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Abstract 

In Mozambique, the pressure on the land increased considerably and the Government has defined the 

“Terra Segura” program to regularize five million parcels and delimitate four thousand communities in a 

period of 5 years. To achieve these goals, traditional methods of land tenure regularization are either too 

expensive or too time consuming, therefore requiring a fit-for-purpose approach that takes into 

consideration the Mozambican reality.  

The purpose of this document is to validate the fit-for-purpose approach designed for the “Terra Segura” 

program, a combination of technology, processes and people, and propose additional measures for the 

Mozambican reality. With that in mind, a methodology was designed and tools were developed to support 

the “Terra Segura” program.  

The processes defined in the methodology adopted illustrated that if the entire registration process is 

standardized and disseminated, collecting and processing data becomes a norm, ensuring more accurate, 

and time saving cadastral information on land use. Tests made to the refined form questionnaire and the 

tool to collect data proved that alphanumeric errors were small enough and that the time to collect and 

process the alphanumeric data reduced more circa 50%. The methods to capture geographic data 

illustrated that drawing the parcel on a map produced reliable information and that time to collect and 

process the data using this method reduced circa 75% when compared to the GPS method. This illustrates 

that Mozambique needs to balance between precision and time and cost, for this massive registration to 

take place. It also illustrates the need for a combination of methods and tools. And this is what a fit-for-

purpose approach really is: adjustments of different methods to the reality of each regularization. 

 

 

Key Words: 

Community land, Fit-for-purpose approach, Land Cadastre, Land Tenure Regularization, Land Mapping  



 

 

1 Introduction  

In Mozambique, in the past decades, the pressure on the land increased considerably as a result of 

conflicts of war, climate changes, weak soil management policies, large scale project investments, need 

for food and fuel.  

The Government defined appropriate legislation to protect the poor and the communities, promoting 

tenure regularization. Land legislation is generally accepted as favorable to reduce inequality in access 

and security of land tenure, reduce poverty and also to promote long-duration investment on land. For the 

Government to be able to manage and administrate the land, it needs to have actual data about the 

occupancy, rights, usage and economic value of it. However, the economic development and the 

migration from the rural to urban areas has created very dynamic and complex reality in terms of 

capacity, resulting in a huge struggle for Government and its institutions to develop and maintain the 

capabilities necessary to provide the required land management and administration. Government must 

therefore find innovative ways to respond to these challenges. 

Systematic land use rights registration (RDUAT) and Community Delimitation (DelCom) was previously 

performed in Mozambique in urban and rural settings. The cadastre information resulted from these 

efforts is being managed through a Land Management Information System called SiGIT. However, most 

land, in excess of 90%, is used under unregistered good-faith occupations and customary tenure 

arrangements. Now the challenge is to ensure that registration is done for the entire country, acquiring 

more accurate information on the land rights, usage and respective holders, while also involving 

communities in process, to promote ownership and to ensure information is updated whenever changes 

occur, in a cost-effective manner.  

In 2015, Mozambique has launched a program for systematic land regularization denominated “Terra 

Segura”, with an estimation of five million land tenure regularizations and four thousand community 

delimitations.  

For this program to succeed, a fit-for-purpose approach needs to be adopted. The “fit for purpose” 

concept promotes a thinking directed at questioning traditional approaches and is a powerful idea to frame 

all these new experiences. In fact we think that every business today needs to be managed having this “fit 

for purpose” mindset as a guiding principle, being this the line of thinking of modern business schools, 

although  it’s implementation may be a different story.  

The Mozambican fit-for-purpose approach needs to take into consideration that Mozambique is a large 

country with different topologies, cultures, languages, norms and customary practices. It also considers 



 

 

the fact that skills are scarce especially in rural areas and that technology is a necessary resource to 

accelerate the data collection processes and to reduce costs by using technology that is more accessible 

and that requires less skilled professionals.  

With that in mind, and inspired by experiences of the “fit for purpose” promoters elsewhere, an 

investigation was conducted to evaluate different approaches and technologies available, and after that a 

plan was established to initiate experimentation in the ground. This first experience focused essentially in 

demonstrating and feeling what was already technically known from other experiences in other parts of 

the globe as this somehow is very important to nurture trust and self-confidence of those who need to 

engage the “Terra Segura” program. 

The approach proposes the following:  

(1) Design of a detailed methodology combining both managerial and operational processes (end-to-

end) to ensure normalization; 

(2) Utilization of a combination of methods for geographic data collection depending on each 

situation;  

(3) Simplification of the alphanumeric data form and data collection through mobile technology;  

(4) Intense preparation and participation of the community in the parcel registration;  

(5) Decentralization of the data processing and cadastre maintenance;  

(6) Combination of parcel registration and community delimitation initiatives to reduce costs and 

enhance community involvement.  

