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Abstract

Climate change is altering known weather and réipfatterns and subtly altering seasons in Ghamhtha
world over. The weather changes exert impact omifag and farming activities leading farmers andrfiag
activities into state of disarray. Knowing, fostance, when to plant and to harvest is the basisuccess in
agricultural pursuit, but this is gradually eludititge Ghanaian farmer due to impact of climatic geaon
weather. In Ghana like many other African counti@swledge on weather and climatic change is based o
understanding or experience passed onto generdtiomggh ancestral heritance. But the speed ard s€his
change is making the traditional knowledge lessumte and unreliable, thus impacting negatively on
agricultural productivities.

As part of measures to pre-informing Ghanaian fasmabout adverse effects of climatic change on
agriculture, we postulate this Innovative mobilevese system IM SS) that would pre-inform or caution
farmers on the nature of imminent climatic conditigithin the predicted period.

The stimulus for this article is based on the etiom of data from microwave links on precipitatiamd
evaporation; an idea that was proven by Hidde keijin his PhD thesisHydrometreorological application of
Microwave links to measuring evaporation and precipitation”.

The data gathered for the write-up of this artislas from the above mention document, text books on
innovative systems design and search on the Intenmémpact of climatic change and contributiontioé
agriculture sector to the Ghanaian economy.

Keywords. GDP, Mobile Services System, ISP, SADA, FM, NCA, Mg Content, c2c, Developer, Database,
IMSS, Service Provider, Content Provider, b2c, g2c

1.0 Introduction

The Agricultural sector undoubtedly is still theimatay of the economies of most non-oil produdingntries

of African. Even though Ghana started exploitifigro commercial quantities for some time now, gextor
still remains the back bone of the Ghanaian econddagording to a publicatiorwiww.myjoyonline.com),
the agricultural sector used to constitute abou8%lto Ghana's Gross Domestic Production (GDP),itbist
now being continuously on the decline in its cdnition to the GDP. According to the publicationtvieen the
periods 2009 to 2015, the contribution of the agtizal sector to the GDP of the country has declifrom
31.8% (in the year 2009) to 21.1% (in 2015). Acaogd to a World Bank publication
(www.data.worldbank.org) about 42% of Ghana's papoh depends on the sector for their livelihood.
Production to a greater extend is subsistence tureavith most agricultural activities solely depérg on rain
fed and other natural factors.

From the above publications, undoubtedly, the adftice sector still remains very crucial to the Ghian
economy and that of Africa as a whole. Thereforg factor that would hamper the smooth operationthef
sector has to be given critical attention.

The climate of Africa is predominantly tropical amst parts of the continent lies within the tropizane,
which is broadly classified into three main clingatones: humid equatorial, dry and humid tempek&fiéhin

these zones, altitude and other localized variadikes produce distinctive regional climates. Theate also
varies cyclically over periods of decades, cengjrand millennia as well as from year to year. @esnin
weather and climatic conditions are in most casasifasted by prolonged droughts, one of the ma#se
climatic hazards affecting the agricultural seatbrthe continent. Sometimes weather and climatiange
result in excessive rains that at times lead todiog and serious erosion which also destroys clogstock
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and human life and property. As a result of thetddex mentioned above, the rainfall pattern in Ghana
particular is erratic and unpredictable thus mystd agricultural activities which exclusively rebn rain fed.
Any adverse changes in the climate affecting thefalh pattern would most likely have devastating
consequences on the agriculture sector in the megigpacting sometimes negatively on the liveliheddhe
majority of the people.

Investigation into climate change and its impaaisagriculture and subsequently making the inforamatn
this change available to the farmers on timely $asiout the early warning signs to a greater extemdld
most likely serve a very crucial role in the vety\dval of the country, the continent and its peoat a whole.
This is the brain behind this innovative mobileteys.

Though changes in the climate affect the contirsna whole, its distribution vary across the cantinin
West Africa and Ghana in particular, more frequemd longer dry periods are prevalent, again thniage
crop production (crop yield).

