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Abstract—Use of enhanced Information Communication Technology is among the key targets set forth in the 7th
National Development Plan. Absence of a rigorous approval process has seen an increase in the number of ghost
farmers benefiting from the Farmer Input Support Programme. The lack of a single pool of farmer and marketing
information for technocrats makes decision making a near impossible task. This paper proposes a system for the
capturing and management of farmer information using cloud infrastructure. Having this information will bring
efficiency to the activities of farmer-facing bodies such as the Farmer Input Support Programme and the Food

Reserve Agency.
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1 INTRODUCTION

ATELY, the Farmer Input Support Programme
T '(FISP) has seemed to be synonymous with problems
[1][2]. Time and again, officials from the Ministry as
well as farmers have complained of its shortcomings [1]
which have not been solved over the past few farming
seasons [1][2][3][4][5][6]. With the constant stories of
ghost farmers [1] and inputs from FISP being sold by
recipients, some citizens have grown disillusioned with
the programme [6]. Food Security is a combination of
availability, access and use [7]. The presence of ghost

farmers impacts availability in that subsistence farmers
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missing out on inputs will have lower yields [2].
Cakmak and Tas [8] concluded that Infor-
mation Communication Technology (ICT) usage has a
huge importance at strategic level. This involves using
ICT to provide support in data collection, developing
databases and automation of repetitive tasks. This is
proof of the role that the implementation of ICT can
have on a business. Having a centralized store of data
puts real-time data in the hands of decision-makers.
This paper describes a project funded by the
National Science and Technology Council (NSTC). The
project involved the creation of an agricultural infor-
mation system to assist in the registration and verifica-
tion of farmers. The system will also allow officials in
the Ministry of Agriculture to closely monitor the state
of the farmer register and ensure fraudulent activity is
minimized.
The rest of this paper is as follows. In Section II, an
overview of the Farmer Input Support Programme is

provided. In Section III, e-governance implementations
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are listed. In Section IV, related works are listed. Section
V contains the methodology and Section VI contains the
results and discussion. Lastly, Section VII contains the

conclusion and future works.

2 FARMER INPUT SUPPORT PROGRAMME (FISP)

The Goverment of the Republic of Zambia developed
the Fertilizer Support Programme (FSP) in 2001 [9] with
the view of providing inputs to small-scale farmers and
in the process prop up the private sector. It was a three-
year programme that involved progressive disengage-
ment. This means that subsidy level would begin at 50%
in the first year, before dropping to 25% in the second
year. It would then fall to 0% in the third year [10]. In
2009, FSP was reworked and renamed to FISP. Part of
the reworking involved reducing the quantities of in-
puts provided from eight 50kg bags of fertilizer to four
50kg bags and from two 10kg bags of seed to one 10kg
bag [9]. This was done to increase the number of recipi-

ents.

2.1 FISP Electronic Voucher
The electronic voucher (e-voucher) system was initially

piloted in 2015 [11], targeting 13 districts in Central,
Copperbelt, Lusaka and Southern provinces. It was cre-
ated to augment FISP by providing recipients of the pro-
gramme a wide number of options of agro dealers they
could buy inputs from. In collaboration with the Zam-
bia National Farmers Union (ZNFU) [11] and a number
of banks [12] the E-Voucher programme used the exist-
ing VISA card system that was used by ZNFU in the
LIMA Credit Scheme. Upon completion of the registra-
tion and approval process in each farming season, a
VISA debit card would be provided to each beneficiary
of the input programme. The card would only be acti-
vated upon payment of a fee. And as a security mecha-
nism, these cards could only be used at the various reg-

istered agro dealers.

2.2 Ghost Farmers
'Ghost farmers' [1][2][3] have proven to be a recurring

problem since the introduction of the e-voucher system.

The term refers to individuals registered in the system
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who are not peasant farmers. It also covers cases where
deceased individuals appear [4] in the system. Accord-
ing to a news article by Muwanei [2], some of the ghost
farmers are officers from the Ministry of Agriculture.
According to Mulenga [4] the ghost farmers use FISP as
a social cash transfer benefit. The individuals receive the
inputs and immediately sell them [4][6].