2 Objectives 

The objective of this paper was to validate the appropriateness of the recommendations given for the 

Mozambican fit-for-purpose approach and to validate the suitability of the developed instruments, namely 

the detailed methodology and the field tool for the “Terra Segura” program. 

 

 

 



 

 

3 Methodology 

The following methodology was implemented: 

1. A detailed RDUAT/DelCom methodology was designed having in mind the following: 

a. Need for detailed business processes – end-to-end – in order to become a reference to be 

followed by all participants - The way this is done determines the results and 

sustainability; 

b. Need for detailed management processes that should be followed by the managers at 

different levels and at different entities, namely providers and receptors of products and 

services – and contemplating from purpose to results and impact (In all initiatives, be it in 

public sector or other this crucial aspect is normally not contemplated at all); 

c. Definition of roles and responsibilities within each process, indicating the contribution of 

every player in the process - this is a new way of thinking, promoting the notion of value 

and the orientation to the customer; 

d. Definition of training and certification requirements and implementation mechanisms in 

order to capacitate the providers and receptors of products and services (training needs to 

be approached in terms of resulting capabilities and their alignment to the required by the 

solution); 

The processes were organized as follows (Figure 1, Figure 2):  

1. There is a bigger cycle, contemplating a planning period, defined as a year, in 

which several RDUAT and DelCom projects are created and executed. This cycle 

(red cycle) is comprised of 4 managing processes following a PDCA approach 

(Deming, 1986)1; 

2. There is smaller cycle of a lesser duration corresponding to each of the 

RDUAT/DelCom projects created. Each Project is allocated to a service provider 

(internal or external). This cycle is comprised of 8 operational processes (blue 

cycle). This cycle involves the participation of the community. 

2. A new form and a mobile application were developed in order to implement part of the fit-for-

purpose approach; 

3. Tenders were launched for Service Providers to execute RDUAT projects; 

                                                           
1 DEMING, W. Edwards. Out of the Crisis. [S.l.]: MIT Center for Advanced Engineering Study, 1986. ISBN 0-

911379-01-0 

 

https://pt.wikipedia.org/wiki/W._Edwards_Deming
https://pt.wikipedia.org/wiki/Especial:Fontes_de_livros/0911379010
https://pt.wikipedia.org/wiki/Especial:Fontes_de_livros/0911379010


 

 

4. The field work was included within the 2015/2016 ”Terra Segura” program plan and it was 

performed in a district where RDUAT/DelCom activities were already being executed by a 

Service Provider –SP, allowing to include and validate the ongoing activities of planning, 

training, community education and sensibilization;  

5. Focus on given to RDUAT (land tenure regularization) leaving the DelCom tests for subsequent 

fieldwork exercises, depending on the results of this RDUAT exercise; 

6. A test area was defined within one community in an area where geographic data could easily be 

captured through drawing parcels in existing maps, allowing us to focus on the issue of evaluating 

the degree of rejected registrations as well as time to collect and validate data between paper and 

mobile forms. This was extremely important as initial field work on a paper form basis indicated 

that approximately 50% of the paper forms were being rejected; 

7. Data was captured using the mobile application (SiGIT-field), based on a refined form, with 

embedded data quality constraints built-in to avoid data errors and image acquisition to facilitate 

documents validation; 

8. Three geographic data capturing methods were used: (1) GPS: a differential GPS offering an 

accuracy of 1 meter. The measures were done by an operator in the vertices of each parcels, being 

that the survey of neighboring plots vertices were done in a complementary way, without needing 

to double measure the sharing vertices; (2) Map drawing: using an image from google earth, with 

half meter resolution, non georreferenced, dated from August 2014; (3) Tablet GPS: using the 

available GPS in the tablet, aware of the coarse accuracy, but having in mind the need to compare 

different data capture methods. 

9. Data captured in the field were uploaded to the cloud, and from the cloud, downloaded within the 

SiGIT application. SiGIT application was adjusted not only to receive and incorporate the data 

but also to execute a second quality control on the data; 

10. A team dedicated to quality control then performed all the necessary checks to ensure data quality 

and data rejection where necessary; 

11. Comparisons were made between analogical (paper based forms) and mobile data capturing 

methods, using two districts (Mopeia and Marracuene) with regards to the following: 

a. Rejection rates 

b. Time to collect, validate and process field data  

c. Types of errors encountered 

d. Compliance of the tool with the data quality requirements 

e. Easiness of use for the people in the community 



 

 

12. Questionnaires were given to field workers to find out their level of satisfaction with regards to 

the mobile application as opposed to the paper-based forms, as well as their recommendations to 

improve the tool. The same applied to office workers that previously had to insert data manually 

into the system; 

 Results 

The field work was performed in two districts: Marracuene with the digital forms and Mopeia with the 

paper-forms. For comparisons purposes, one cadastral block was used for each district. 