The staple food for the region; maize, yam, guio@an, millet, beans and rice are particularly spsbte to
drought. Climate change would therefore undoubtedbysen the food supply, thus exacerbating the
widespread poverty prevalent in the region.

Four main climate change related drivers includejgerature, precipitation, atmospheric carbon dexi
content and incidence of extreme events, may affgnfall and ultimately the agricultural sectortbé
country in the following ways:

e Reduction in crop yields and agricultural productivity:

It is evident that in the tropics and subtropichew crops reached their maximum temperature
tolerance level, crop yields will most likely dease due to excessive increases in the
temperature.

* Increased incidence of pest attacks: Increase in temperature is also likely to create
conducive atmosphere for the breeding and spregasi that feed on crops which is
detrimental to crop production.

* Limit the availability of water: The unpredictable climatic change affect the wtble
which in its wake has the tendency of ultimatelfgeting availability of water in most parts of
the country which reduces water availability fomastic, livestock and agricultural use.

¢ Reduction in soil fertility. Increase in temperature also results in soiktnoé evaporation,
reducing moisture storage capacity and the quafithe soil. Vital nutrients for agricultural
products are lost in the process. In periods oéssive rainfall, most of the soil nutrients are
washed down low lying lands, sometimes into theastrs, rivers or direct into sea through
erosion.

* Low livestock productivity and high production cost: Climate change will affect livestock
productivity directly by influencing the balancetiveen heat dissipation and heat production
and indirectly impacting on the availability of fkand fodder.

« Auvailability of human resource: Climate changes are mostly associated thigh
manifestation of vector and vector borne disedsesease in temperature and humidity create
ideal conditions for insects and pest that carsedses like malaria, sleeping sickness and
other infectious diseases that will directly affdwt effectiveness (fithess) of human resources
available for the agricultural sector activities.

Itis in the light of the devastating effect cliitathange has on the African continent and its fgeap a whole
that, this innovative mobile service system is plaged to produce and give information about thather
and climatic changes to farmers in the Ghanaiannwanity on timely basis to deal witlihe uncertainties
associated with these changes. The paper discthesesethods used in gathering relevant informatiorthe
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write up, the concept of the system, the stakemslded its sustainability.
2.0 Methodology

Data for this write-up constitutes only secondaasgadgathered from articles of other writers, esgbci
material found relevant to our article. We alschgagd a lot of material from text books and onltiternet on
the design of innovative mobile systems. Finally thternet was searched extensively for relevdntiimation
on effect of climatic change on the sub region @uedrole of the agricultural sector on the Ghanaieanomy.

3.0 Motive behind the design of the M obile service system

The motivation for the write-up stems from the digering of Leijuse (2007) in his PhD thesis,
“Hydrometreorological application of Microwave linkso measuring evaporation and precipitatignthe
possibility of extracting data on precipitation aedaporation from microwave links. According to juse
(2007), precipitation impede microwave signal tluasising signal attenuation. This will mean boostihg
signal to enable users of the mobile phone serdicdave uninterrupted services. The reverse ésunder clear
weather conditions, according him. The boostingighals and reverting back to normal in clear weatheates
set of data pattern that is available with thecmhemunication service providers over their periofleperations
according to his discovery.

Our innovative system would gather a ten year pedata from the telecommunication service providershe
meteorological services department to analyze aterohine the pattern of rainfall in Ghana over tibve year
period for practical functioning of the system. iSkvould be used to make predictions into futuriefed

patterns useful for agricultural activities.

4.0 Literature Review

The literature review takes closer look at what ieolservice systems are; the concept, users, itgabil
usability test, the added value and promotion @f $lystem. It at the same time draws distinctiorwbenh
general concepts and that of our postulated system.

4.1 Mobile service system

Van de Kar and Verbraeck (2008) defined a mobitgise system as a group of components that workttay
for delivering a coherent set of activities of imgéble nature that provide added value for a mobsler using a
mobile network.

