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1. Introduction

This chapter introduces agriculture and its indispensable roles to the world and Africa. You may be graduates of different agricultural science fields, but this chapter will introduce you the new field that you are engaging - Agricultural Information Communication Management (AICM) and its interdisciplinary nature through showing how agriculture can be transformed if properly intermingled with information sciences, ICTs and Communication. In short, this chapter introduces a new field of study, AICM and its timeliness and relevance for African agriculture.
2. Learning objective

This chapter will introduce you to the history of agriculture and its trends and indispensable roles for developing nations. It will also discuss the relevance and timeliness of AICM to transform agriculture and rural contexts.

3. Learning outcomes

Upon successful completion of this chapter you should be able to:

· understand the very concept of agriculture and its trends and indispensable roles to transform agriculture and the rural context,

· appreciate the relevance and timeliness of AICM,

· explain information sciences, ICTs and communication with respect to agriculture and AICM.

4. History of Agriculture

Farming has been around the globe roughly from 10,000 to 12,000 years back. An orthodox view of agriculture is that it is merely about farming and livestock rearing, and considered as labor intensive, however currently agriculture is being perceived as a knowledge intensive sector whose return on investment is higher in all standards. 

The world experienced a number of revolutions, from agrarian society to knowledge society. Similarly, the perception and role of agriculture has been evolved through all these long eras. For instance, for hunters their tools were sharp stones, whereas in the current knowledge era agriculture is being supported in different ICTs applications.
5. African Agriculture

Agriculture is everything for Africa, despite that its potentials is not yet exploited maximally. Many African countries economy are mainly dependent on agriculture. It is agriculture that is expected to feed the world, and particularly to change the situation in developing countries. Indeed, inter alia, agricultural information, knowledge, wisdom and ICTs are means to an end. For instance, African countries can transform their agriculture through deploying ICTs and information and knowledge in the agricultural sector, particularly in a way that help smallholder farmers to promote resilience and help reduce poverty through ensuring food security in a sustainable manner. Today, the world recognizes the indispensable role of smallholder farmers in feeding the expected 9 billion people in the world by 2050. So, this in itself is one of the bold rationales for the relevance and timeliness of the MSc AICM program in our region.
	Learning activity: Reflection - group discussion and presentation

Reflect Why and how AICM is relevant for African Agriculture? And Why now?

Discuss it in group and present it in the class.


· Importance and challenges of African Agriculture 

African agriculture is crucial in many dimensions, equally it has ample challenges. Now, let’s see some of the meaningful contributions of agriculture to Africa:  

Importance 

· Agriculture provides more than 60% of employment in Africa, 

· Mainstay to most African economies,
· Contributes a lot to GDP,
· Huge source of foreign exchange,
· Significant generator of tax revenues,
· Provide raw materials to industries, 

· Preparing fertile ground for the establishment and/or flourishing of agro-processing industries.
As mentioned above, agriculture remains vital not only to bring about economic growth, but also to transform many African countries.

Hence, more than any other sectors agriculture is game changer in African context. It can improve the livelihood of more people through making it modernizing by introducing AICM to our universities. AICM will also attract young generations to join the agricultural field as it practically proved that agriculture is more than farming and raising cattle. Now-a-days agriculture is a field being transformed through converging with ICTs and other fields of information sciences.
Challenges 

In order to tap its untold potentials there are numerous challenges to African agriculture, to mention few: 

· Inadequate rural infrastructure, like rural roads and rural electrification,
· Lack of information infrastructure,
· Weak link to markets,
· Climate change,
· Lack of access to agricultural and other information and knowledge,
· Lack of access to ICTs,
· Information illiteracy,
· Mere promise (promises to agricultural sectors are not usually revealed in commitment and budget allocation. In this regard, the best example is failing of most African governments to keep their promise of allocating 10% of their GDP to Agriculture, according to Maputo agreement),
· Poor investment (private sectors are not involved adequately in the agricultural sector, more investment is being invested in the sector by governments),
· Even from the limited budget allocated in African countries to agriculture sector, most of the budget goes to input supplies, i.e., seed and fertilizer, there is no or it is not as such big amount for ICTs,
· Perception about agriculture (agriculture was considered as a last option; particularly the youth were not attracted. It was just considered simply as farming). 
· Perception on the relevance and roles of ICTs in agriculture (mostly ICTs are considered as an end in itself; however ICTs are means to an end).
	Learning activity: group discussion

Discus any other relevance and challenges to African agriculture, particularly with regard to ICTs applications in agriculture and rural development. 


· Overview of current development goals and trends of agriculture in Africa 

Globally, the attention and recognition given to agriculture has been switching from one extreme (recognition) to the other (neglect). It was, for instance, neglected for the last many decades, but currently once again agriculture took the center stage as an engine that transforms nations’ economy. Similarly, in the African context the role of smallholder farmers from local to global levels are once again recognized by the respective governments and international partners as a way to reduce poverty and hunger worldwide. Currently, it is believed that smallholder farmers can feed the world’s undernourished people. Oxfam (2011) asserted that a third of the global people fed through an estimated 500 million smallholder farmers who have just less than two hectares of land. 
Not only Africa, but the world is being considered agriculture as a crosscutting sector that transforms nations. The trend is more focused on smallholder farmers, and in enabling them to access and use ICTs like mobile phone for different agricultural activities. In addition to these, African governments are also trying to increase their investment on agriculture. Different ICT projects and applications, for instance different mobile applications are already developed on mobile banking. The role of information and knowledge is also clearly appreciated in the region. On the whole, the trend on agriculture seems good as it is already started its role of changing Africa.
· Investment in agriculture (Spending on agriculture)
For many obvious reasons, agricultural investment in developing countries proved as efficient means not only to reduce hunger, but also in the long run, to address food and nutrition security through achieving sustainable agricultural development. In this regard, there are two bodies that can investment in Agriculture from within developing countries: government (public investment in agriculture), and private investments in agriculture. Usually, in the current situation, in many African countries private investors from within the countries are not that much attracted to invest in agriculture (safely speaking there are very few local investors). Hence, it is obvious that government/public investment alone is not enough to increase agricultural production. In the mean time, currently a growing interest is being revealed in many developed countries’ investors to invest in agriculture in developing countries as a Foreign Direct Investment (FDI). However, there might be pitfalls and adverse impacts that could appear on the host developing countries as a result of FDI in the form of large-scale investments. 
Indeed, despite expected pitfalls, large-scale agricultural investments are wonderful opportunities for developing countries to share agricultural knowledge and technologies (particularly ICTs applications) from the developed world. Now-a-days, there is strong believe in smallholder farmers to change the fate of African agriculture and livelihoods of the people. The world vested trust on the smallholder farmers to feed the 9 billion people by 2050. Hence, applications of ICTs, and theories and models of information sciences in agriculture especially targeted to smallholder farmers of African, Caribbean and Pacific (ACP) countries is of paramount to make a difference.
Increasing agricultural production requires investment in many aspects: inputs, markets, infrastructure, research and development, training, and ICTs. As to investment in agriculture, Asian countries allocated 15% of their national government spending at the launch of their Green Revolution. In 2003, in CAADP agreement African governments promised to outlay 10% of their national budget to agriculture. Many African countries currently allocate around 6% of government outlays for agriculture. This is less than the 10% commitment of the CAADP. Of course, some ten African countries attain CAADP’s agreement. For instance, Ethiopia is allocating 15% of national budget for agriculture.
	How is spending on agriculture?

Governments spend the majority of the agricultural budget on recurrent subsidies for private farm inputs, primarily fertilizer, while spending far less on rural infrastructure and technology development. Yet international evidence suggests that returns to private input subsidies are typically lower than returns to investments in public goods. He further reflected in ROI in Agriculture that private input subsidies are prone to rent-seeking and in part because public input subsidies substitute for private financing of these private inputs. Investment in public goods such as agricultural research and extension, rural roads and irrigation typically produce returns two to six times greater than spending devoted to input subsidies. Therefore, a reorientation of public spending away from private input subsidies and towards increased investment in public goods would likely accelerate agricultural growth in developing countries. 

 Source: Haggblade, Steven (2007). Returns to Investment in Agriculture


· What about investment in ICTs?
Dear students, for instance, what about investment in ICTs and Internet connection in agriculture and African rural areas? It is important to invest wisely on ICTs in agriculture, as it will return many folds for nations. One thing that we should remind is that, the cost of internet connection seems higher, but the cost of not connecting is by far higher than it. You see, for instance, the trend is that the storage and performance of computers and mobile phones is increasing, while their price and physical size is decreasing from time to time. Hence, investment in ICTs in agriculture is not a matter of choice, it is a must, but what we have to bear in our mind is that we should not forget that they are means to an end. Just procuring ICTs in itself doesn’t mean anything.
In order to use ICTs as a means to transform the smallholder farmers’ lives, from the government spending on agriculture, reasonable amount of budget should be reoriented to ICTs. On the whole, Curtis (2013) stressed to maintain spending on agriculture at a high level, specifically over 10% [CAADP’s requirement] of the national budget, for a sustained period; and donors must provide adequate and predictable funds.

