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ABSTRACT. Effective utilization of Information and Communication Technologies (ICTs) has 

been identified as a sure route for agriculturists and rural inhabitants of developing countries to take 

advantage of modern technology and survive at the least if not actively participate in global trend of 

events. However, pervasive complexities in developing countries such as unreliable grid electricity, 

limited availability of resources, and climate change pose serious challenges to the use of ICTs; 

these create an urgent need to find sustainable alternatives, especially in rural areas that sharply 

depend on agriculture for livelihoods.  This research involved a comprehensive assessment of the 

potential of sustainable computing as a solution to the aforementioned challenges for agricultural 

and rural applications in developing countries. Primary data was obtained from 77 respondents in 

nine developing countries using questionnaires. Respondents came from varying,largely rural 

occupations such as animal rearing, agricultural marketing, crop farming and agricultural research 

and extension. Solar-powered computers were identified as one of the most strategic and relevant 

solutions to the current limits to access of rural people – especially from agricultural backgrounds – 

who have much to gain from improved access to information and computing technology (ICT). To 

strike a balance between affordability of mainstream respondents and their need for greater ICT 

access, we identified integrated netbook-scalesolar powered laptop as the most relevant, which can 

satisfy the identified ICT needs, plus – besides powering the computer – will power mobile phones 

and other portable ICT devices. We determined that solar powered computers cangreatly increase 

access to ICTs benefits to rural, off grid societies and yield carbon savings of up to 22kg of CO2, 

per year. The results of our research are intended to be helpful in promoting off-grid access to ICT 

in rural societies so as to improve agriculture and extend the additional benefit of “bridging the 

digital divide in a way that advances sustainable development.  

 

 

1. INTRODUCTION 

For as long as crop cultivation and animal rearing have existed, so too has the need for 

information and communications of some sort to make the best value of the produce, through for 

example better farming practices, alternative markets, and pests and diseases control. The 

importance of information and communications even increased, as farming became the mainstay of 

civilization.The industrial revolution greatly changed the profile of agriculture and more rapidly 

increased technological breakthroughs that improved productivity throughout the world. This was 

mainly enabled by the rapid evolution of technologies not only for on-farm practices, but also off-

farm activities such as transportation, information and market systems. This complex technological 

shift has however not extended far beyond the developed countries, with the exception of small 

portions of Latin America, North and South Africa and Asia, where it has only been adopted by 

large national or foreign farms that have the necessary capital (FAO, 2000).  

The vast majority of the farmers in developing countries have therefore continued to rely on 

traditional means of farming, which are inadequate to compete with speedily evolving methods of 

modern technology and innovation. Notwithstanding this technological deficit, the role of 
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agriculture in developing countries will only continue to grow in importance, as nearly all of the 

forecasted population growth of a third of the currently world’s roughly 7 billion by 2050 will 

happen in the developing countries (FAO, 2009). This shall inevitably mean more productivity on 

the part of the farmers, more yields and more processing activities to continue to provide food and 

fibre for the growing population. 

The evolution of Information and Communication Technologies (ICTs) is therefore well 

timed, and presented immense opportunities for rural farmers to begin to narrow the information 

and knowledge gap existing between them and their counterparts in developed societies. Over time, 

many case studies have accumulated of successful applications of ICTs for improved farm 

practices, pursuing better markets, managing threats of pest and diseases and other farm related 

issues and in enabling farmers properly plan, organize, direct and control farming activities in a way 

they optimize farm income. On the face of globalized agricultural markets, ICTs have culminated 

into necessary tools if agriculturists and rural people, are to survive at the least, if not actively 

participate in the fast changing global trends of farm produce markets and lifestyle.  

Combined forces of climate change, inadequate resources, poor infrastructure, fundamentally 

electricity are however standing in the way of attaining increased ICTs access in rural societies of 

developing countries. Connecting this proportion of the world to the grid is not only very expensive 

for developing countries, but as well confronts serious climate change implications, which even at 

present, are proving to be more impactful on this group of countries through changing weather 

patterns, and creating droughts in some regions and floods in others (Heeks and Ospina, 2012). 