According to them, in a mobile service system,th# components, such as handsets, content, ajmlisat
networks, user interfaces and involved organizatismch as network operators, content providerssamdce

providers have to work together to provide a mob#evice to users that adds value to already makileices

enjoyed by the user.

Inference from the definition reveals that mobigvice system combines different components totfonas a
unit. The major components being mobile equipmexgable of accessing wireless services or contetit an
telecommunication service provider to disseminagepurported service or content.

According to Van de Kar and Verbraeck (2008), Mekéind wireless communication by the year 2020 is
expected to play central role in all aspects ofopaan citizens’ lives. Because technology will sabtally
expand on the current concept “@ihywhere, anytime” to a new paradigm summarized by the authors as;
“Individual’s quality of life improvement by making available an environment forstant provision and
access to meaningful multi-sensory information améntent”. This is most likely to transcend beyond Europe
to our part of the World, as in the case of motelephony. Their predictions are already happemirtgurope in
2016 and our prediction would most likely come &spas theirs is already happening.

We have anticipated this and thus earmarked thieultyiral sector to start with, as the sector ewpees
deteriorating growth (especially in GDP) partlyaasesult of unpredictable weather due to the rgmtianging
climatic conditions.
4.2 Service Concept
Van de Kar and Verbraeck (2008) explained the epnhof system acceptability as; user interrogaginmgobile

system about places of entertainment, weathertibosaand other such relevant places and the mebitéces
provides a list from which to make a decision dtlsen.
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Our proposed innovative mobile service systemdomers and farming activities is intended for farsnenost of
who are illiterates. The system rather providesvaht information to farmers (peasant and commiroia
timely basis to keep them updated with changes eatlver and climatic conditions within relevant fargn
periods for them to safely take measures againsirad weather effects. Users do not need speatbph to
interrogate for information, since most of themmatnread or write. Their platform may be sendingpacial
code to the telecommunication service providersfiecific information. It is also a business tosummer (b2c)
concept and is a service that gears towards wdtsingers to embracing it.

The system is however not designed to performabk of meteorological weather services, but raffaghers
information on weather and climatic change condgiprocesses it into suitable form for farmer ustierding
and presented to them in the form of messages toebeived through their mobile phones in their own
native languages.

The service uses voice messages on mobile phorm@s\mle information on climatic and weather chante
farmers on regular basis. It thus provides farmeth information on when the rains are expectedttot or
stop, so that they will be able to plan for thessea that is, when to sow and when to harvestsyield

It would in addition to the above, provide inforiaet on likely adverse climatic conditions for thegdending
farming season like drought, flooding, pests argkases, thunderstorms and the factors associatiedsudh
unfavourable weather conditions.

The service system would also provide informationregular basis about the prices of commoditiehién
market to help farmers get good prices for theimfaroduce.

The stakeholders involved are: the government,onalicommunication authority (NCA), Internet seevic
providers (ISP), the service providers, contentetlpers, network service providers, farmers, Sa&ann
Accelerated Development Authority (SADA) and lo¢a\l radio stations. To illustrate how the purported
service system works, we demonstrate in a storgiméow an individual farmer who has over the yealied
upon predictions of climatic and weather conditi@ss narrated to him or her by his or her father/@nd
grandfathers to exhibit challenges farmers facetmvd the system intends managing them.

4.3 Storyline

Based on previous knowledge and information madailable through generations, a prospective farmer
believes rains in Ghana start in March, and sodwnis to prepare his farm land in February. Henidseto
plant in March. Rains start as usual and he sowsorthinately, due to climate change his expectatiaare
dashed. Rains failed to fall from mid-April to &yrhis crops wilted and dried. He loses a greatuainof
money as a result of rain failure.

The following year, he prepared the land and wditedhe rains to start. The rains delayed but catiast; he
planted and before the crops could mature the stopped.