· Drivers of investment in agriculture

“No country has achieved . . . poverty reduction without prior investment in agriculture” (Michael Lipton, 2005).

Drivers of investment in agriculture are many and various. Just pinpointing some crucial roles of agriculture will justify the investment. Agriculture is everything for Africa. Its drivers are reads like the following: 

Agriculture is main source of livelihood for African people. It is decisive sector to bring about economic and social development and change. It is a sector that is expected to create fertile ground for industrialization-led development. Agriculture is key for transformation of Africa, it is crucial to ensure sustainable development. Agriculture is also vital for economic growth and poverty reduction. After all, agriculture is answer for the age-old African problems, so investing on agriculture and ICTs is changing today’s situation and shaping Africa’s bright future. Adequate investment in agriculture and ICTs surely boost agricultural sector, on the contrary failure to invest adequately in agriculture adversely impacts the reduction of hunger and poverty in the world. 

· Return on Investment (ROI) in Agriculture

Investment in agriculture is relevant to bring about meaningful transformation not only in the sector, but also in the countries as a whole. As several studies revealed, Return on Investment (ROI)) in Agriculture is many folds. Similarly, ROI in ICTs is making a difference in agriculture. There are many key investment areas in agriculture, of which ICTs is one. 

In the current existing situation in many developing countries, particularly in sub- Saharan countries private sectors are not mostly interested to invest in agriculture since they consider agriculture as a sector more suitable for government itself and ROI is not as such attractive and of course it took many years to reap the fruits of their investment. Hence, MSc AICM program could be one of the fields of study in agricultural sciences which makes a difference in making agricultural sciences attractive for stakeholders and actors, farmers, researchers, development agents, subject matter specialists, policy makers, partners, youth, and women, to mention few.  It is so since agriculture gear itself to use information, ICTs, and communication meaningfully to improve resilience among farmers and transform the agricultural sector in the region. 

On the whole, a glimpse view quoted from NEPAD’s publication titled, “Agriculture in Africa: Transformation and outlook” about the trend of agriculture shows that:
· The agricultural sector remains a major sector in most African economies.
· African economies are largely undiversified and highly heterogeneous.

· Agriculture is the main creator of jobs.

· Production is increasing, but productivity is stagnating.

· Climate variations determine the performance of the agricultural sector.

· More so than in other continents, Africa is dominated by fami​ly agriculture with farms dependent mainly on family farm labor.

· Agriculture is still neglected in government budgets in the vast majority of countries and this falls short of the Maputo commitment.

· Use of ICTs and its applications, like application of mobile phone in agriculture and among farmers is being increased in Africa. 
6. Innate motive of AICM: Interdisciplinary approach to transform African Agriculture

The indispensable role of agriculture for the development of Africa justifies the relevance and timeliness of AICM. Let’s discuss it in brief:
According to the MDG (2013) Africa is the world’s second fastest growing region. Poverty has declined faster since 2005 than over 1990–2005. It is obvious that agriculture is at the heart of all these growth and changes. In one way or the other, several MDG targets, such as reducing extreme poverty and hunger by half (Goal 1); ensure environmental sustainability (Goal 7); and MDGs related to nutrition and food security and health issues (Goal 4: Reduce child mortality and Goal 5: Improve maternal health) are linked to agriculture. Hence, agriculture is more than a sector, it crosscuts different sectors. So, if we expect a lot from agriculture to keep today’s Africa fast growing moments, we should realize that agriculture discipline in its alone cannot achieve it, rather it has to be intermingled with information sciences, ICTs and communication in interdisciplinary approach, since it help us first to transform the agriculture itself; and in return it transform Africa and improve the lives of the people. This is one of the bold reasons to launch AICM MSc program at regional level.

For the world, beyond its role in satisfying basic necessities, like food, cloth and shelter, directly or indirectly, agriculture plays indispensable roles for the world peace. Just to give you one example, food insecurity can lead to unrest in any society, as no one can listen to your democracy and propaganda in empty stomach. Thus, in the conventional farming style agriculture cannot achieve what is expected from it – to feed the whole people. So, interdisciplinary approach, i.e., mixing it with information science, ICTs and communication will revamp the situation and enable agriculture to play its best for the betterment of the society. Now, AICM is a must to revolutionize agriculture in the 21st century. Still, the very essence of AICM is not merely achieving maximum agricultural production, but it is also about shaping the future of African agriculture. 

· AICM as interdisciplinary field of study: Agriculture, Information Science, ICTs, and Communication

The following figure depicts AICM as interdisciplinary field of study comprised Agriculture, Information Science, ICTs, and Communication. In the context of agriculture, it is true that the whole is more than the sum of its parts, meaning it is only the amalgamation of these disciplines that help for the inception of AICM as a graduate program which believed to curb age-old problems of agricultural sector of developing countries.
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Figure 1: AICM as interdisciplinary field of study – amalgamation of Agriculture, Information Science, ICTs, and Communication.

· AICM is pushing the boundaries of agriculture 

AICM is indeed pushing the boundaries of agriculture, information sciences, ICTs and communication. No doubt agriculture will perform better through embracing information sciences and applying ICTs in its different aspects. Similarly, AICM is about pushing the boundaries of information sciences, ICTs (ICTs in agriculture and agricultural extension), and communication (agricultural communication and journalism) into various fields of agriculture through lending, inter alia, their concepts, methodologies, and applications wisely. So does communication.
	Learning activity: Reflection
Now you have got some knowledge about AICM. Do you think that AICM do significantly push the boundaries to transform African Agriculture? Please synthesize your knowledge and reflect your insight to the class by preparing power point presentations.




7. Key messages
· Agriculture provides society with basic necessities: food, clothing and shelter. It is farmers who feed the world. It produces input for many organizations, and in turn it requires their products for its inputs. Agriculture is also of paramount for our health and environment.

· After decades of neglect and inadequate funding on agriculture, the world and indeed Africa now once again recognize agriculture as key to ensure food security and reduce poverty despite the challenges of climate change. Just appreciating the relevance of agriculture and commitment is not enough; it has to be supported with adequate budget and realized commitment.

· In the current knowledge era our perception about agriculture is not as it used to be centuries and decades past. Today, agriculture is a knowledge intensive sector. It is more than just farming. It is a field which does not only need formal education and/or training, but also it is a business that needs your passion. It is not a last option; rather it is a profession that provides manifold returns to those who are investing on it. It is a business among the top lists in the menu. It encompasses almost all sectors, ranging from education to business; and from information/knowledge to culture. 
· Agriculture lays foundation for the transformation of nations, for instance in the case of many African countries, it is agriculture that is expected to transform the structure of the economy from agriculture-led to industry-led economy. 
· Agriculture is not merely a sector; rather it is a sector that lubricates other sectors of the economy to function better for the betterment of the nations. Hence, it should first transform itself to transform other sectors and gradually the nation as a whole. For this to happen, among other things, agriculture should amalgamate itself with fields like information sciences, ICTs and communication.
· Agricultural investment in general and investments in ICTs in agriculture in particular is of paramount to transform African agriculture through bringing about structural change in countries. 
· The essence of AICM is not only achieving maximum agricultural performance, but it is also about shaping the future of African agriculture. 
8. Learning activity
	Learning activity: Assignment
Dear Students,

As a final learning activity for this chapter, please attempt the following questions and bring your reflections to the class/group:

· What about investment in ICTs in your organization/district/region/country? Please refer various relevant reports and present it to the class. 
· What did you observe with regard to governments spending on ICTs? What will you comment for future intervention in this regard. As much as possible try to make your suggestions based on facts and figures.
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1. Introduction

Innovation is key for development. So does innovation systems. Any agricultural information and/or knowledge institutions can be considered as a system. Thus, this chapter will discuss about innovation, innovation systems and ICTs innovation, to mention few.

2. Learning objective

This chapter will primarily introduce you the concept of innovation and innovation systems with respect to agricultural knowledge systems and ICTs innovations.

3. Learning outcomes
After completing this chapter, students will be able to:

· explain the difference between invention and innovation,
· discuss diffusions of innovation theory,
· describe differences between different categories of ICT innovation adopters,
· analyze innovation systems (knowledge systems).
4. Innovation: overview 

Innovation is the engine of sustainable development. If we are committed enough to change the world agriculture, we need to work on innovation in agriculture in general and innovation in applications of various ICTs in agriculture in particular. Innovations in ICTs in agriculture (like mobile applications being developed for smallholder farmers of Africa) will give a sustainable answer to food and nutrition security through feeding the 9 billion people by 2050.