Factoring in all these challenges, the need to seek for sustainable alternatives therefore is 

becoming apparent, in ways that improved ICTs utilization by agricultural practitioners and rural 

people is realized, and potentially other sustainable development efforts are promoted as well. The 

questions; what would represent a sustainable ICT system for mainstream agricultural and rural 

applications, and what is its potential environmental benefit? become instructive. The objective of 

this paper is therefore to analyse: What would constitute a sustainable computing system for 

mainstream agricultural and rural applications, and what the needs, preferences and affordability of 

potential users are. 

 

2. SUSTAINABLE COMPUTING FOR MAINSTEAM AGRICULTURAL AND RURAL 

APPLICATIONS 

2.1 CONCEPTUAL FRAMEWORK 

Sustainable Computing is a relatively novel and fast expanding field of study. There are 

several other names that are given to it, such as Green Computing/IT, Eco-friendly Computing etc., 

which are also used to mean the same thing.  Howell, 2007 defined sustainable computing, as a one 

that considers the total cost of ownership, total environmental impact and total benefit of 

technology systems. On the other hand, Murugesan 2008 builds details upon this, by defining it as 

the study and practice of designing, manufacturing, using, and disposing of computers, servers, and 

associated subsystems such as monitors, printers, storage devices, and networking and 

communications systems efficiently and effectively with minimal or no impact on the environment. 

He further sectioned the main areas of life cycle of computing devices that are needed to be 

environmentally benign from design to disposal (Fig. 2.1).  
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Fig. 2.1 Components of Green Computing/IT System 

(Source: http://www.cse.chalmers.se/~davidwh/eac/papers/GreenPaper.pdf) 

 

Sustainability practices are not only limited to the specifically highlighted points in the figure 

above, but as well other related points such as sustainable powering of the computers, data centers, 

network equipment etc. under the Green Use of IT systems, and use of environmentally benign 

materials and processes in Green Manufacturing of the systems. 

Furthermore, in the forecast of the future of ICT by the Royal Academy of Engineering (RAE, 

2012), indicated that computer manufacturing in the near future will have to consider making 

devices from eco-friendly materials that are more energy efficient, emit less heat, and at a cheaper 

development cost. In addition to these qualities, RAE, 2012 also identified the need for encouraging 

proper user attitude and use of more sustainable infrastructure. This adds attitude to the picture, 

which is indeed relevant and can greatly contribute to sustainability efforts. 

Additionally, researches are continuously providing compelling reasons as regards to why 

computing and ICTs generally need to begin taking environmentally benign directions to ensure 

their future availability and maintain environmental quality. Murugesan (2008) noted that the 

growing accumulation of greenhouse gases is changing global climate and weather patterns thereby 

creating droughts in some countries and floods in others, pushing global temperature upwards and 

posing great problems to the world’s climate. 

Electricity, upon which ICTs thrive, has particularly been identified as a single huge 

contributor to these global emissions; and in addition to contributing to climate change also causes 

other negative effects such as acid rain, smog and respiratory infections (Murugesan, 2008). 

Importantly, what is making computers even more central to sustainability practices is not simply 

the immense carbon emissions due to them; of up to a tonne per computer per annum (Murugesan, 

2008), but also their major role in reducing greenhouse emissions of other industries and inevitable 

applications in several other socioeconomic activities (Fernando and Okudo, 2009). 

Moreover, Gartner, 2007 estimated that the aggregate global emissions caused by the ICT 

industry to be about 2%, which is equivalent to that caused by the aviation industry and considered 

unsustainable, and that in the next five years, increasing financial, environmental, legislative and 

risk-related pressures will force IT organizations to have to get ‘greener’ and be more 

environmentally benign.  