Attempts have been made to to purge the pro-
gramme of ghost farmers. The most recent purge
[13][14] resulted in the removal of about 600,000 ghost
farmers. The taxpayer saved approximately K1 billion

as a result of this exercise.

3 E-GOVERNANCE IN ZAMBIA

Dawes [15] defined E-Governance as the "infusion of
technology throughout government offices, and to reli-
ance on networks and other advanced tools to change
the way services are delivered...". The benefits that
come with replacing manual systems with computer-
ised alternatives has caused this shift to E-Governance,

primarily as a way of improving service delivery.

3.1 Agriculture
A. Zambia Integrated Agricultural Management Infor-

mation System (ZIAMIS)

B. Websites and social media profiles have been cre-
ated by the Ministry to improve farmers access to
information [16].

C. A National Agricultural Information Service
(NAIS) was created with financial support from the
International Institute for Communication and De-
velopment (IICD) [16]. This involved creating agri-
cultural information centres around the country,
bringing information closer to the farmers. NAIS
further went on to develop an internet based com-
munication platform on which farmers could ask
questions and receive feedback. This system has yet
to be rolled out country-wide. At present, it has
only been piloted in Kasama.

D. The Zambia Agriculture Research Institute (ZARI)

developed a tool [16] to improve information access
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for farmers. This tool would link farmers to re-
searchers and other experts.

E. Digital Pen Technology (DPT) [16] was tested in a
few districts for the purpose of handling veterinary
data. This involved using a digital pen to fill in a
form on a mobile device. This means of data trans-
mission was proposed as a replacement to Tradi-
tional Pen and Paper (TPP). Reports were seen to
arrive in a timely fashion, although the cost of ac-
quiring the needed hardware was seen as the main
deterrent.

F. Working with the Southern African Development
Community (SADC), the Ministry of Agriculture
and Livestock (at that time) implemented the Live-
stock Information Management System (LIMS) [16].
This is an application that assists with the manage-
ment of livestock data as well as assisting in the
sharing of information with SADC member states

and other livestock stakeholders.

3.2 Other Fields

A. In 2006, Cabinet Office (with funding from the
World Bank) launched the Public Service Manage-
ment project [17]. This project aimed to implement
pay and performance management reforms,
through the resulting system.

B. In 2007, a computerised human resource and pay-
roll system was introduced by Government. This
was done to improve information handling and
process work flows.

C. The computerization of the Customs system at the
Zambia Revenue Authority (ZRA) through the Au-
tomated System for Customs Data (ASYCUDA)
took place in 2003. This aimed to remove inefficien-
cies in the revenue collection process.

D. The Zambia Immigration Management System
(ZIMS) was introduced in 2008. This brought with
it the Electronic Passport System as well as the Elec-

tronic Visa application system.

4 RELATED WORKS
4.1 Better Rice Initiative Asia (BRIA) Database
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System
The BRIA database system [18] was developed with the

objective of eliminating the use of paper and managing
complex work related to the handling of farmer data in
Indonesia. Basic data was collected from farmers in each
district. An administrator then entered the data into the
system, after verification by BRIA coordinators. During
data collection the BRIA coordinators were equipped
with an android tablet, with the BRIA mobile surveyor
application installed, and a handheld GPS device. Lo-
cating a farmer's land parcel is a key pre-requisite to
gaining financial services from the initiative.

The system being developed is very similar to
the BRIA database system. The objective of managing
farmer data in a web application is shared between the
two systems. The only difference is that at present, the
proposed system is not managing spatial data, although

this is proposed in a future module.

4.2 Database of Livestock Farmers — Punjab
The Punjab Information Technology Board (PITB) [19]

developed a database of Livestock farmers on behalf of
the Livestock and Dairy Development Department of
Punjab, India. The objective of this system is to provide
the Department of Livestock and Dairy Development a
unified platform through which to access farmer and
farm profiles. This platform helps the department iden-
tify the distribution of farmers in the province and view
land and crop information.