	Learning activity: Reflect your perception
· How innovations in ICTs help us to feed the world 9 billion people in 2050?
Take 30 minutes to discus in group and finally each group will present it in the class. The class will discuss on different presentations together and will finally share some insights.


· Defining Invention and Innovation
Invention is a new, useful products, technologies, services, processes, and methods that did not exist and recognized previously as the product, technologies, services, and methods of some unique intuition or genius. 

Broadly speaking, innovation is the introduction [perceived as] of new or improved ideas, concepts, a sketch, model, products and services, practices, processes, and organizational methods in the generation, diffusion and adaptation, and use of innovation by potential users. After all, new products and services are ideas that perceived as new or somehow improved from previously existed ones.
For example, new or improved ICTs such as new versions of software and mobile applications in agriculture (mAgriculture) developed for farmers are ideas that perceived as new by a number of potential adopters, namely farmers and different actors and partners. 

Invention and innovation are not one and the same. Invention is new idea, technology, process, etc; however innovation is successful application and use of knowledge at individual, organizational, sectoral, regional, national, and international level.
Innovation is more than mere new ideas. It is a combination of theoretical concept, technical insights and further quest and exploration of knowledge and ideas. It is about making money out of those ideas, and creating impact as an outcome and wide application of new or improved products, services and technologies among society.

Innovation spans from local to regional and global levels. Therefore, glocalisation is a must to use innovations fruitfully. After all, the motto is ‘Think Globally, Act Locally’. In other words, we should not undermine our formal and informal communications at local level as most of the knowledge in this context is in tacit form; at the same time we should not overemphasize the relevance of global collaboration and partnership.

	Synthesize your perception about invention and innovation

Dear Students,

Now, we have learned the difference of the two concepts: Invention and Innovation. Can you please synthesize and paraphrase your perception and present it in the class and finally extend it to your instructor for assessment?


· Attributes of Innovation

Innovation is a process that is:
· context dependent 
· interactive
· nonlinear
· commulative
· continuous 
· complex
· pervasive 

· Reinvention 
· Dimensions of innovation

Innovation can be in one or along all agricultural value chain. It can be on hard or soft aspects of the products or technologies (ICTs).
· Innovations can be technological (ICTs) and non technological such as organizational, managerial or institutional.
· Innovation is also incremental (improvements or new version of software for agricultural applications), radical (for instance, innovations in ICTs, particularly mobile applications), and revolutionary. 
· Innovation is interactive and social process, not linear model. Around 1960s there was linear model (Transfer of Technology model) which is research or extension driven, however today we have agricultural innovation system, which is non linear and interactive one.

5. Definition of Innovation Sytems (IS)

There is no single definition for Innovation Systems (IS) and National Innovation Systems (NIS) per se, but there are a number of definitions from different dimensions. The good thing is that they revolve almost on similar concepts except emphasizing some elements in their definitions. Of course, the idea is more or less the same despite their difference in the levels: local, regional and national innovation system.

A number of scholars defined Innovation Sytems (IS) and National Innovation Sytems (NIS) in different words and perspectives. For the purpose of this module, all inclusive definitions are produced which include elements raised by different scholars and reads as the following:

In a simple word, an Innovation System (IS) is the groups of organizations and individuals engaged in the generation, diffusion and adaptation, and use of knowledge of socio-economic significance, and the institutional context that governs the way these interactions and processes take place. It is considered as systematic, interactive and evolutionary. 

National Innovation Sytems is the set of organizations, institutions, and linkages for the generation, diffusion, and application of scientific and technological knowledge operating in a specific country. It includes all important economic, social, political, organizational, institutional and other factors that influence the development, diffusion and use of innovations.
Innovations are for societal change, not merely to address individual problems. Particularly in the current 21st century knowledge era, innovation in ICTs in agriculture and farmers is not only to change the fate of smallholder farmers, rather as enabler it is about transforming the agricultural sector as a whole.

In many countries, the national innovation system mainly comprises three sectors: industry, universities, and the government, in which each sector playing their indispensable roles while interacting in synergy with each other. This is called Triple Helix model. This is part and parcel of the national innovation system which desires a myriad of interaction continuously among interdependent actors in the innovation system. 
On the whole, National Innovation Systems are not simply deemed to address the problems of individuals or a single agricultural organization, rather it is expected to transform the agricultural sector and change the society at large.
	Learning activity: Reflect your experience
· Dear students, do you know cases that actualize the Triple Helix model in your exposure? If so, please share your experience to your friends. It could be in different forms, in printed format, digital format, or documentary video. 


6. Diffusion of Innovations

Diffusion is the process by which a new idea, technology, practice or processes communicated to users through mix of different channels to bring about impact. 

The very concept of this theory is about dissemination of new ideas and their adoption by users. So, in the realm of AICM, diffusion of innovation can be considered as a tool for social change, a tool that can bring about change among farmers through facilitating ICTs dissemination and adoption among farmers. 

· History

Theory of diffusion of innovations was well known as far back as 1940’s and 1950’s in the sociology discipline. Everett Rogers published the book, ‘Diffusion of Innovations’ in 1962, and is known as a founding father of theory of diffusion of innovations.

Unlike other communication theories, the diffusion of innovations model did not fade or disappear shortly; instead it has been of interest for scholars and students of agricultural extension and other disciplines for almost more than half a century. Currently, adoption of ICTs has been an interesting topic to AICM students and for those who are working on applications of ICTs in agriculture and rural development.

· But Why we study diffusion of innovation?

We study diffusion of innovation mainly to better understand technology users so as to reduce failure in adoption.

Moreover, diffusion of Innovation is a social tool to bring change in use of technologies over a period of time. So, what we should remind is that change is not a simple event, it is a process that needs time. And, change is triggered by a gap between what we have now and what we need to get in the coming future. Similarly diffusion of innovation needs time to bring about change in a social system through time.

· Categorization of Adopters 

As far back as 1943, Ryan and Gross categorize adopters as:

· Innovators

· Early adopters

· Early/Late Majorities

· Laggards

Indeed, Everett M. Rogers, guru in the diffusion of Innovations (1962-95) conceptualize it as: “the process by which an innovation is communicated through certain channels over time among the members of a social system.”
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Naturally leave alone farmers, any people do not move through change and adopt ICTs at the same rate. Therefore, having different types of adopters are normal given that there is individual differences.

Innovators (2.5%) are usually more than glad to innovate technologies (improve it, if possible), beyond accepting it in their first encounter. These are opinion leaders.
Early Adopters (13.5%) are visionaries and ready to adopt technologies, for instance mobile applications. They appreciate ideas and ICTs, but they need more information on its benefits and operations.
Early Majority (34%) are normally pragmatists and can be convinced and start to use technologies depending on the very context and benefits of technologies. As pragmatists they want to hear from others about technologies before decide to use. 
Late Majority (34%) are those who are conservatives and decide finally to use it.  
Laggards (16%) are skeptics who are well known in not adopting technologies. Even if they adopt it, it is after a long period of time, and don’t like to take any risk as a result of adopting new or improved technologies. Or, they simply say that we have been doing the same way for years, so no need for new or improved technologies. Naturally, we should not expect to have 100% adoption rate at equal pace. After all, there might be some people from those laggards even will not adopt technologies at all.
· Criticism of the Diffusion of Innovation Theory

We all remind that diffusion of innovation theory was around since 1940s, albeit 1970s to the 1990s were high time for it. There are a plethora of articles written in favor of and criticize elements of diffusion of innovation theory. In this regard, Stephenson (2003) documented insights of some of the researchers. Accordingly, criticism to this theory actually started in the late 1960s with its application to international development and its undesirable consequences in developing countries. As cited in Stephenson’s (2003), criticism of the theory focused on different issues, to cite few:

· Methodological problems with the research (Ruttan, 1996);

· Application of innovation diffusion theory in developing countries had undesirable consequences since it assumed that benefits resulting from the adoption of innovations spread and become homogeneous. But experience from Latin America showed the gap in inequities actually widened Goss (1979);
· Everett Rogers, the father of innovation diffusion theory, periodically summarizes the literature (1962; 1971; 1983; 1995). In the 1983 edition, he acknowledges criticisms of the theory, noting that the absence of critical viewpoints in the early development of the theory may have been a weakness in the long run. Had adjustments been made earlier through critique and debate, perhaps some of the current problems with the theory would have been avoided. Criticisms compiled in the most recent edition of Rogers (1995) include:

1. A Pro-Innovation Bias 

· There is the implication that an innovation should be diffused and adopted by all farmers; the other criticism is that the act of innovating is considered positive and the act of rejecting an innovation is considered negative. 

2. Individual-Blame Bias 

· The development agency is not blamed for its lack of response to the needs of farmers. Rather, the individuals who do not adopt the innovation are blamed for their lack of response.