From the foregoing, the need therefore to identify priority points of action in promoting 

sustainable computing in rural and agricultural settings becomes instructive. In this regard, (OECD, 

2009) identified the usage phase of the entire life cycle of ICT devices as by far the most important 

with regards to reducing emissions and improving environmental friendliness (Fig 2.2). The figure 

clearly illustrates the importance of the usage phase of computing to sustainability, relative to other 

phases and underscores the importance of using sustainable energy systems in powering ICT 

devices, especially in rural areas, where electronic wastes (eWaste) may not pose serious disposal 

hazards. 
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Fig. 2.2Life-cycle global warming potential of a PC with peripherals 

Source: OECD, 2010 

 

Gartner’s prediction was witnessed in streams of efforts in the developing world to promote 

lower carbon computing in many countries, including the UK (Parliamentary Office of Science and 

Technology, 2008) and Japan’s 2050 targets of achieving reduced ICT industry’s emissions by 60-

80% (Fujinuma, 2009). Another effort that fit in this forecast is Australia Green IT Agenda’s series 

of initiatives across Industry, Health, Education, Building Management Systems, Transportation, 

Energy Production, Distribution and Industrial Processes (Ruth, 2011).  

Additionally, Heeks and Ospina, 2012 identified an acute need for new integrated ICT policy 

approaches and regulatory environments in developing countries that will foster effective 

mitigation, adaptation and monitoring strategies of climate change, especially considering the 

magnitude of their impacts in those countries. They also modeled the areas of action in a way that 

more integrated policies are developed that concurrently address ICTs, climate change and 

development (ICCD) needs (Fig. 2.3). 

 

 
Fig. 2.3 Overlapping fields of Action in Developing Countries 

(Source: http://www.niccd.org/ICCD_Policy_Guidance_Paper.pdf) 
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The figure also points out the specific areas needed to be covered by ICCD policies, including 

mitigation of potential environmental degrading practices, making the environment more resilient, 

setting effective strategies together monitoring mechanisms. 

 

2.2 SOLAR PHOTOVOLTAIC APPLICATION 

There are many grid, mini-grid and off-grid renewable energy alternatives that can be employed to 

extend electricity and the benefits of computing and ICTs to the rural people ranging wind energy, 

solar photovoltaic and thermal energy, biomass energy, geothermal energy and hydroelectric 

energy. Of all these however, current trends in technological advances and market situations are 

revealing competitive edge that solar photovoltaic electricity has over the rest, especially as regards 

to powering portable electronic devices.   

Firstly, the theoretical resource potential of global solar energy far exceeds demand (EPIA, 2007). 

Despite the technological advances and market growth identified by Timilisina, et al (2011), 

utilization of this huge energy source is still considered negligible (IEA, 2009). Additionally, 

according to General Electric, which is one of America's leading multinational conglomerates 

involved in developing a wide range of Energy, Technology Infrastructure, Capital Finance and 

Consumer and Industrial products, solar PV electricity will be cheaper than coal in less than 5 years 

(Wingfield, 2011). This was envisaged to occur due among others, to technological breakthroughs 

as introduction of thin film solar PV cells and dropping cost of manufacturing equipment.  

Regarding the availability of solar resources around the world, the Centre for Global Development 

(2008) presents a very good spatial distribution map of average daily solar irradiance around the 

world (Fig. 2.4), which indicates very good solar radiation levels in the developing regions of the 

world, such as Africa, Asia and Latin America. 

 
Fig. 2.4 Global Map of Average Solar Radiation 

(Source:   http://blogs.cgdev.org/globaldevelopment/2008/02/a-solar-future-for-the-world-b.php) 

Moreover, Timilisina et, al (2011) identified many fiscal and regulatory instruments including tax 

incentives, direct incentives, loan programs, construction mandates and renewable portfolio 

standards that have been employed by various governments to increase output of solar energy.  The 

technological advancements also made available various designs and solutions that are convenient 

for off-grid, to even mobile application (Timilisina ET, al (2011), Serano (2003), which no other 

renewable energy technology has equalled yet.Based on the above reasons, it is therefore concluded 

that using solar PV – powered computing represents the most suited sustainable computing option, 

hence were considered in this paper. 
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3. RESEARCH METHOD 

The research involved a descriptive investigation of the research objective, using both 

secondary and primary information. Secondary information used was obtained from published and 

unpublished literature. Primary data, which is obtained directly from the research subjects (Driscol, 

2010) was collected through a sample of agricultural and rural development interest groups. This 

was not only to augment secondary data, but also avoid the trickle-down approach to development, 

which was discovered by Chaitrong (2009) and Niboh (2009) to lead to irrelevant and sometimes 

completely non-useful results to development subjects. While the consideration of solar powered 

computing devices was guided by literature, primary research was conducted to test whether the 

consideration is what applies to the research subjects. 