On another occasion the farmer, this time went iite cultivation, prepared his land and sowed. Tieps
germinated and doing well. He thought this timewmaild have a bumper harvest. Unfortunately thefadin
was excessive and the river by which he planteditgsoverflew its banks and swept his crops away.

Finally, the farmer had good timing and sowed a tlght time, the rainfall pattern was normal. Hedha
bumper harvest but does not know where to get @ gowe for his produce. He ends up being cheated b
middle market men and women.

With this purported innovative service system, taemer will get prior information in the form of e
messages via his mobile phone on the likely rdipfattern for the particular period on daily badise to
predictions for the year. Based on this informatio® will know the duration of the raining seasord an
therefore decide on which type of the crop to gievwg. short duration variety which will mature eafbr
harvesting in short rainfall season or long duratioe).

With the same innovative system he would be infarrabout intensity of the rainfall for the year, bliag

him to take precautionary measures against cultigah flood prone fields (especially not sowing iow
lying areas).
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The farmer, through several years of farming exgrex@ could know or should be able to predict deseasd
pests associated with heavy rains and would thepape for the acquisition of the necessary pesticid
Information on plant diseases and pests would bdenaaailable to them as well, depending upon the tf
weather condition to experience in that season itgthssociated diseases and pests.

Finally, after harvesting, the farmer would be mnfied on daily basis about the prices of commoditiethe
various markets in the country to enable him geidgarice for his produce.

4.4 Users

Van de Kar and Verbraeck (2008) expounded furthat & service system has to support the activitigbe
user and has to be aligned with the goals andrimdtion needs of the user. According to them, kngvthe
(position) user, and knowing the setting in whitleyt will use the service supports the developmdra o
successful and useful service. It supports thetifiteation of services the user may consider useénd
functionalities that need to be provided by thevisersystem. Our service is specifically plannedfésmers in
Ghana. The target group is both peasant and corrahé&mers.

Peasant farming is carried out in relative leseltped (infrastructure wise) communities. Sincespaafarmers
lack adequate capital, this type of farming is wetl mechanized. Peasant farmers usually emplairtivaal

methods of farming utilizing family labour in mostses. Commercial farming on the other hand iopeed

on large scale, with the help of machines likeghegs, harvesters, tractors, bulldozers, gradefo#mers.

We foresee that most of these farmers would no¢ Inawch purchasing power and that they will onlypadhe
service at very low or zero cost. As such, farmene subscribe to our service will therefore be pted with
fully connected mobile phones at no initial cost.

This cost is expected to be jointly borne by théwoek service providers and the Government of Ghana
through the Ministry of Food and Agriculture. Ortbe service is going to voice messages in thedlittcaal
languages, it would be found useful and most likelget their aspirations

4.5 Usability

One of the most important aspects of an innovatiabile service system is usability. The functidgtyal
provided by the service (utility of the system),vasll as the interfaces applied (usability) shomidtch the
context of use of the user, Van de Kar and Verlicg§20608). The target users are mostly either ibites or
semi-literates and basically have no knowledgesingitext based services or such usable interfesigrdthat
may be required of such systems.

Messages will therefore have to be in the form ofce rather than text and should be delivered @ th
major Ghanaian languages through their phones atids. Because it comes in the form of ®oic
messages in the local languages, possibilittesrmr, difficulty in learning and memorability wtd be
low. That would lead to high efficiency; satisfactiand eventual acceptance of the service by ties wgould
be guaranteed.

That notwithstanding, the service has to functiorvéry simple and as much as possible look nafarahe
farmers to easily adapt and use. This means tiwécseshould be as simple and as natural as podsilite use
while still providing requisite information. Furtimaore, the service should be offered in a variety o
languages. Providing this with as less errors asipte will result in user satisfaction. The seevigystem
would therefore be well designed and tested.

4.6 Usability Test

The essence of the usability test is to evaluage csnfidence, satisfaction and eventual acceptahctbe
service system, to identify the success factors tandet feedback on how the service could meetr thei
aspiration and expectations, Van de Kar and Vedird2008). As service providers we will interactthwi
farmers most often to determine the acceptabilithe service and discussion with individual farser farmer
groups would reveal the reality of acceptance bemwtise.