3. Issue of Equality 

· The negative impacts of the theory are not considered. What are the consequences in terms of unemployment, migration of rural people, equitable distribution of incomes? Will the innovation widen or narrow socioeconomic gaps?

4. Bias in Favor of Larger and Wealthier Farmers 

· "Development agencies tend to provide assistance especially to their innovative, wealthy, educated, and information-seeking clients. Following this progressive, or ('easy to convince') diffusion strategy leads to a lower degree of equality. For example, more progressive farmers are eager for new ideas, and have the economic means to adopt; they can also more easily obtain credit if they need it. Because they have larger farms, the direct effect of their adoption on total agricultural production is also greater" (Rogers, 1995: 128-129). Consequently, the rich get richer and poor get poorer.

	Learning activity: Criticism on diffusion of innovation theory

Dear students,

Up until now, we discussed the very nature of diffusion of innovation theory and some of criticism on it. Please, discuss with your friends in the class, if you observe some more gaps on the theory. 




	Learning activity: Assignment on implications of critics on the diffusion innovation theory

Dear students,

What do criticisms on diffusion of innovation theory imply in the context of developing countries in general, and in your specific country and region in particular? Please, prepare your answer and submit it to your instructor.




7. Disruptive Innovations

A disruptive innovation is an innovation that enable us to create new market, new value network to the extent that disrupts the existing market and value network and create unimaginable access to those historically unreachable groups of society. This has been the case in mobile technology. Originally, the term Disruptive Technologies was first pointed out by Christensen in 1995. 

· Criticisms on Disruptive Innovations 

Christensen’s (1997) original theory focused on disruptive technologies. Over time, the same theory has been used to explain all kinds of disruptive innovations. This is a mistake. Different kinds of innovations have different competitive effects and produce different kinds of markets. They should be treated as distinct phenomena.

As cited in Markides (2006), in its original formulation, Christensen (1997) focused primarily on technological innovation and explored how new technologies came to surpass seemingly superior technologies in a market. Overtime, Christensen widened the application of the term to include not only technologies but also products and business models of different types. Although Markides (2006) disagree that treating them all as one and the same has actually confused matters considerably. A disruptive technological innovation is a fundamentally different phenomenon from a disruptive business-model innovation as well as a disruptive product innovation: These innovations arise in different ways, have different competitive effects, and require different responses from incumbents. Lumping all types of disruptive innovations into one category simply mixes apples with oranges, which has serious implications on how we study disruptive innovations in the future (Henderson and Clark, 1990; cited in Markides, 2006).
Innovations are transforming a variety of sectors in unforeseen ways in this switched-on era: smartphones, tablets, social networking, digital media, mobile commerce and the ubiquitous cloud. All are shaking up our lifestyles and workplaces [in different agricultural engagements]. Particularly, Mobile and the cloud lead as most disruptive technologies of the future; the two combined will magnify the transformation of business models and many industry [including agriculture] ecosystems around the world. For example, Mobile adoption in developing countries has increased dramatically over the last decade. The real ICT revolution is in mobile phones and their degree of global penetration: “no other technology has been in the hands of so many people in so many countries in such a short period of time” (World Bank 2008; cited in Masiero, 2013).

	Learning activity: Thinking of ICTs as disruptive technologies

Dear Students, 

We discussed the concept of disruptive innovations, now let’s reflect some points.

What are some of the disruptive Information and communication technologies that are being applied in agriculture sector? Please mention them and state your reasons?




	Learning activity: Criticism on disruptive innovations and their implications

Dear students, 

There are some scholars who disagree in some aspects with the concept of disruptive technologies, particularly the inclusion of different technologies into one basket. Would you please share us your observation that you consider as criticisms on disruptive innovations and their implications?




8. Key messages

· Invention and innovations are different concepts; the former denotes new idea whereas the latter deals with application of new or improved ideas and knowledge.

· There is no as such universally accepted single definition for innovation and national innovation system; indeed there is a consensus in its very concept.

· The perception and roles of innovation and innovation systems in agriculture and for the economic development is being increased among investors, private firms, public institutions, regions, nations, and countries globally. 
· Innovation is not only different, but also more than Research and Development. 
· Innovation is not simply the application of knowledge, rather it involves creativity,  rediscovery, and reinvention, as well.
· Innovations in ICTs include both the hardware and software aspects. 

· Innovation System is a system for generating, diffusing and adopting new technologies (for instance ICTs). Every country has such a system, whether they are developing or developed countires. 
· Innovation is the application of old and new, tacit and explicit knowledge to bring new agricultural products, services, processes, methods, etc.
· Innovation is neither invention nor technology, but it is an interactive, non-linear, social, radical, evolutionary, and continuous learning.
· Innovation systems is not value free, rather it is embedded in the social, economic, political, organizational and institutional context.
· Strong innovation systems appreciate diversity and continuous change as a norm. Diversity and continues change could be at individual, organizational, institutional, sectoral, regional, and national level. 
· There are many actors in the NIS, universities, research centres, extension, private organizations, policy makers, partners, to mention few. 
· Innovation Systems approach help to better understand and improve the innovation consistently.
· Surprisingly, there is no “Not Invented Here Syndrome” in the adoption of ICTs particularly mobile applications. Farmers well recognized its benefits.

9. Learning activities: Assignment

	Assignment: Cases on Innovators [Innovators Profile]
Dear Students, 

In this chapter we discussed about the concept of invention and innovation and related concepts. Before we wind up this chapter it is important to write cases or prepare profiles of great African or world innovators which inspired you. Innovators could be from different dimensions of agriculture: They could be innovators who brought ideas that changed the world of agriculture, innovators in different agricultural technologies, ICTs innovations, particularly innovators who are developing different mobile applications for agricultural fields and issues.
Dear Students, when you write innovators profile bear in your mind to cover the following questions:
1. What was their most significant innovation?

2. What problem of the time did it solve and how?

3. What were the economic, social, cultural, political, and regulatory barriers that it had to overcome?

4. Who were their collaborators/support group?

5. What dominant players did it disrupt (put out of business/severely damage)

6. What disrupted this innovation and why (if it is no longer the dominant force in its space), and if it is still dominant innovation in your country, what risks does it face for being disrupted going forward? 

Dear students, once you prepare innovators profile you will present it in the class and group discussions will be held on each case/profile together so as to get insight and learn a lot from different presentations. So, get ready to have your presentation in power point.
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1. Introduction

Mush has been said and written about the concept of Data, Information, Knowledge and Wisdom (DIKW). Similarly this chapter will introduce you DIKW in the agricultural context. They mean different things to different people. We will try to discuss it in text, examples, diagram and table. 

2. Learning objectives

The overall objective is to enable students to understand the very concept of data, information, knowledge and wisdom in the context of agriculture and rural development.

3. Learning outcomes

After you read this chapter you will be able to:

· define data, information, knowledge and wisdom,

· conceptualize the very essence of data, information, knowledge and wisdom, 

· synthesize their relationships and differences,

· describe it in different formats, example in diagram and different other presentation methods.

4. Data

Data is bits just representing raw materials/numbers. Data are the raw facts and figures that have little or no meaning (Bellinger et al., 2007). It is unprocessed and unorganized facts or values about events that presented either quantitatively or qualitatively. Hence, it has no meaning in itself. When data processed and aggregated, information will be generated. In other word, it is building block to generate information. Data is meant for processing like information systems or computer systems. In short, data is raw and set of symbolic unit. It is just a record. It doesn’t give meaning as such in itself.
Example:

· It is raining.

· Farmers are using mobile phones.

5. Information

Information is organized and processed data that will be useful for further analysis. Information is about understanding relationship and context. Information is message that has meaning and relevance. Information is analyzed data with an interpretation that help us to make wise decision. Data becomes information when it is processed and organized to derive meaning. This can be done in the following ways:
· Contextualized: through collecting data that we collect/need in the similar context   
· Categorized: through putting together those similar units or sample data
· Calculated: through analyzing mathematically or statically
· Corrected: through data cleaning or through removing wrong data or errors 
· Condensed: through condensing, aggregating and summarizing to some forms  
Example: 

· Records of farmers who are using ICTs (mobile phone) for their agricultural activities.

· Daily or monthly weather information for agriculture purpose.  