 

3.1 STUDY AREA 

Though the terms ‘Developing countries’ have many definitions, they do however generally 

point to a same collection of countries. In general, developing countries are those with low standard 

of living and underdeveloped industrial sector. The United Nations (2011) points out that though 

the terms ‘developed’ and ‘developing’ with regards to country grouping have no established 

conventional rooting, in common practice however, Japan in Asia, Canada and the United States in 

northern America, Australia and New Zealand in Oceania, and Europe are considered "developed" 

regions or areas. The International Monetary Fund (2009) on the other hand uses three parameters 

in discerning between developed and developing countries; i.e. per capita income level, export 

diversification and degree of integration into the global financial system. The countries therefore 

that are low concerning these parameters are considered as developing countries otherwise referred 

to as developed.  

Similarly, the World Bank (ND), categorized countries in according to their per capita level of 

income; into low income, (those with $1,005 or less), lower middle income, ($1,006 - $3,975), 

upper middle income, ($3,976 - $12,275); and high income, (i.e. those with $12,276 or more).Apart 

from political and economic considerations that are often used to classify them, they do with 

regards to agricultural and rural development; tend to have common generic and often locational 

challenges that researchers often find it advantageous to collectively study.The study area 

comprises therefore of the entirety of developing countries across Africa, Asia, North America, 

Oceania and the Antarctic based on a sample from a few of them. For the purpose of the study, the 

UN 2011 definition was adopted, for this paper. 

 

3.2 SAMPLING 

A standardized online survey instrument was developed with google forms and used to 

harness the basic information needed for the research. The questionnaire sample was purposively 

drawn from the main developing regions of the world. Due to the several constraints of poor 

internet and electricity access by the rural people across developing countries, farmer organizations 

and rural development interest groups were targeted. Many agricultural and rural development 

groups in Africa, Asia and South America were contacted through their official e-mail addresses 

and other regional and national mailing lists. The survey was also shared with many relevant 

international organizations and interest groups, including: The Barza project 

(http://www.barzaradio.com/); African Farmers’ Network (http://twitter.com/african_farms); Africa 

Rural Connect (http://www.arc.peacecorpsconnect.org/); SciDev.Net; African Research and 

Education Network (http://www.afnog.org/mailman/listinfo/afren); and other online communities of 

African farmers and rural interest groups. 
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4.RESULTS 

4.1 NATIONALITY OF RESPONDENTS 

 

 

Analysis: From the results, nationality spread was 

largely skewed to Nigeria, though avenues used for 

data collection had people from many other 

developing countries, particularly Africa. It is 

however important to note that Nigeria, has higher 

internet access, relative to other African countries, as 

noted by the Internet World Statistics; 

(http://www.internetworldstats.com/top20.htm). 

Globally, Nigeria stands out as the 11
th

 of the top 20 

countries in terms of Internet Access, with 26% of 

their population having access to the internet. This 

further means that the questionnaire results may not 

specifically apply to the other African or developing 

countries generally, due to the nationality imbalance 

in the data. 

 

 

 

 

 

 

 

       Fig 4.1. Nationality of Respondents 

 

4.2 OCCUPATION OF RESPONDENTS 

Table 4.1 Occupation 

Occupation Frequency Percentage (%) 

A = Crop Farming 15 15 

B = Farm Products’ Processing 5 5 

C = Agricultural Marketing 3 3 

D = Land and Rural Development Administration 1 1 

E = Agricultural Research and Extension 20 20 

F = Related NGOs, Cooperatives and Institutions 15 15 

G = Animal Rearing 21 21 

H = Trading 4 4 

I = Others 16 16 

Total 100 100 

 

Analysis: The results indicated that over 30% of respondents have more than one occupation. 