In addition, testing of the service would be dogdisising with the agricultural extension officesa the ground

dealing with the farmers directly to gather infotima about their perception about the usefulnegb@ftervice.
Their feedback would be collated and used for fessmprovement upon the system.
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4.7 Added Value

There could be a major difference between the péicre of the user abowtdded valueand thereal added
value that can be established with (for instance) amentc model. This is especially true in the casbad,
g2c and c2c service, the user will select the serein the basis of the perceived added value, fatigti is
judged to be low, the user will not attempt usihg@ven though in real terms, the added value makjidpe.
Therefore, it is important to pay attention to therception of users, through a good service conaegtwell
defined user interface, and fib between the activities of the user and the sequehactivities as offered by
the service system, Van de Kar and Verbraeck (2008)

Currently, the meteorological services departmentiges information on weather updates on dailyihas
the media (radio and television). The forecasbrimftion is delivered in English language akhimost of
the farmers do not understand. Also there are agdai the prices of foodstuffs from the various kats of
the regional and district capitals. This is alsmelan English language which most of the farmersndo
understand. Some radio stations broadcast thisighretheir media, but few people have access twsaaind
televisions.

The added value of the service system (which wieweWwill meet user expectation) is that all tmformation
would be provided in the local languages and diydct the farmers through their mobile phones. $hevice
will also provide relatively more accurate weatf@recasts with the use of the attenuation figuresnfthe
network service operators than is currently donth wpot measurements. The possibility of wider cage
and convenience is another value this system adsisch existing systems.

4.8 Promotion of the service

In real business no matter how good the qualityradyct possesses, without customers knowing alisut i
existence and usefulness, it remains just a prddustock. This is especially true about servicstays; public
awareness of the service system, its uses andttiomctions to enhance their lives is very crucial.

Even though the system is envisaged to be goodiceeand is anticipated to enjoy widespread acceptdny
the farmers and government alike, farmers in palgicneed to be informed in advance about the exist
and usefulness of the service to them. They nedahda the cost and their commitment to paymentttier
service.

This would be done through marketing and advertsdnof the service through radio stations intergive
for a period of one month and subsequently onceekwAs part of the promotion, free mobile phondkhve
distributed to the farmers to entice them to subguy to the service.

5.0 Organizational Network

A network of actors has to be organized in ordepptovide the service for the customers. Network or
network organizations emerged as organizationahftoy overcome problem with hierarchies and create
greater structural effectiveness and responsivewésstrade-partners (Van de Kar and Verbraeck;800
Powel; 1990). These characteristics have enabldadlencarriers use networks in order to access scaewv
know-how and capital need to develop mobile infdfarasystems, Van de Kar and Verbraeck (2008).

In our organizational network, the telecommuniaadionetwork operators (MTN, Vodafone and Tigo),
Meteorological Services Department, Ministry of Hoand Agriculture are the major actors who would
provide the relevant data to the service proviGoftware Developers, the FM Radio Stations andifiegs
form another group of equally important actors.sThéction will describe the main actors, the rbleyt
play and what the benefits will be for each onéheimn.
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Figure 1: shows the complete network of actorsireduo provide the service to the user.

Network Service
Handsets to Farmers Providers

Farmers

Content Providers
Ministry of Food |
and Agrcultlure

FM Radio Services 4

B _cartent Duveoner |
. Advertising I . I I

Figurel: Network of Actors

Below gives detail description of roles of all #hetors involved in figurel:

5.1 Service Provider

We the proponents of the innovative mobile sergiggtem would be the service providers of the serwgicthe
system. Our role is to collect data on networknalgattenuation figures from the network servicevjers,
forward it to the meteorological service departmenfprocess and add value (professional interposato
the raw attenuation data. We would submit the meed data from the meteorological service to theeru
developer who converts it (through programmimgo a voice form and stored in our databas

The database is updated periodically and the irdtion on weather and climate change or priedist sent
to the network service operators who in tend Mlosend it to farmers in the form of voice messages
their mobile phones.