6. Knowledge

Knowledge is accumulation of information that has been learned and perceived through time. Knowledge is the individual´s ability to interpret information according to one´s own experience, expertise and skills (Smith and Bollinger, 2001).  And, it is about understanding pattern among a range of all these activities and processes. Knowledge is application of information to make wise decision. It is action oriented.  It is meant mainly for human being. Knowledge enables us to utilize data and information at the right time and to the right purpose. Knowledge answers the question ‘how?’ Borghoff (2007) asserted that it is one of the most important assets for organizations.
As information derives from data, knowledge derives from information. Information will be transformed into knowledge through comparison, consequences, connections, and conversations. In other words, it is through formal and informal ways. In this regard, Liew (2013) avowed that the knowledge perceived must be recorded and represented for use and possible communication for current and succeeding generations. After all, knowledge is a highly contentious concept and infinitely extensible [in a sense that] the use of knowledge by an individual does not restrict another to take advantage of it (Spender, 1996). Put differently, it will not reduce itself as you share it for others.
Example 

· How many farmers have started using mobile phone in the current year?

· Analysis of variations in climate information in the last three years - daily or monthly weather information for agriculture purpose.
7. Wisdom
Wisdom is something that a person hold and may be so useful when applied to agricultural or any other types of organizations. It is about understanding of principles, right and wrong, good and bad, which help us to make wise judgment. It is about understanding of ‘why?’
Wisdom cannot only be realized just by adding new knowledge, but at the right circumstance it needs unlearning as well. Wisdom cannot simply come with technology; rather one can achieve it through gaining work and life experience that help him to make ethical and moral judgment. Put differently, it is a mix of life and work experience, understanding of principles, understanding of meta-patterns, contexts and insights. Wisdom is insightfulness and shapes our future actions and moves at individual and organizational level. 

Example: 
· What strategies can be applied to enhance adoption of ICTs among farmers, agro pastoralists and pastoralists in X or Y district?
	Learning activity: Discuss the concept of DIKW

Dear Students,

In the above few pages we discussed the concept of data, information, knowledge and wisdom. Now, please try paraphrase and explain the very concept of data, information, knowledge and wisdom in your own understanding. Try to provide examples from agricultural perspective.


8. Data, Information Knowledge and Wisdom (DIKW) diagram

A number of scholars (Ackoff, 1989; Haeckel & Nolan, 1993; Clark, 2004); Bellinger et al., 2007) discussed the concept of data, information, knowledge and wisdom as one of the building blocks for information science. Similarly, Bernstein (2009) asserted that the concept of Data, Information, Knowledge, and Wisdom hierarchy, was first stated in detail by Ackoff in 1989 

Below, new DIKW diagram is presented which is adapted from Facts to Wisdom (Haeckel & Nolan, 1993), followed by summary in the table:


DIKW: Points to remember

	
	Data
	Information
	Knowledge
	Wisdom

	Answer
	Just unorganized, at this level it cannot answer anything
	· Who?

· What?

· Where?

· When? etc
	· How?
	· Why?

	Meaning, usefulness and concern
	· raw, a set of symbols, it has no meaning in itself
	· data that is processed to be useful
	· Application of data and information – concern about “how’


	· Concern about ‘why’- principles 

· Learning, memorising, unlearning, etc

	Process and organization
	· unorganized

· unprocessed
	· organized

· processed
	· organized

· processed
	· organized

· processed

	Nature and form
	· raw, facts, symbols
	· Codifiable

· Explicit – easily transferable


	· Contextual

· Tacit – sharing needs learning
	· Intelligence

· Human

· Judgmental

· insight

	Intended for whom?
	· For processing, computer/information system
	· For human being
	· (applied by) For human being
	· (generated by) for human being

	context
	

	Novelty
	


Another DIKW hierarchy diagram from Clark (2004) is presented below for your further conceptualization. 
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9. Key messages

· As we go up the hierarchy or pyramid, less is more.

· As we go up the hierarchy or pyramid, value, structure and subjectivity increases, while volume, completeness and objectivity decrease.

· The pyramid plainly but briefly shows the move from facts to wisdom.

· When date organized it will be useful and changed to information, and knowledge is derived from analysing these information.

· As we go up the ladder from data to knowledge, it is almost moving from data processing to knowledge-based system.

· The move from data to information to knowledge and to wisdom is not as such distinct, rather as we go up the pyramid there is understanding of relations (from data to information), understanding of patterns (from information to knowledge) and understanding of principles (from knowledge to wisdom).

10. Learning activity
	Learning activity: Sketch your own diagram for DIKW
Dear Students,

We have seen different diagrams to conceptualize DIKW. Can you produce your own one provided that you embraced all what we discussed above?
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1. Introduction

In the other chapter we discussed about innovation systems, now under this chapter we will be discussing systems and systems approach to solving problems. This will be covered through reading, discussion and assessments.
2. Learning objective

The objective of this chapter is to enable you to understand the systems and systems approach to solving problems in the open and closed system in the context of agricultural information and communication organizations or systems. 

3. Learning outcomes

At the end of the chapter you should be able to:

· analyse and critically evaluate agricultural information and communication organizations/systems,

· conceptualize systems thinking and approach,

· differentiate between hard systems approach and soft systems approach.

4. System

System is a set of elements interacting internally and externally, and acting as an individual and as a group upon the very context of the situation to achieve same goal in a defined mission. Interactions in the system tell more about the nature of the system than its parts. On the whole, the concept of a system is beyond cause and effect. 
5. Characteristics of systems

Systems have myriads of characteristics, to mention few:

· Systems have a structure with due parts and processes. 

· Systems are reflections of reality. 

· Systems tend to generalize a reality.

· Systems involve inputs, processes and outputs.

· Input – intent (in its forms) from the environment to the system, ultimately to get expected outputs that will create impact in the long run.
· Output – results of the system which will bring outcome and impact in the long run. In other words, it is something that the system is expected to provide for the environment.
· Process – steps that denote transformation of input into output.
· Systems have subsystems which are expected to have dynamic interactions within and between them. 
· System has its own environment.
· Feedback is a mechanism of monitoring and controlling the functionality of a system. It is a way of getting due inputs from the environment. 

· Systems have parts that relate and interact to one another, functionally and structurally.
6. Types of systems

We can take government extension organizations as a knowledge system. One can classify systems into two types: Open system and closed system.
· Open system – in this situation, systems or agricultural information agencies and extension organizations are open and willing to listen actively and attentively to the internal and external environment, mainly to get constructive feedback that can be useful to improve their agricultural information products, services and processes, to mention few. Open systems are well known in making their door open for any types of feedbacks and information forwarded from all sides. In short, open agricultural information and communication organizations (systems) are learning organizations. They are always ready to learn a lot from their success and failure; and from others’ experience and evidence-based best practices. As to inputs and outputs, in an open system, additional inputs (in many forms) can be entering from the environment.
· Closed system – as its name clearly implies closed systems, for instance, closed extension organizations and agricultural information agencies) are not ready enough to listen to the external environment (links). In addition to this, inputs and outputs are well identified from the very beginning. Closed systems are not ready to learn from their failure, they are not ready to learn from others as well. In short, such agricultural information and communication organizations (systems) are not learning organizations. In a closed system, inputs are well determined from the very beginning and do not treat as such any alteration from the environment since it is so rigid in its approaches and tools.
	Learning activity on open system and closed system

Dear Students,

You might know different types of information & communication systems, like agricultural library & information centers, agricultural research institution, and/or agricultural extension organization. How did you get them, as open or closed system? What did you perceive as their advantage and/or disadvantage by being open or closed system? Discuss it in the class by taking best practices & failed system(s).


7. Conceptualizing system theory

The system theory studies the changing and complex interaction of interdependent elements to one another, and relation of the whole to its parts (holism), essentially in interdisciplinary approach.

System theory is a well developed body of theoretical ideas with many and various applications in different fields of studies. Historically, it first evolved from the hard system.

8. Systems approach

System approach is a way of thinking and problem solving using complex analysis to deal with products and processes, considering environments (both internal and external links). 
9. Tenets of system approach

· System is more than the sum of its parts.
· The very purpose of analyzing the system is to predict its behaviour.
· In the current knowledge era, there are a number of systems, such as information system, knowledge system, and the likes. In these context, the very purpose of the system is to analyze the flow/sharing of information in the respective information and knowledge systems.
· Systems have subsystems that work individually, and can function as a whole or even as more than the sum of its parts when work in a holistic manner. 
· Systems are network of vibrant interconnected elements, hence the change occurs in one of the elements surely impact the other elements in the system. 
· The boundaries of the system can be changed according to the very mission and purpose of analysis.
Dear students, let’s elaborate some more tenets of the system briefly to make it easy for your understanding.

Holism - consider the whole to its parts. 

Example: 

· A watch can only function properly only if each and every parts of the watch functions well and assembled properly. If one of the parts did not work, the watch will not function properly. 

· Similarly, if some part(s) of the computer doesn’t work, the computer will not function properly. The same is true for different ICT applications, such as mobile applications developed for farmers.  

Reduction 

The whole is more than the sum of its parts. Synergy matters a lot in the effectiveness of the system. 