Animal rearing is one single most practiced occupation, accounting for 21% of respondents. Also, 

rural development administrators, traders, marketers and farm products’ processors are least 

represented and accounted for only 12% of the respondents. In addition the main agricultural 

practitioners, other rural-based professionals from other industries, such as engineering, health and 

civil service have also filled the questionnaire, which in some way reveals interest in the product 

even by professionals of other non-agriculture and related industries.  
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Fig. 4.2 Preferred Computer Type 

4.3 COMPUTER PREFERENCE 

 

 

Analysis: The results indicate that overwhelming 

majority of respondents prefer laptops to any other 

types of computer. This finding is however not in 

conformity with the usual practice by civil societies 

and ICT stakeholders of deploying netbook computers 

for rural applications, such as the One Laptop per 

Child (OLPC) computers, and the Intel classmate PC; 

which are particularly designated as the ultimate 

devices for rural applications. Computer Aid 

International, 2008 also, following a comprehensive 

low power pc research project, prioritized the Asus 

EEE netbook PC over other computers in terms of 

suitability in rural areas of developing countries. 

However, it is important to note that netbook 

computers have lower familiarity, in comparison to 

laptops, as reported by Netputing, 2009, and get 

mistaken for laptops. Also, considering the poor rural 

ICTs literacy levels identified as major constraints, high capacity computers may not be really 

needed, even when they are actually preferred. 

 

4.4   OTHER DEVICES 

 

Table 4.2 Other Devices 

Device Frequency Percentage (%) 

A = Mobile Phone 62 47 

B = Radio 30 23 

C = MP3 Player 9 7 

D = iPod/iPod Touch 23 17 

E = Other 8 6 

Total 132 100 

 

Analysis: Results indicated that almost half of the respondents prefer to power mobile phones in 

addition to the computers. Up to 70% of them also prefer to power both radio and mobile phone, in 

addition to the computer system. This is consistent with a BBC report, 2012 

(http://www.bbc.co.uk/news/world-africa-15659983), which indicated high and growing mobile 

phone penetration in Africa of nearly 650 Million subscribers as at 2011, 93 Million of whom are in 

Nigeria alone. Additionally, the responses revealed additional devices that respondents also prefer 

to power with the solar solution, including; Data Acquisition/Logging System, GPS, Lighting, 

Household/Kitchen Appliances, Television and Printers. Although some of these, like kitchen 

appliances are not ICT devices, the responses point to the urgent need for reliable electricity to 

power, even other non-ICT devices, possibly in the light of poor electricity supply, that was 

identified by Gulati, 2008. 
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4.5 PREFERRED COMPUTER ATTRIBUTES 

 
Fig. 4.3 Preferred Computer Attributes 

 

Analysis: Results indicated that robust software, lighter weight and toughness and hardiness are the 

main preferred computer attributes by respondents. Unfortunately, no secondary information was 

found on this particular issue, and as such no comparison was made with these results.  

   

4.6 AFFORDABILITY 

 
Fig 4.4 Affordability 

 

Analysis: The data revealed that over 60% of the respondents can afford at a price below $400. 

These results relate well to the findings of World Bank, 2012, of the poor resource availability of 

most rural farmers and agricultural practitioners in developing countries, while also indicating the 

importance of identifying cheaper systems to promote affordability.  

 

5. COMPUTER SAMPLING 

In accordance with the majority of responses, the main product preferences identified were 

light weight, ruggedness, durability, reliability, affordability and ease of maintenance. A number of 
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online reviews on computer hardware were consulted and a sample of computers that satisfy most 

of the user preferences were collected. Over the course of the sampling process, it was realized that 

laptops are generally very expensive, especially those with larger screen size and advanced 

specifications.  

Those with smaller screen sizes, longer battery life, higher energy efficiency, lighter, more portable 

and are relatively cheaper were sampled. All of the computers are Energy Star qualified, and 

compliant with the international standard for energy conservation of the American Environment 

Agency, which means that they use 20-30% less energy than the standard requirement 

(www.energystar.gov).  