The system being developed only differs in
terms of the type of farmer being targeted. At present,
the focus is on registration and verification of farmers
leading to the receipt of inputs. The Punjab system on
the other hand seems to be a decision support system

for internal department operations.

4.3 Agriculture Information Service Built on
Geospatial Data Infrastructure and Crop
Modeling

The paper by Honda et al. [20] describes an agricultural
information platform called FieldTouch. A team of over
100 farmers in Hokkaido, Japan, participated in the de-
velopment of the platform. The platform assists farmers

in planning their agricultural activities by suggesting

9
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where fertilizer should be applied improving yields in
the process. FieldTouch analyses data from a wide array
of sensors located in the fields. These include sensors to
measure the more obvious data such as soil temperature
and moisture level as well as relying on weather infor-
mation from the national weather observation network.
The result is a decision support system that can provide
a forecast to a farmer indicating the possible effects of

sowing crops at that particular time.

4.4 Access to crop prices and information
Simelane [21][22] describes a mobile application created

to provide farmers in marginalized rural areas with a
platform on which to sell their produce as well as get
access to vital information. Following a study in North-
ern KwaZulu-Natal, South Africa, the researcher found
that the majority of farmers in this area owned feature
phones. Feature phones are mobile devices that lack the
more complex features of smart phones. These devices
are typically only capable of voice calling, sending and
receiving of SMS messages and in some cases internet
access. That information was useful in deciding what
technologies were used during development of the ap-

plication.
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Fig. 1: Application for market access [22]

Figure 11is a depiction of the Market screen in the mobile
application. The farmer is can search for a particular
commodity and view its current price. Having access to
commodity prices would ensure that farmers get the
right price for their goods. This is important if margin-

alized farmers are to be lifted out of poverty.

4.5 Real-time Monitoring of Grain Warehouses
In his paper [23], Chibuye presents a model to be used

to collect real-time data using the Android Things plat-
form and cloud technologies. The model proposed had
to be low cost, have minimal power requirements and
be extensible. To meet these limitations, the Raspberry
Pi was proposed as the hardware framework on which
to base the model on. The Raspberry Pi is a card-sized
computer developed for educational purposes. It has

proven to be a capable hardware platform for hardware

10
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prototype creation by providing the necessary pro-
cessing power while being low cost and consuming
minimal power. Various peripherals such as tempera-
ture, humidity and motion sensors make up the remain-
der of the model. The model described by Chibuye
would allow the conditions within a grain warehouse to
be monitored remotely through an internet enabled de-

vice.

4.6 A Wireless Sensor Network Based Grain
Inventory Management System for Zambia’s
Food Reserve Agency

To assist in solving the problem of food security in Zam-
bia, this work [24] proposed a wireless sensor network
model for use the grain storage warehouses of the Food
Reserve Agency of Zambia. The author went to great
lengths to carry out a thorough investigation of technol-
ogies related to wireless sensor networks. Apart from
that, the baseline study conducted gives an interesting
view of the facilities available at most of the storage de-
pots. A new set of business processes were also pro-
posed by Muyunda, ensuring that the stock purchase
and stock selling process are captured in the wireless

sensor model.

4.7 Using the Cloud Architecture to Automate the
Farmer Input Support Programme (FISP)
Inventory System

As a precursor to this work, Chomba [25] looked into
how information is currently being held. Chomba
found that at the time, 61.76% of records were being
stored on spreadsheets or manual systems. This finding

was a huge motivation for this work.

5 METHODOLOGY
Qualitative data was gathered through numerous inter-
views with the relevant staff from the Ministry of Agri-
culture as well as a thorough document sampling pro-
cess. The sampling process involved skimming through
the numerous documents and manuals provided that
cover the activities being modelled. The outcomes of the
data gathering process were:

1. System requirements

2. Design of the model

Zambia (ICT) Journal, Volume 2 (Issue 1) © (2018)

During the analysis and development process, the Ob-
ject-Oriented Systems Development Methodology
(OOSDM) [26] is used. This involves the use of various
diagrams to represent the system at varying levels of

detail.