Reductionist view is nothing but, as we apply in the system development, it is when we try to treat them separately by dividing a system into subsystems. Hence, if the system contains human beings, then it is not possible to reduce as such simply the ever changing behaviour, interactions and relationships of human beings revealed in different contexts.

Emergence 

The system reflects a property as a whole, not that of individual elements. Therefore, changes in one of the elements or interactions within the system may affect and thus bring emergent properties on the whole sytem, beyond changes in the individual elements. 
10. Systems Thinking 

System thinking is a meta-science which deals virtually about every problem. Systems thinking mainly focus on cyclical rather than linear cause and effect. Checkland, one of the gurus in the area of systems thinking, outlined two alternative paradigms that denote hard and soft systems thinking, to explain the nature and significance of Systems thinking as follows:

Paradigm 1 reflects the notion of Hard Systems thinking: “The world is considered to be systemic and is studied systematically.”

Whereas, Paradigm 2 reflects the notion of Soft Systems thinking: “The world is problematic, i.e. it admits to many different interpretations and we study it systemically.” 
Moreover, one understands clearly the concept of systems thinking in the following phrases:

· Systems thinking provide us a conceptual framework or model for thinking differently. 
· It gives us opportunity to think beyond the box. 
· Systems thinking literally apply across many fields of studies.
· Systems thinking use both ‘hard’ (quantitative) systems approach and ‘soft’ (qualitative) systems approach appropriately depending on the nature of the problems and the mission of the tasks.

11. Hard systems and Soft systems

Always there are good reasons and instances to use different types of methodologies and approaches. There are instances suitable to deploy hard systems thinking and methodologies, as there are ideal and indispensable relevance for soft system thinking and approaches. We will try to see both of them as follows:

· Hard systems

Hard systems are suitable for problems that need quantitative approach. It is not easy for hard system to quantify the unquantifiable variables such as opinion, culture, relationships, interactions, and value systems of farmers, development agents, and agricultural researchers. The tendency of hard system is that it considers people as passive entity, rather than understanding their dynamic and ever changing relationships and motivations. 
Hard systems use tools such as simulations, computer modelling, techniques of operations research, etc. 
· Soft systems

Soft sytems are suitable  to study unquantifiable variables which are usually too difficult, if not impossible, to measure quanitatively in hard systems approaches. Soft systems are so appropriate to approach the problem situation qualitatively and quantitatively in order to understand the changing motivations, opinions, relationships and interactions within and between farmers, development agents, agricultural knowledge managers, and agriculturatal researchers, to mention few.

Soft systems usually analyze complex situations in the agricultural knowledge institutions, first through diverging ideas (mainly to create clear understanding about the problems), and then converging them to reach on some conclusions which help us to improve the system or situations. In this regard, soft systems methodology is ideal to solve ‘soft problems’, like studying ICT policy options to improve and implement it in the agricultural sector successfully. Methodology of soft systems can be applied in interdisciplinary disciplines, ranging from informatics to social sciences.

· Hard system and soft system Vs Management

The concept of hard system and soft system is also reflected in the style of the management in the agricultural information and communication organizations (systems) such as agricultural information and learning center, extension organizations, etc. 

Hard management is regid and focus on commanding others than empowering to get best return form knowledge workers. It sticked strictly and excessively to the organizational structure and chain of command. They are more bothered about the productivity of the organization; they didn’t realize the indispensable relevance of managing people before and beyond technologies. Hard management introduce first and more concerned about ICTs in their organizations than empowering and motivating the human element. They put technologies before people, which is totally wrong.

On the other hand, soft  management is not a traditional type of administration or management, rather they believe and practice the very concept of leadership, mentoring, and coaching. They know the art of managing people and preserving and retaining their knowledge. They not only know how to manage knowledge workers, but they know managing the knowledge of their workers. Soft management believe that they are managing knowledge organizations, whereas hard management still considers their organization as any conventional institution; they didn’t yet realize that they are managing knowledge organizations and knowledge workers.

Therefore, Dear students, as a graduate student you should realize that, for instance, agricultural extension organizations, and agricultural research centres are knowledge organizations, hence they need soft management which duly appreciate the very nature and purpose of knowledge organizations and knowledge workers.
· Comparison between ‘Hard’ and ‘Soft’ systems methods/approaches

	Hard systems methods/approaches
	Soft systems methods/approaches

	Physical entities
	A social construct 

	Objective (positive) empirical results
	Subjective (interpretive) methods

	Systematic world
	Systemic mind  

	Rigid method
	Flexible methods

	Content-oriented 
	Process-oriented

	Scientific procedures
	Creative/intuitive

	Analyst – expert role - dominant
	Analyst – facilitator role - participative

	Outcome: computer simulations & models
	Outcome: organizational learning 

	One ‘single and optimum’ solution
	Number of possible solutions

	Do the thing right
	Do the right thing


	Learning activity: Comparison between ‘Hard’ and ‘Soft’ systems methods/approaches

Dear students,

Could you identify and list down instances that we need to use either soft or hard systems approach? Discuss it in the class as well.


· Divergent and Convergent Thinking

Knowledge creation or co-creation of agricultural knowledge, as a possible solution for some problems of agricultural information and communication organizations, needs divergent thinking mainly to give ample room to different ideas that comes from different angles. On the other hand, agricultural knowledge synthesis inclined to convergent thinking so as to reach with wise decision. Most of the time, soft systems methodology approach  divergent thinking by going even beyond the box, and finally converge it to come up with alternative possible solutions for soft problems in the agricultural sector, such as agricultural information policy, ICTs policy and its implementation in the agricultural sector in general, and for smallholder farmers in particular.
	Learning activity: Narrating the difference between Divergent and Convergent Thinking 

Dear students,

Could you please narrate the difference between Divergent and Convergent Thinking by providing examples?


11. Key messages

· A system is a set of interacting elements with defined purpose and relationships within and outside the environment. In essence, a system implies a ‘whole, despite its subsystems and elements. 
· Systems are subsystems of a larger system.

· We should remember that our thinking as agricultural knowledge manager or any professional involved in agricultural knowledge management, it is good first to consider divergent thinking to entertain different ideas to create knowledge and then shift to convergent thinking as we approach to take decisions. 

· The whole id more than the sum of its parts.

· There are ideal situations to deploy soft systems approach and/or hard systems approach, depending on the very nature of the problem exists in the agricultural information and communication organizations (systems).  
· As a system, any agricultural information and knowledge institutions have the following characteristics:

· Interdependent

· Common goal/purpose

· Environment

· Context

· Subsystems

· Boundaries

· Continuity

· Process - transformation of inputs into outputs

· Structure - Hierarchy

· Communication

· Feedback, etc 

12. Learning activity
	Learning activity: Assignment
Dear Students,

Take any agricultural extension organization as a system and try to discuss its characteristics in detail, and submit it to your instructor as a group assignment.
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1. Introduction

This chapter deals with agricultural communication and strategic communication. Efforts will be made to introduce it in reading, video documentary (case study as learning activity), reflections and discussions.

2. Course objective

The objective is to enable students to know the concept and relevance of agricultural communication and strategic communication.

3. Course outcome

At the end of this chapter, students should be able to:

· communicate agricultural information with agricultural scientists and non agricultural scientists (public at large),

· craft strategic communication to enable us to share agricultural information and knowledge among actors and stakeholders.

4. Definitions of Communication
Naturally we are born to communicate. Communication encompasses a great deal of human activities. 

Communication is so ubiquitous; however it seems difficult to have a single universally accepted definition of communication since different scholars in various fields define communication in different ways depending upon their interests. 

	Some of the definitions of communication:

 “Communication is the sharing of ideas and feelings in a mood of mutuality.”  (Dale 1969) 

“The transmission of information, ideas, attitudes, or emotion from one person or group to another…primarily through symbols.”  (Theodorson & Theodorson 1969)

“Communication is any information related behavior.” (Ruben1984) 

“Communication is sharing of knowledge, meanings and . . .”
The above definitions show the general picture, illustrating their individual or professional perspectives/angles.


· Communication is both a science and an art

As a science, communication is research-driven and result-oriented activities that have a number of processes, such as planning, design, implementation and evaluation of strategic interventions.

As an art, communication is about crafting creative message and designing products that retains in our audiences. 

· Communication theories

There are a number of communication theories that you learned in your undergraduate programs. Therefore, we will not cover it again here. However, for the consumption of this course, we will discuss briefly diffusion of innovation theory (since we discussed it in chapter two of this module).

· Diffusion of innovations theory

As mentioned above, we discussed it in chapter Two of this module in detail, but for the consumption of this chapter (as one communication theory) we will try to highlight it briefly.

The diffusion of innovations theory is also known as the diffusion theory. It is considered as the theoretical foundation of agricultural extension services. It is a theory that concerns about diffusion or spread of ideas and innovations, of almost all types, ranging from improved technologies (improved seeds) to innovations in ICTs.