A) Samsung Chromebook Series 5-550: This is a strong ultraportable laptop with a 12.1 inch 

1280 x 800 Wide Extended Graphics Array (WXGA) screen. It has an Intel Celeron 867, 1.3 

GHz dual core processor and a 4GB Random Access Memory (RAM). It runs on Solid State 

Drive, which is energy friendly with no moving parts and has a 4-cell lithium polymer 

battery that lasts for up to 6 hours of operation. The computer weighs 1.4kg and has 

dimensions of 285.75*210.82*17.8mm (W*D*H). It costs $549. 

http://www.cnet.com/laptops/samsung-chromebook-series-5/4505-3121_7-35308790.html 

 

B) Toshiba Satellite T135D-S1324: This is a strong laptop with a 13.3’ 1366 x 768 HD screen. 

It has a 4GB RAM and an AMD Turion Neo X2 mobile L625 / 1.6 GHz dual core 

processor.  It has a 6 cell lithium ion battery, which supports up to 6.6 hours of operation. It 

weighs 1.81kg, with dimensions of 322.58*223.52*33.01 mm (WDH). It costs $549. 

http://www.cnet.com/laptops/toshiba-satellite-t135d-s1324/4505-3121_7-33948076.html 

 

C) Lenovo Thinkpad Edge E325: This computer has a 13.3” HD (1366x768) LED Anti-glare 

screen. It is durable, strong and optimized for mobility. It has a 4GB of RAM, with an AMD 

E350 dual core processor and a 6 cell lithium ion battery which supports up to 8 hours of 

operation. It weighs 1.74kg and has dimensions (W*D*H) of 322 x 224 x 26.7~30.9mm. Its 

price is up to $579. 

(http://www.cnet.com/laptops/lenovo-thinkpad-edge-13/4505-3121_7-33939705.html, 

http://www.cclonline.com/content/pdfs/cqmkj7s9fXDsVu5OEYg4dg-3d-3d.pdf) 

 

D) Acer Aspire Timeline U M3 581T: This is durable low power laptop computer, with a 15.6 

inch 1366 x 768 glossy screen. It has an Intel core i3 processor and a 4GB RAM. It has a 6 

cell lithium ion battery that supports up to 7 hours of operation. It weighs 2.07kg, with 

2.1mm width. Costs $721.120 

http://www.laptopsdirect.co.uk/Acer_Aspire_Timeline_U_M3_Core_i3_Ultrabook_NX.RY

8EK.001/version.asp#maindesc 

 

E) Asus U32U Brazos Notebook: This is a low power portable laptop with a 13.3 inch 

(1366x768) High Definition screen. It has an AMD Fusion APU E-450/C-60/C-50 

Processor and a 4GB RAM. Its 8 cell lithium ion battery enables computing for up to 10 

hours. It costs up to $479. Its dimensions are 328 x 238 x 22.5 mm (WxDxH) and weight is 

1.75kg. 

(http://www.asus.com/Notebooks/Superior_Mobility/U32U/#specifications, 

http://www.thegoodguys.com.au/buyonline/Asus_U32U_AMD_Brazos_Dual_Core13.3%2

2_Notebook_U32U-RX019V) 
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Table 5.1: Computer Comparison 

Option Processor RAM Battery Weight Price 

($) 

Disk 

Space 

A Intel Celeron 867, 1.3 GHz dual core 4GB 6 hours 1.4kg 549 16GB 

B AMD Turion Neo X2 mobile L625 / 1.6 

GHz dual core 

4GB 6.6 

hours 

1.81kg 549 320GB 

C AMD E350 dual core 4GB 8 hours 1.74kg 579 320GB 

D Intel core i3 4GB 7 hours 2.07kg 721 256GB 

E AMD Fusion APU E-450/C-60/C-50 4GB 10 hours 1.75kg 479 320GB 

Source: Field Research 

 

Given the fact that all the sampled devices have good performance specifications and environmental 

friendliness, selection was made on cost of the devices. Option E therefore was chosen for the 

subsequent stages of the work. 