5.1 Current Business Process
According to the FISP Implementation manual [27], the

application process begins at the farmer group level.
The lowest agricultural grouping in each area, which is
a camp, forms a Camp Agricultural Committee (CAC).
The CAC is tasked with picking the location and date
on which details of the application process will be com-
municated to the applicants. Each farmer organization
(cooperative) will receive applications from farmers

who intend to receive input support.

PROVINCE
~DISTRICT ™.
BLOCK ”

CAMP

Fig. 2: Grouping"Levels

Upon receipt of the applicants from each farmer
organization within a camp, the respective CAC carries
out an appraisal process as is depicted in Figure 3. This
involves scrutinizing each application, making sure the

criteria laid out by the Ministry of Agriculture is met.

11
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Fig. 3: Appraisal Process

The screening process occurs again with the Block Ex-
tension officer. He/she will examine the applications
before passing them on to the District Agricultural
Committee. A similar process occurs here. The process
then ends with the Provincial Agricultural Coordinator.
At this point, an approval list will be sent down to the

CAC to be shared with the farmer organizations.

5.2 Proposed Business Process
The proposed process seeks to augment the current pro-

cess of data capture. It would involve using a web ap-
plication for both the registration and approval pro-
cesses. Like the current process, applicants would have

to go through the process sequentially.

Fig. 4: Proposed Business Process
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5.3 System Architecture
The proposed architecture depicted in Figure 5 includes

a dedicated database and web server hosted on net-
worked infrastructure. Due to the lack of infrastructure
at satellite depots, the Camp Extension Officers would
have to access it using one of many mobile connectivity
options (3G/4G or WiFi) on a tablet or smartphone. Of-
ficials at Block, District and Province level would also
be able to access the system. It would provide each of
them with statistics pertaining to their particular area.
Apart from that, they would be able to view the profile
of each applicant as well as approve them. The connec-
tivity options are similar to that of the Camp Extension
Officers. Although they have the added option of ac-
cessing the system using desktop computers where the

required infrastructure is available.

E} Database
?9 Web Server

- - < [ ;
{ - = i = !\ - ‘
O N N
Client from Senior Agricultural
Ministry Coordinator

District Agricultural
Coordinator

Block Extension Camp Extension
Officer Officer

Fig. 5: Proposed System Architecture (1)
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Fig. 6: Proposed Architecture (2)
12
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5.4 System Modelling & Design
Use case models depict how a particular user interacts

with a system. Figures 7, 8, 9 and 10 show the specific

functionality that is available for the specified user

types.

Fig. 7: Camp Extension Officer Use Case Model

Fig. 8: Block Extension Officer Use Case Model

Fig. 9: District Agricultural Coordinator Use Case Model
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Fig. 20: Provincial Agricultural Coordinator Use Case Model
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Fig. 11: Simplified Entity-Relation Model

Figure 11 depicts a simplified version of the Entity-Relation

model.

6 RESULTS & DISCUSSION
At the time of writing, a basic system prototype has

been created. This includes both the registration and ap-

proval processes. Figures 12 and 13 depict the Registra-

tion form and Farmer Registry.

13
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Fig. 12: Screenshot of Farmer Registration Interface
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Fig. 13: Screenshot of Small-Scale Farmer Register

Upon completion of a separate module, displaying of
spatial data, the possibility of a pilot study will be ex-
plored. The input collected at this stage will be vital in
the eventual transformation of the prototype to a mar-

ket ready product.

7 CONCLUSION & FUTURE WORK
In conclusion, a prototype has been developed to assist
in the FISP Farmer Registration process.
This system forms part of larger Agricultural Man-
agement System. The next modules to be worked on are:
1. Inclusion of spatial data for farmer land parcels
and warehouses.
2. Grain inventory management module for the
Food Reserve Agency (FRA).
3. Grain bag identification using mobile technolo-
gies.
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