This theory states that individuals’ qualities and/or qualities of innovations dictate whether to accept or not to accept innovations. This theory categorizes adopters and inclined to generalize that, usually at the beginning only few farmers adopt, and gradually number of adopters will increase. This is indeed considered as drawback of this theory.

5. Agricultural communication
In a simple word, agricultural communication is communication about agriculture between and among agricultural audiences and non agricultural audiences.

· Agricultural communication as interdisciplinary field of study

It is natural that meaningful and sustainable results and impacts can be created when engaged in synergy, similarly synergy between agriculture and communication clearly resulted in more capacity to share agricultural knowledge between agricultural scientists and non-scientists (the public at large. 

Agricultural communication is, just like AICM, more than the sum of its parts: Agriculture and Communication. Of course, these two disciples are interdisciplinary and multidisciplinary in their own which can enrich the relevance and applications of agricultural communication into many and various subfields. 

As one of the subject in the AICM program, in this knowledge era, agricultural communication is being done both in the traditional and online/digital environment. Hence, it can help to share agricultural findings not only among agricultural scholars, but also communicate agricultural findings to the non- scientists, to the public at large found particularly in the grassroots levels in the rural areas through conventional ICTs like radio and television, and modern ICTs like Internet and mAgriculture (mobile applications developed purposely to facilitate sharing of scientific and no-scientific knowledge between agricultural researchers and farmers). Moreover, agricultural communication concerns about sharing agricultural science to non-scientist (public at large). On the whole, Agricultural Communication has pivotal role in creating impact through sharing research finding to the public at large. Indeed, after all science is to create impact and bring development. Therefore, agricultural communication is an ideal tool to catalyst this process between and among actors found in the agricultural research and extension system of different countries. 
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Figure 2: Agricultural communication as interdisciplinary field of study

Agricultural communications can be taken place in a formal and informal communications between and among actors involved in agriculture such as, farmers, development agents, researchers, policy makers, agricultural research organizations, agricultural extension organizations, universities, and agricultural industries, to mention few. This can be in a number of different forms, ranging from conventional communication to different online communications. By the way, as we have culture that we established for centuries on our traditional communication, in the 21st century there is emerging online/digital culture among actors involved in the agricultural sector as well. Let’s read examples that show you how really social media and digital/online culture is democratizing science and science communication, particularly, agricultural communication between agricultural science professors and agricultural science university students.

Social media is building culture of digital communication and democratizing science
	Social media is democratizing science, i.e., agricultural communication between agricultural professors and their students

Just to give you one example, agricultural communication among agricultural professors and their students were just limited to submitting thesis or any article in printed format or by sending it as attachment through email. However, currently thanks to Facebook, you can get many e-journals and e-books online digitally for free. The best thing is that, it is not only that you get e-information resources freely, but you can get senior agricultural professors and scientists online too and able to share knowledge and experience online in a fraction of minutes. This is really one of the benefits of social media, like facebook to democratize science and science communication, particularly agricultural communication. By the way, agricultural communication is one of the science communications.


Mobile phone is changing the lives of farmers

	Learning activity

Case study 1: Video documentary - how mobile phone is changing the lives of farmers

The following video documentary narrate nicely how the use and application of mobile is transforming the lives of the farmers in all aspects: (Video documentary case study will be attached). 


Mobile phones are changing culture of communication between farmers and development agents

Use of ICTs, for instance use of mobile phones between farmers and development agents is creating new culture in agricultural communication. See the case below:

	Learning activity

Case study 2: Video documentary - Mobile phones are changing culture of communication between farmers and development agents

How mobile phone is changing culture of agricultural communication between farmers and development agents? 


· Agricultural communication is more than agricultural extension
Normally, many of us consider agricultural communication only as a business of agricultural extension, but it is not. Agricultural communication is a type of communication that we all involved locally, nationally, regionally and internationally to reduce hunger and, and above all, to feed the 9 billion world population by 2050. Just conducting research and getting wonderful results is not enough in itself; it is only when we communicate this findings and ideas that we can change the world. Don’t forget that it is idea that helps to produce different agricultural products and services. After all, it is idea which is communicated effectively to wider audiences that changed the world. Otherwise, if it is not documented and communicated, it is not done at all. And, this is one of boldly identified world problems. So, as AICM students, we can bridge this gap – lack of documentation and communication about agricultural research results and projects through both traditional and online/digital agricultural communication.
· Agricultural communication as a science communication

Agricultural communication is being considered as a subset of science communication. Nonetheless, it has evolved into its own professional field. In essence, agricultural communicators are science communicators that dwell exclusively with the diverse fields of studies and agriculture. Normally, agricultural communicators are expected to have knowledge on agricultural fields of study, and to be versatile as much as possible. On top of this, agricultural communicators need to have visible talent to be journalist and passionate about the agriculture. Therefore, AICM students, if you are interested to be agricultural communicators and particularly public relations officers in different agricultural organizations found at different levels, you are so expected to have wonderful background knowledge at least in any fields of agricultural sciences which then can be complemented with other fields of study. 
In many developing countries, agricultural communication, particularly agricultural journalism and media are erroneously neglected areas that deserve attention to right the wrongs of the agricultural sector. Currently, there is a need for agricultural journalists and media professionals in developing countries like Ethiopia, but it is fields of study like AICM that is working yet seriously to fill such dire need of the agricultural sectors’ of respective countries.
	Learning activity: Reflection

Dear Students, please reflect on the following idea.

One can be agricultural communicator, for instance agricultural journalists in two ways. The first way is that he/she has to have agricultural background (for instance at least bachelor degree), and will graduate in such fields like AICM or journalism. The second way to enter into the profession is to he/she may graduate bachelor degree in (pure journalism), and then efforts will be made to provide him/her agricultural knowledge through different tailor made trainings. Now reflect your insightful comments as to which way is appropriate and effective by providing your reasons?


· Communicating Science: Then and Now
Agricultural scientists have been communicating science between and among themselves for more than a century, and they were not that much conscious as to the relevance  of repackaging and communicating it to the public in a simple language that any layperson can understand. However, the current philosophy and principle of science communication and agricultural communication is not simply to share information and knowledge among themselves, rather equally it is to share information and knowledge between and among agricultural scientists and non-scientists (common people). Indeed, it is only when we reach the grassroots that can bring about meaningful changes and impacts. After all, science is for development, not just for its own sake. If so, we need to communicate science to the people found at the grassroots level, like farmers and researchers and the public at large.
· Agricultural communication embraces many formats

Agricultural communication embraces many forms: agricultural science and technologies exhibition, ICTs innovation exhibition, posters, leaflets, radio, television, drama, agricultural science policy briefs, newsletters, media productions, to mention few. Literally, extension tools and methods can be appropriately deployed in agricultural communication depending on the practical contexts. These can be done in multiple formats: printed, electronic, audio and/or video formats.
6. Strategic communication

Strategic Communication is by far more than mere dissemination of agricultural information, rather it is persuasive communication that attempt to convince actors to tell their inside out. Strategic communication needs to think strategically primarily to involve more people into participation and to make a difference at the end of the campaign.

Strategic communication insists knowledge institutions, agricultural knowledge and ICT projects to think about communication from the very beginning, and not just to consider it as an end pipeline activity.

· Why Strategic Communication for AICM?

Essentially, strategic communication, above all, needs to set goals and identify appropriate means to an end. It is about to base our move on evidence and devise the right direction. On top of these, it is about setting vision and make sure that you share it to others particularly about priorities and way out to reach our goals effectively, efficiently, and in a way that gives lessons to our future moves.

For AICM, strategic communication has indispensable role in mobilizing farmers and other actors in the agricultural research and extension organizations (knowledge organizations/systems) to reap more from limited resources, because strategic communication help us to win the heart and mind of actors so that they will be committed to improve the agricultural information and communication organizations in their respective environments. 
	Hire a communicator!
Strategic communication is . . . a combination of different disciplines that, taken together, offer a powerful complete set of strategies, methods and tools. Because most people think they are good communicators, they believe . . . it doesn’t deserve much attention in their projects or programs. Yet there are real skills involved in producing effective strategies, messages, and materials, and there is a developing science to strategic communication. Don’t fall into the common trap of thinking anyone can do this. When people build a road, they hire an engineer and when they design a building, they hire an architect. When you communicate, hire a communicator! 

(adapted from GreenCOM 2002)


· Building a communication strategy

When you decide to build a communication strategy, there are key elements that you should consider carefully. These are:

· Context: analyzing historical, socioeconomic, and political environment of the knowledge institutions. 

· Strategic view: think about the envisage change and transformation, risk analysis, and the likes.

· Objectives: it is good to set it realistically in SMART fashion.

· Target audiences: have clear understanding about your audiences as this is key to determine the content and their formats. 