Geographic information data collection:  Three methods were utilized (1-GPS, 2-Map Drawing, 3-

Mobile GPS). There are 3 main issues to highlight: 

1. There is a displacement of most of vertices between method 1 and 2, as illustrated in Figure 9. 

This can be considered normal considering the accuracy, both from the GPS and from google 

earth imagery. This issue could be easy to solve with survey rectification work; 

2. There is subjectivity from the GPS operator when analyzing some points captured through the 

GPS. With more or less experience, the survey will depend entirely on his/her decisions and 

mistakes. This can be seen in the upper right part and right lower corner of  Figure 9, green GPS 

lines; 

3. The random points captured via tablet illustrate that some points fall very far (more than 800 

meters) from the working area (Figure 11). Despite the fact that the majority of the points fall in 

the working area, the shape of the surveyed plots are far from ground reality (Figure 10). 

 

Alphanumeric information data collection: Two methods for alpha-numerical data collection were 

utilized: paper based forms and mobile application forms. These were combined with the 3 geographic 

data collection methods. Three aspects were highlighted:  

1. Rejection Rate: From the analysis made to the data received from both blocks, it was clear that 

paper based forms had a higher rate of rejection (43% for block F, 54% of all Mopeia blocks 

(Figure 3, Figure 4)) when compared to mobile forms (1% rejection rate (Figure 5)). This is due 

to the data quality restrictions implemented in the tool. 

2. Working time: Paper-based forms took in average 13 minutes to collect the information while 

mobile-based forms took 14 minutes. To insert data into the SiGIT system, paper based forms 

took 16 minutes to while mobile-based forms were automatically uploaded into the system. 

Quality control of data inserted into the system took 6 minutes to validate while for mobile forms 



 

 

it took 4 minutes. In total, paper-based forms required in average 35 minutes to collect process 

and validate, while mobile-based forms took 18 minutes (Figure 6). In terms of geographic 

information times per parcel, GPS method took 21 minutes, drawing on a map took 5 minutes, 

while the mobile GPS took 10 minutes (Figure 7). 

3. Errors encountered: Paper based forms registered a total of 16 possible errors, while mobile-based 

forms registered a total of 3 possible errors. In case of Block F in Mopeia district, an average of 

2.7 errors was registered (Figure 8) as opposed to 1 single error registered in Block E, from 

Marracuene district. 

 

RDUAT/DelCom processes: It was not possible to validate all proposed RDUAT/DelCom processes 

defined in the methodology. Focus was given to the first 5 operational processes, as these were part of the 

field work being executed within the time frame of this paper.  

With regards to the Operational processes: 

1. Plan the field work: In Mopeia district, the field workers did not utilize images of the area. The 

same was happening in Marracuene prior to this study. This resulted in poor involvement of the 

community in parcel identification prior to the visits to the parcel as well as poor definition of the 

chronogram and routes for collecting data. The cadastral blocks being designed were focusing in 

small areas involving in average 300 parcels.  

2. Mobilize and Prepare Field teams: Field workers, including elements of the community, were 

trained on the usage of the mobile device. However, it was clear that prior to this training there 

had been no detailed training in terms of working processes defined by the methodology, law and 

sensitization, something that should be in place from the beginning of these teams work, even 

prior to this study. The assumption that was made that these field workers would have enough 

preparation was false. This resulted in inaccuracy of data in the previous collected data 

(especially with regards to co-titling issues for vulnerable groups such as women and children). 

3. Prepare, Educate and Sensitize Community: The community had been prepared, educated and 

sensitized. The facilitation team was created and prepared with the local chiefs of that specific 

area and their staff. However, not every member of the community participated in the community 

meeting resulting in lack of knowledge. This required extra time to inform each household about 

subjects such importance of land rights registration, mains aspects of land law, co-titling. 

4. Collect Field Data: parcels whose holders had all the documentation ready took less time to 

register. Field workers had to wait in many occasions for all the documents to be made available 



 

 

and this disrupted the process and changed the initial chronogram. Another issue to consider is 

the fact that a lot of people do not possess any document and therefore there was a need to issue a 

declaration from the community authority recognizing the person. In the exercise with paper-

based forms, it was easy to skip some fields while with the mobile application this was not 

possible anymore. Data collection combined alphanumeric and geographic information. The 

previous paragraphs already focused on these results. 