5.2 Network (Telecommunication) Service Operators

In the interim we have earmarked the three maiectehmunication service providers, they include; Néob
Telecommunication Network (MTN), Vodafone and Tigdwese network service providers would provide o u
(service provider), the raw signal attenuation fegufor processing, and also submit informatioreiresd
from the service provider on weather and climatidjctions to farmers in the form of voice messagesugh
their mobile phones. They are in charge of billfagners and providing some percentage of revenoergéed
to the service provider to pay other actors. Thisp aupply 40 percent of handsets (mobile phorneghée
farmers but cost to be recovered later as the sygtews.

5.3 Radio Stations

They provide a platform for marketing and adventisiour service. As part of the adverts, a teasethef
service is provided to farmers to entice them tbsstibe to the service for more detailed predictiam

climate and weather changes. Other relevant infoomao farmers before and during the operationdtM8S
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would be delivered through the radio as the need be

5.4 M eteorological Services Department

They process and add value to the raw attenuata flom the network service provider. They alseegi
technical advice on how to use the processed dataake predictions on weather and climate chanbgey T
make the predictions (forecast) on weather withpedaod and which the service providers will seadarmers
in the form of voice messages through telecommtinicanetwork service providers.

5.5 Government of Ghana

Government of Ghana is interested in predictionswafather and climate changes to help mitigate
unfavourable climatic and weather conditions thamper the agricultural productivity. The Government
working through the Ministry of Food and Agriculteuand SADA would provide 60 percent of the mobile
phones free of charge to our target farmers asgbdrer commitment towards fighting the negativiees of
weather and climatic change on the agriculturecsedhe Government is the controller of economicd an
social activities of the nation. Getting the backiinom the Government of this system would mosgljk
guarantee its success; instruction from the stdddrship to consider our innovative mobile systgves
more weight to its actualization. The other actdike the meteorological services department and
Agriculture ministry form part of Government depaénts.

The state’s buy-in to our idea would mean automaticeptance of the system and the other actorgplayl
their roles as the system may require of them. Gbheernment’s buy-in is thus crucial and she fornveiy
important actor in this system.

5.6 Ministry of Food and Agriculture (M oFA)

MoFA provides information on current prices of fostlffs from the various markets on daily basighe
service provider for onward submission to the tissyugh the network service operator. The departwenld
also help provide very vital information concernihg Agricultural sector to the service providers.

5.7 Extension (Agriculture) Officers

The extension officers serve as a link betweenst#mwice provider and the farmers. Agriculture Esten
Officers give the service provider feedback on témt results of the system in the farming commasitnd
provide information on farmers and assist themetgister on our services. They will also be in cbaoj
distributing of mobile phones to farmers. Vitalanfnation delivered that is not well understood Iy farmers
could be explained to them through the extensidicer, since they deal with farmers on daily baSisey
would most likely find IMSS a very useful tool ihe discharge of their duties. At the initial stdtey would
form major agents of the marketing of the ideaM$5 to the farmers to embrace it.

6.0 Technical Architecture
The technical structure of the IMSS is complex had a number of actors and components. The steucfur

our architecture takes a three tier approach. Trseptation layer (Figure 2) below shows the texdini
architecture of ouservice.
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Fig 2: Technical Architecture

6.1 Software Developer

The software developer would convert the proceskstd from the meteorological services departmetat in
forms that are communicable to the farmers (voiesgsages). This information will then be stored on
our database, updated periodically and sent toéitwork service providers for onward submissiorthie
farmers through their handsets.

6.2 Database

A database is required to serve as a repgsifor voice messages as well as list of regest farmers
that would be updated periodically and sent tortéevork service operators for onward transmissiothe
farmers.