 

5.1 AVERAGE LOAD SIZING 

According to the manufacturers of the Asus U32U, its battery has 83 Watt-hours capacity. This 

means that, without any losses, 1Watt solar panel would charge the battery to fill over a period of 

83 hours of full sunshine and a 30Watt panel would charge it over a period of 83/30 = 2.7 hours of 

full sunshine. Also, according to CNET’s review of the 20 longest lasting mobile phone batteries 

(http://reviews.cnet.com/2719-11288_7-290-2.html), the power consumption of the first is 

3300mAh; which equals 3.3 Watt-hours. 

 

So in all, the laptop computer and mobile phone alone will require approximately 86.3 watt-hours 

of solar energy to be fully charged. This is not inclusive of the energy use to maintain battery level 

at the times when the device would be operational and charging. There are also other devices, such 

as radio that the primary survey revealed the need to provide power for. Specific consumption of 

these was not estimated, because not many radios have built-in rechargeable batteries that can be 

directly considered in the load sizing. There are also other ICT devices, revealed by the primary 

study, such as data acquisition and logging systems and GPS that need to be catered for, in the 

system sizing.  

 

One of the ways to address these issues, as related by Honeyman and Robinson (2007), is to double 

the concrete estimate, especially considering the fact that not all days may have full sunshine levels 

and there is roughly an energy loss of about 33% while charging batteries. Applying these 

considerations therefore, the estimated daily load size of the system became 173.2 watt-hours per 

day. Honeyman and Robinson (2007) estimated the daily peak sunshine hours to be between 

10:00am and 3pm. To determine the solar panel capacity needed, the number of watt-hours; 173.2 

was divided by the number of sunshine hours; 6. This yielded 28.86 Watt panel capacity. A 30Watt 

solar panel was therefore considered to be optimum, hence used for the system. 

 

5.2 ENVIRONMENTAL BENEFITS 
A solar powered computing unit would have immense environmental benefits, both due to it and in 

the potential spill over effects it may trigger. Encouraging solar powered computing can not only 

encourage sustainable use of ICTs, but also potentially, trigger other renewable electricity 

deployments in other applications, such as homes and businesses. The respondents’ comments very 

well identified these potential non-ICT uses, to which they would like to put the product’s power 

system; including lighting, printers, television among others. 

According to Biomass Energy Centre (BEC), 2012, carbon constitutes 85% of fossil oil content, and 

every generation of 1 megawatt-hour of energy yields 350kg of carbon emissions, which is 

equivalent to 0.35kg per kilowatt-hour. From the load-sizing estimate therefore:  

Annual kWh of energy needed will be 0.1732 * 360 = 62.352 kWh 
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The annual carbon savings of the product usage will be 62.352 * 0.35 = 21.82kg. Specifically 

therefore, each solar powering unit can save of about 22kg of harmful carbon emissions, 

annually.Furthermore, due to the rising relevance of ICTs in other socioeconomic activities, the 

product can also help in reducing the environmental implications of other industries, as identified 

by Fernando and Okudo, 2009. Measuring these potential benefits is difficult, and unfeasible in 

most circumstances; hence comprehensive assessment on them was not made. 

 

6. CONCLUSIONS AND RECOMMENDATIONS 

At the end of the study, it was concluded that Mobile phones, computers and the radio were 

discovered as the most important ICT devices for mainstreamagricultural and rural applications, and 

using solar energy to power them is a very suitable option to achieve computing sustainability. The 

needs also for the systems to be physically secure, safe and environmentally benign was identified 

as a needed requirement by many respondents. 

 

Furthermore, while the study was focussing more on the usage part of sustainability, the likely 

potentials of re-using devices to enhance rural ICTs access were observed, particularly from the 

angle of taking advantage of the e-waste problems that are worsening in urban Africa. It is therefore 

recommended that further studies investigate the feasibility of taking opportunity out of this 

problem to sustainably extend ICTs to rural regions. Subsequent researchers could also dig deeper 

into more remote regions to investigate the viability of solar powered computing systems. It is also 

recommended that Nigerian agricultural marketers and entrepreneurs leverage on this new insight to 

identify new business niches and prioritize their actions. 
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