5. Process Data in the Office: This was a very important step in this work as all the efforts would 

result in more or less effort and time to process all the information from the field work. In terms 

of alphanumeric information data processing, the effort and time reduced from 22 to 4 minutes 

per parcel and this was a real gain for those teams involved. With regards to geographic 

information, it was very important the comparison of the three methods and the realization that a 

lot could be gained from drawing the parcel on a map, having appropriate images. These teams 

were used to collect GPS points and from there process all the information. This activity 

obviously depends on the image available and it became clear that when limits are not clear, there 

is a need for a more rigorous data capture method using GPS. 

With regards to the four managerial processes involved in the methodology (Figure 1: Plan- plan the 

period, Do- Execute RDUAT/DelCom Projects, Check – Monitor and Supervise the projects, and Act- 

Evaluate and Close/Update) the following can be said: 

1. The execution process was outsourced to Service providers with terms of reference drawn from 

the methodology. The remaining processes remained in-house of the Land Directorate.  

2. A lot of effort was given to the planning process but this is still insufficient as service providers 

are not fully aware of the methodology details resulting in different approaches and outcomes, 

field workers require more training and there is a need for standardized methods and processes, 

including the usage of standardized imagery.  

3. Monitoring and control processes are unfortunately not in place as a day-by-day activity and 

when they occur is normally at a later stage and not as continuous activity. This resulted in a lot 

of rejected registrations and work being redone.  

4. Based on these lessons, it was clear that changes need to be implemented to the way everyone is 

working and training is vital and considered to be a starting point. 

 



 

 

Easiness of Use and Compliance of mobile tool: Questionnaires were sent to field and office workers 

that utilized the mobile application and the paper based forms. Error! Reference source not found. 

illustrates the responses. Responses illustrated the following: 

1. There was a high level of satisfaction with regards to this new approach, although fieldworkers 

commented that the new tool and approach required more time due to mandatory data fields; 

2. Office work is perceived as being easier and faster as now there is no need to insert data manually 

and images of documents are already part of the form, facilitating the validation process as well; 

3. Community members that participated in the process also defined that the work being performed 

under this new approach was easier for them to follow and engage, and that they were able to fill 

in the mobile application form. They also mentioned that the usage of images helped immensely 

4. From the data analysis that was made to the data automatically inserted into the SiGIT system, all 

parcels were correctly inserted in the database and information was available to proceed with the 

process workflow.  

  



 

 

4 Way Forward 

This exercise intended to validate whether these recommendations would in fact be reasonable taking into 

account the country’s reality. The experience revealed the urgent mindset, associated with jumping 

important steps and actors just to get the things done could result in a disaster. Little attention was given 

to thinking, to planning and to consider the interests of different stakeholders. Nevertheless, the 

experience reflects the current way of doing things in Mozambique, and it is a good opportunity to 

compare the current approach with the various aspects that a more normalized approach would 

recommend. By doing so, it is possible to delineate some conclusions and recommendations, having a real 

fit-for-purpose approach for the “Terra Segura” program. 

With regards to the specific aspects of the fit-for-purpose aspects that were being validated, the following 

paragraphs illustrate the main recommendations. 

4.1 RDUAT/DelCom Methodology 

Although stated in the methodology, results and observations have shown that not everything was 

implemented and therefore should require urgent attention: 

1. Social preparation: The consultation and preparation of the community and population in a 

very active role. The population has to be deeply involved in the process; 

2. Form simplification: discuss and simplifying the form furthermore, in a way that only the 

minimum strictly necessary variables are collected. This will bring the advantage of speed 

increase of field survey. Also less data will be easier to manage and will maintain the focus 

on the main work: parcel and holder registration; 

3. Technical training: considering the ambitious target of 5 million parcels to be registered in 5 

years and also that this effort will be the base of a land cadastre for the future in 

Mozambique, it is of crucial importance the training of new staff, including those from the 

community. Only with strong and capable human resources in the country it will be possible 

to crave for a healthy land management and administration; 

4. Program and project Management: the RDUAT/DelCom methodology proposes four 

processes based in a PDCA approach to manage each planning cycle of the “Terra Segura” 

program. There is a need for adequate planning, permanent monitoring of work, evaluation of 

the work performed and lessons learned, and review and update of the methodology. Without 

focus on this management aspect of the program, we risk having several RDUAT/DelCom 

project completely misaligned with the program objectives and goals. 