6.3 Virtual Private Network (VPN)

The VPN would be created between the service gesvand the network provider to serve as a chaohel
communication, periodic updates on weather forecastd commodity prices in the form of voice message
to the network service provider for multicastingaomers on the service database.

7.0 Sustainability

In this section we will discuss the costs and teedfits in order to buttress how we will make the
system sustainable. As explained in the serviceeaun the main source of income is payment
made by the farmers through deductions of ti®dihe network service operator.

7.1 Revenue Flows

Figure 3 below illustrates how the revenue flowd distribution of income realized from the service
system. 100% of the revenue deducted from the tcfdsubscribed farmers goes to the Network
service operator. The operator keeps 50% to hinaseadf forwards 50% to the service provider. The
service provider then pays 10 % to the extensidicesé and 5 % to the radio stations for marketing
and advertising the service.

Our service targets about 55% of the Ghanaian farpwpulation and each farmer paying

GH¢1.00 per month for the service. This servicavigled to them would most likely increase food
production. More farmers would subscribe to theviserand we expect to reach about 80% of the
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farmer populace in the near future. This shouldrespondingly result in increase in our profit
margin, other things being equal. The profit wiflableus improve upon our services to the farmers.

100 % |

Network Service

(o Dperators

F

Users. ———
— Al
S,

500 150

Siyica Préyic 10% Agric, Extenslan
“ > ‘Officers

FSBSIESERE ) — e~

Database -

Marketing

Figure 3: Revenue flow and Distribution

7.2 Memorandum of Under standing
The service providers would enter into agreemerrfidrandum of Understanding) with the telecommuinoat
service providers concerning the revenue collectiistribution and the delivery of the services.

On the delivering of the services to the commusyitiee service providers would discuss with thecteshmunication
service providers to determine the strength of tsighals in our targeted areas. The network thetlatively more
stable signal strength within a catchment areadvbalsigned to deliver the services to the farmedscharged the
responsibility to bill for the services in that zon

A memorandum of understanding would also be sigoetl that the telecommunication service providetesr 50%
of the generated income for the services they remmt#uding the VPN. The remaining 50% would batge us to
pay for administrative running cost, the agricatextension officers and other running cost. Amafntevenue
generated by each telecommunication service prowideld be monitored through our database.

8.0 Recommendation

Considering the advantages of the innovative mobséwvice system to the entire nation, we hope Guwent

of Ghana and the donor community will take intergstit and support the realization of the system to
encourage more farmers to subscribe to the serVibe. Government should also improve upon the road
network in the farming communities to facilitateetleasy transportation of foodstuffs and livestazkthte
market centers.

Network service operators should show more commitne this service as part of their corporate docia

responsibility. They can do this by providing mtw@ndsets to the farmers and improving and expartiigig
network coverage to more rural areas.

9.0 Conclusion
The innovative system is a service system purportegrovide Ghanaian farmers with relevant weather
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information. Knowledge of this information empowehe farmer to plan their farming activities betierich
will lead to improved food production, ultimatelgading to increased food security for the populéeer
loses, better yield and more realization of dreafrfarmers. Because the service also provides nimdtion on
commodity prices in the various markets on regublasis, it would help the Ghanaian farmer to fingoad
price for his produce, therefore improving thewelihood.

The Government stands to gain from our serviceesysh the sense that, by following our system fasme
would most likely apply best practices; there woblel bumper harvest, excess foodstuff resulting from
bumper harvest would be exported to other countfies resulting in foreign exchange earnings fer th
nation, which further improves the living standafdshanaians.

Factories could as well be established to prodesexcess farm produce thereby creating job oppitis for

the youth.

We thus urge the Government of Ghana to give §ssesn the nod for its realization because imgletis
feasible . Her nod would bring all onboard to makihis noble idea a reality. It is implementablal ars
success comes with numerous benefits to the nation.

The next consideration of the authors is to predetdil technical design and operational policy plah of this
innovative mobile system.
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