive committee to spearhead the NSDI, 

o define the institutional setting of the NSDI – Will it be a quasi legal 

body governed by an act of parliament? 

o formulate concrete proposals on the organization of the NSDI effort 

especially with respect to its operational structure and legal setting. 

2. Legal Framework 

 

o Apart from section 7 of the Land Survey Act, there is no other 

known legislation that control spatial data, 

o carry out further research on existing legislation, by an expanded 

NSDI Committee, and to come up with recommendations on the 

necessary amendments or possible formulation of new legislation. 

 3.Pricing and 

Copyright 

o The existing copyright Act currently covers only hardcopy data, and 

may need to be amended to cater for digital data as well, 

o There is need to come up with appropriate models for pricing of 

data held by different stakeholders: Standardize fees to be paid for 

accessing/supplying data governed by an Act, 

4. The Policy 

Framework 

Need for regulations set up by the NSDI upon its birth which can be 

reviewed and amended when necessary without reference to a 

particular Act. 

Techno-

logical 

framework 

 -Technology was defined as anything that can enable one to perform a 

task or a set of tasks, and framework as the confines or guide within 

which one has to operate. 

-The main objective of the technological framework was identified as 

to capture, process, maintain and disseminate quality spatial data 

within the confines of the laws and policies of the land. 

-The following activities associated with the technological framework 

were identified: 

1. form an effective information channel, this will enable practitioners 

to have a fairly good idea of what information is available, where and 

how to get it, 

2. review existing literature and documentation on the development of 

the NSDI in Zimbabwe, so as to come up with a logical framework, 

3. come up with a project proposal on the spatial data hub where 

people can access data, the proposal will enable us to get funding. 

Metadata 

and data 

standards 

1. Data Standards 

working group, 

 

The group recommended the following: 

a. Identify stakeholders 

b. To hold awareness workshops, 

c. Synthesis standards that are already in existence, 

d. How can these standards be enforced? 

e. Legislative reviews 

2. Metadata 

workgroup 

 

a. There is also need to set up a separate working group for metadata 

with same TORS as for standards, 

b. Create Zimbabwe‟s own portal for metadata, 

c. Look at the current trends in the region, research and papers and 

learn from them in order to map the way forward. 
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Figure 1. Proposed NSDI structure 

 

Table 4. Shows the explanation to NSDI structure  
 Description Task Composition 

NSDI Council 

 

Is an Executive body 

responsible for 

managing the NSDI 

establishment 

 

- Deciding on the aims, 

strategies, policy and activities 

of the NSDI institutional 

framework and oversee its 

establishment; 

- Harmonizing the NSDI 

activities with the state policy 

and programmes; 

- Monitor use funds for the 

NSDI development 

- Direct NSDI secretariat 

- Co-chaired by the Minister of 

Lands and Minister of ICT 

- Both Ministry of ICT and Lands  

to provide the secretariat 

- To include people at Director 

level of main stakeholders and 

government ministries that deal 

with Spatial data or facilitate its 

transmission 

 

NSDI 

Committee 

 

Is a permanent body 

responsible for starting, 

managing and 

coordinating activities 

of the NSDI 

workgroups 

 

- Propose, monitor and manage 

NSDI Workgroups 

- Implement state policies and 

programmes as directed by 

NSDI Council 

- Recommend to the responsible 

ministers appointments to 

council  

- Manage funds for the NSDI 

development 

- Liaise with international 

bodies on NSDI matters. 

- Consists of the following 

members: 

- Representatives from the Surveyor 

General.  

- Representatives from the 

academia and research institutions. 

- Public organizations, and NGOs, 

private sector, defense and security 

and all workgroup heads  

- Any other members 

selected/elected by the NSDI forum 

 

NSDI 

Workgroups 

These can be 

permanent or 

temporary depending 

on their nature and 

proposed tasks 

proposed, appointed 

and managed by the 

NSDI committee 

Responsible for the 

conceptualisation and 

implementation  aspects of 

specific tasks  

 

Heads of each workgroup and 

identified members  
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4.3. Reaction evaluation  

Reaction from stakeholders is two pronged. Some of the stakeholders vanished into thin air after 

the workshops even though they were allocated tasks. However, some engaged themselves and 

performed their tasks (table 5). 

 

Table 5. Shows the status of tasks assigned during workshops 
 Task Reaction 

1
st
 workshop A structure was proposed 

 

NSDI structure was presented in the 2
nd

 workshop 

Development of geoportal was 

proposed 

Conceptual design of geoportal was presented in the 2
nd

 

workshop 

2
nd

 

workshop 

A calendar of events was drafted -A prototype for the geoportal was developed and its 

operation. A paper was presented at Zimbabwe Institution 

of Engineers conference 2013.  

-NSDI Expo is pending and proposed for 2014. 

-The Surveyor General in principle has accepted to chair 

the NSDI committee as presented by him personally at 

SIZ Engineering discipline in November 2013. 

 

4.4. Outcome evaluation  

Both the workshops produced documentation of the workshop proceedings. The presentations 

made during the 2
nd

 workshop resulted from the recommendations made in the 1
st
 workshop. The 

proposed NSDI structure was presented and debated on at length and finally adopted as the working 

structure. Representatives from the Ministry of Lands and ICT could not confirm whether their 

respective ministries could take the responsibility of co-chairing the committee as proposed. This 

left the matter of co-chairs hanging.  