 

 

5. Combination of efforts RDUAT and DelCom initiatives: from a methodology point of view, 

most of the planning and preparation activities are common to these two areas. When 

performing RDUAT and DelCOM together, not only we engage the community more 

effectively but we also reduce the cost due to a combination of efforts. The idea is that all the 

processes that precede the collection of data are common and can be executed jointly by the 

same team. From then on, different field teams could do different data collection activities, 

both for community delimitation and for parcel registration. Initial calculations of the 

program budget indicate a reduction of circa  

4.2 Mobile application tool for data capturing 

The test illustrated that the mobile application performed well for alphanumeric data capturing, having 

reduced the amount of errors and consequent form rejections as well as the total parcel information 

processing time. However, with regards to geographic information this tool did not comply with the 

quality requirements for the fit-for-purpose approach. The challenge is now to combine the digital form 

within the mobile application with imagery capability so that it is possible to draw parcels on a map, 

having these two components co-exist in a single application. This would provide a chance to a greater 

citizen’s participation, with reduced costs and increased data quality, to implement a phased cadastre 

program – from first-registration to a detailed cadastre, with proper spatial data. 

4.3 Geographic Data Processing 

Evaluating the three methods for gathering geographic information and the results from this test, it is clear 

the advantage of using images for capturing geographic data (satellite, airplane or UAV). With two main 

guaranteed conditions (good georreferencing and up to date images), this solution is, in our opinion, the 

best to adopt when good and clear images are available. The imagery brings a big amount of detail that 

can help the surveyor to mark the plot. Also this detail can help, in a close future, to easily rectify the plot, 

most of time without need to field work, based on title holder feedback. The detail in the image also 

reduces the subjectivity of the plot drawing, since the physical elements are there to guide the surveyor. 

Last but not the least, the detail in the image brings also a time reference that helps to monitor any ground 

changing. However, not having clear and good images, one could utilize other methods, depending on the 

accuracy and details required, being it a professional GPS or even the tablet GPS. 

 

Finally, and due to the challenges imposed by the “Terra Segura” program, where a new way of thinking 

and working is required, new organization structures must engaged and procedural simplification must 

take place, it is critical to manage changes accordingly, preparing the organization not only to execute this 



 

 

program but also to create the conditions to manage the land cadastre in the future so it stays up-to-date 

and it is utilized as an effective tool for land management and administration. 
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Figure 1: RDUAT and DELCOM methodology 

  



 

 

 

 

 

 

 

 

 

 

 

Figure 2: Detailed RDUAT/DelCom Methodology 



 

 

 

Figure 3: Percentage of parcels accepted/rejected from paper-based forms in One Cadastral Block 

(Mopeia district) 

 

 

Figure 4: Total Percentage of parcels accepted/rejected from paper-based forms (Mopeia district) 
 

 

Figure 5: Percentage of parcels accepted/rejected from mobile application forms in One Cadastral Block 

(Marracuene district) 
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Figure 6: Time Comparison for Alphanumeric Data (in minutes) 

 

 

Figure 7: Time comparison for geographic data collection methods (in minutes) 
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Figure 8: Errors from Block F parcels in Mopeia District 
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Figure 9: Spatial comparison between parcels registered based on map drawing (blue) and GPS (green) 

 

 

Figure 10: Spatial comparison between parcel register based on map drawing (blue) and tablet (red) 
 

 

Figure 11: Points captured through the mobile GPS illustrate randomness of precision 

 



 

 

 

 

# QUESTIONNAIRE TO FIELD WORKERS (10 people)
YES / NO / 

MORE OR 
Observation

1 Is it an easy to use application? YES

2 Will it facilitate your field work? MORE OR LESS seems to take longer time due to mandatory fields

3 Is it a friendly application? YES

4 Are the questions clear? YES

5 Is it easy to navigate? YES

6

State your level of statisfaction with the application (from 1-

not satisfied to 5-very satisfied) 3.75

7 Would you recommend this application to other field workers? YES

8

Comparing to the paper form, do you think it increases 

performance? -

during field work? NO It takes more time to collect data due  to mandatory fields

during office work? YES Reduced insertion time and validation time

9

Comparing to the paper form, do you think it facilitates your 

dialogue with titler holders? YES

10

How many types of error did you register while processing data 

from paper-forms? 16 many mandatory fields were not filled-in

11

How many types of error did you register while processing data 

from mobile-forms? 3 one of them must be resolved in the office (confrontations)

Table 1: Responses from field and Office Workers 