 

A prototype geoportal was developed by a student from the University of Zimbabwe as proposed 

in the 1
st
 workshop. This portal is going to be the starting point for further developments and 

improvements for the National geoportal.  Powertel, a telecommunications company has agreed to 

host the geoportal for the country once it‟s ready for implementation. A paper was also presented 

and awaiting publishing. The paper besides raising awareness will prompt stakeholders to debate on 

the prototype geoportal. Also this paper will help to raise awareness and assess whether Zimbabwe 

is in the right direction in its quest to establish an NSDI for the country. The benefits accrued from 

these publications are that the risk of loss of focus due to brain drain will be lessened. Von Hagen 

(2006), Makanga & Smit(2010) wrote that “there is a  high risk that once the projects have been 

terminated all the effort will go to waste because of failure to have well defined strategies to 

takeover and maintain the data. While some SDI components appear to be in development, 

ultimately it is the handing over that is the critical aspect. For nations to derive full benefit from the 

effort of such projects, there is need for a solid handover strategy. There should be structures in 

government that take an active part in the SDI initiative. This calls for formalising SDI initiatives 

and realising them as part of the national agenda.” 
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The NSDI Expo is still outstanding though the expectations are to show case the prototype 

geoportal and gather feedback from stakeholders about its functionality. The spatial data 

stakeholders are also expected to present their work to the nation.  

 

4.5. Questionnaire 

A set of about 75 questionnaires was administered to spatial data stakeholders (practicing in 

Zimbabwe) in both hard and soft copy forms. 31 were returned and used for analysis. The pool of 

these stakeholders comprised government and private companies, NGOs, local authorities, 

parastatals, academic and research institutions. Some produce the data, others use the spatial data 

whereas the majority are both producers as well as users. The graphs in Figure 2 show the 

distribution of organization who responded, and the percentage of users as well as producers. 

 

 

 

Figure 2. Stakeholder Organizations and User/Producer status 

 

A wide variety of spatial data is produced by various organizations. Spatial data was applied to 

various uses including decision making and policy formulation. Only 24% of the participants do not 

share the data they work with. Of the 76% which utilize this spatial data, only 38% use standards, 

either metadata or data standards while 52% do not use any standards. 10% admitted not knowing 

about the existence of any standards.  Of the 38% who use standards, they are not clearly defined. 

Of all the respondents, 54% are aware of the existence of NSDI for Zimbabwe. Recommendations 

made by most people were to develop a website, conduct more awareness workshops, and have 

more publications which include newsletters and magazines. 

 

5. Discussion 

On the 29
th

 of November 2013, at the SIZ Engineering Survey Discipline workshop, the 

Surveyor General of Zimbabwe (under the Ministry of Lands and Rural Settlement) presented his 

department‟s 5 year strategic plan. One of the objectives is to develop the NSDI for Zimbabwe 

which he indicated as being a core function of his department. This is a crucial step in that this 

signifies the much needed institutional support and positioning for the NSDI. Also, like in the USA 

case, the establishment of NSDI will be assured of government sponsorship. In addition, akin to the 

British case, organizations and individuals are making initiative efforts. However, neither the 



11 
 

British nor the American system will win the day in the absence of a relentless NSDI champion 

(role currently being played by the UZ and the SIZ). According to Kok & van Loenen (2005), 

continuous support for an SDI both in politics and management would be the thing to strive for. 

 

The companies currently producing and utilising „digital‟ spatial data are very limited compared 

to other countries, but in reality the actual number is unknown. The stakeholders who are supposed 

to be the driving force in the establishment and operationalisation of the NSDI are not willing to 

devote their time and resources furthering the NSDI issues. The main reason is that most of them 

are not aware of the benefits they will accrue from its establishment. Those who were championing 

NSDI issues were in most cases doing it in their individual capacities. Once the perceived 

champions leave their organizations the NSDI efforts become stalled.  

 

Despite all discussions that took place, referring to the calendar of events, not much seems to 

have been done. It seems there is positive attitude amongst citizens and some recommendations 

especially from the first workshops, are being addressed by different parties consciously or 

unconsciously. 

 

6. Conclusion 

The main objective of this research was to evaluate the readiness of Zimbabwe to embrace 

NSDI. The research found out that there exists, in the private and public sectors, spatial data users 

and producers, who are exchanging information.  The Surveyor General‟s Department has publicly 

announced that it is responsible for the NSDI and had in principle adopted the proposed NSDI 

structure in 2012. A prototype geoportal has been developed and is awaiting feedback (at the 

proposed NSDI expo) and final validation and implementation. Having all this, combined with the 

very high internet penetration in Zimbabwe leads to the conclusion that Zimbabwe is ready for the 

NSDI. More people are becoming aware of NSDI but the process is being accepted at a rather slow 

pace. 

 

7.  Recommendations  

For the successful implementation of the NSDI in Zimbabwe we recommend the finalization and 

implementation of the NSDI organizational structure as well as the geoportal. All stakeholders are 

being encouraged to join relevant workgroups to operationalise the structure. Implementation of the 

geoportal is critical (apart from the normal uses) in promoting awareness on the need for both 

metadata and spatial data standards. 
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