· Messages: All our effort will be nothing if we can’t craft sticky message that retain in our audiences.

· Tactics and tools: decide these by considering vision, objectives and audiences.

· Evaluation; get clear answer for the why, what, and how of the strategic communication. 

	When the Lion Comes, Shout!

“When the lion comes to your village you don’t make a small shout. You make a very large shout. And you shout and shout and shout and shout. Further, the village chief [implying the top political, civic, and religious leaders] has the responsibility to shout the loudest. So when I learned about the impact of HIV on my country, as the head of state, it became my responsibility to shout the loudest”. President Yoweri Museveni of Uganda - addressing his fellow African heads of state.




Communication approaches in sustainable development

	Conventional communication approach
	Strategic communication approach

	· Managers focus on media and messages, and come up with exciting ideas that capture the imagination
	· Managers analyze the wider system and plan desired outcomes strategically

	· Focus on convincing people individually while their social sphere is not analyzed
	· Interventions focus on goals, audiences and messages determine media

	· Communication is an end-of-pipe activity,isolated from the rest of a project
	· Communication is fully integrated in a project from the start

	· Content and message are secondary and cannot answer “why” or “what” questions
	· Target audiences are involved in planning,interventions are based on their values, i.e. their “why” or “what”


Source: GTZ 2006.

7. Social media in agriculture 

Social media refers to Internet based applications that allow the creation and exchange of user generated content. The value of social media is that it blends technology and social interaction. Social media is a culture changer, not a fad (Varner, 2012).

Social media is all about people. It is a way to build relationships, share information, and connect with diverse audience of people you may never meet in real life. So, interacting on social media, whether it is Twitter, Facebook, or Pinterest, allows you to develop a community and share your story in a way that was never possible before now (Animal Agriculture Alliance, n.d). 

Social media is ideal opportunity for agriculture since it allows actors to interact horizontally and vertically in online environment. Social media enable farmers, particularly women and youth, to make their knowledge and concern visible to others. Equally, it will serve all other actors to share their knowledge and experience for the betterment of the sector. 

Social media creates a much broader agriculture community, so obstacles like physical distance and isolation are issues of the past. Agriculture and social media fit together. Social media is the platform of engagement and agriculture is the content. Social media is giving farmers and rural businesses a voice and providing invaluable networking opportunities for continuous two-way communication (Varner, 2012).

Conventionally, farmers and other actors in agriculture have been communication through different ways, to mention few, interpersonal (face-to-face communication), group communication, cultural communication, print and broadcasts, and now using internet and mobile phones. Therefore, media use trend among farmers and different actors in agriculture (development agents, researchers, policy makers, partners and others) is shifting both in evolutionary and revolutionary way. Indeed, naturally, different media have their own epic, however ICTs like mobile is disruptively changing the way that we are doing things in our personal and work environment. Put differently, despite the obvious difference observed in level and purpose of using media, currently all agricultural actors are using mix of media.

It is obvious that ICTs can bring high value information to the world's poor; for example, information on improved techniques for farming, access to education and health services, and access to government services (Steinfield and Wyche, 2013). In addition to these, ICTs can ease cross-border communications, financial transactions, and sharing of data and information and have a catalytic impact upon regional integration and trade facilitation (The World Bank and African Development Bank. 2012).

8. Learning activity

	Learning activity: Assignment

Dear student,

In the above section, we discussed that social media is shifting the way agricultural actors are communicating each other. Please narrate cases which you came across that vividly shows the indispensable contributions that social media is presenting for agricultural actors. (Maximum two pages).


9. Key messages 
· We are born to communicate.
· Science communication refers to media efforts to share scientific knowledge not only with scientists but also with non-scientists. So does agricultural communication.
· Repackaging matters a lot to communicate scientific information and knowledge to the public at large.

· Social media is democratizing science and creating new digital communication culture between and among actors in the agriculture sector, for instance, between professors and students.

· Having strategic communication means you have clear perception about the indispensable of communication in knowledge systems.

· Strategic communication enables us to have well identified priorities and budget that surely help us to achieve our vision.
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1. Introduction

Information and Communication Technologies in agriculture and rural development is not as such a new issue, despite that developing countries are embracing it widely in the last or so decades. Many and various ICTs applications are already developed and adopted by farmers and other users. Therefore, this chapter will not preach ICTs as a new phenomenon in the world; rather it will try to overview how the concept of ICTs is evolved and indeed how it is changing agriculture and rural development in developing countries. 

2, Learning objectives

The overall objective of this chapter is to provide clear understanding about the evolving ICTs and its untold applications and benefits in agriculture and rural development. 

3. Learning outcomes

After completing this chapter, students will be able to: 

· explain how ICTs are evolved through time, particularly in agriculture and rural development,

· identify ICTs applications in agriculture and rural development,

· explain the indispensable role of ICTs for rural development,

· articulate the concept of e-societies, e-development strategies, and e-agriculture,

· identify different agricultural information products and services

· envisage the future extension services,
· predict ICT trends in agriculture, particularly ICT trends in Africa. 

4. e-societies, e-development strategies, e-agriculture
The world is considering knowledge as the fourth national resource, besides those classical resources, namely land, labor and capital. Therefore, today we are e-societies and a significant number of countries worldwide are being crafting e-development strategies, instead of formulating the conventional development strategies. Similarly, e-agriculture is an emerging field primarily concerns to change agriculture through applications of ICTs in a way that can improve the agricultural value chain, ultimately to change the lives of smallholder farmers. In addition to this, ICTs in agriculture will enable particularly African countries to bring transformation in their agriculture so as to enter into industry-led economic development.

As Information and Communication Technologies (ICTs) has witnessed its applications across disciplines, it is also increasingly pushing the boundaries of agriculture through its many and various applications.

5. Concept of e-agriculture
E-Agriculture is an emerging field primarily intended to improve and transform the agricultural and rural development through relevant ICTs applications and processes.  

e-Agriculture involves from the very inception stage to the implementation and evaluation stage of agricultural knowledge systems and projects. In other words, e-agriculture, depending on the nature and extent of the ICTs applications in agriculture, is expected to involve in the brainstorming, conceptualization, identification, design, development, implementation and evaluation of innovative ICTs application in agriculture, like mobile applications for farmers. 

It is not a distant past since we talk about e-Agriculture, rather relatively it is a new concept in agriculture that primarily focus to make a difference in agriculture in particular and in rural development in general through deploying relevant ICTs applications. 

e-Agriculture is an emerging field evolved from mix of agricultural informatics and ICTs in agriculture, mainly to improve the creation, management, sharing, evaluation, and preservation agricultural information and knowledge products and services to transform agriculture and rural lives. 

e-Agriculture is beyond mere technology, rather it facilitate interactions among actors in agriculture from local to international levels. Above all, e-Agriculture is almost the future of extension services. It urged the convergence and application of both old and new ICTs in pragmatic manner. Its application ranges from simple use of mobile phone by farmers to advanced level, like precision agriculture.

6. Agricultural information and knowledge products and services

· Agriculture as a knowledge intensive sector

Agriculture as a sector is knowledge intensive; and actors involved in the agricultural research and extension institutions, above all, needs information which is: 

· relevant 
· accurate

· up-to-date

· reliable

· timely

· credible, and
· complete. 
ICTs are catalyst in bringing paradigm shifts in the lifecycle of agricultural information and knowledge organizations. 
· Agricultural information needs

Information is not only crucial for farmers or other actors in agriculture sector, but it is one of the most critical needs for countries in order to transform agriculture and rural development. The agricultural information landscape is complex and interconnected. The information needs of farmers have a commonality no matter where in the world they are located; on the other hand, their information need fluctuate according to the agricultural calendar and the ‘agricultural value chain’. 

Understanding users’ information need, preferences and information seeking behavior of agricultural information users and grasping the ultimate vision of the government in that specific nation is half the battle in the provision of agricultural information services and resources through different ICTs application, like mobile applications. 

Normally, different actors (farmers, pastoralists, development agents, researchers, agricultural students, policy makers, and the public at large) involved in agriculture, in one way or the other, need information:

· for various purpose(s)

· at different stages of the agricultural life cycle

· in different steps of agricultural value chains

· in different forms (disaggregate or aggregate, etc)

· in many and various formats (printed and/or electronic), 

On the whole, agricultural information users (actors) mainly need information to manage their duties and reduce their uncertainty, ultimately to make wise decisions.  

· Agricultural information users

Agriculture, in its nature, is not a single sector, rather it is a sector that mainstream in different other sectors. Accordingly, there are different stakeholders and actors, such as:

· Farmers

· Pastoralists 

· Development agents

· Researchers 

· Agricultural students

· Policy makers
· Agricultural information professionals
· Agricultural investors
· Agricultural managers (at all levels)
· Rural youth and women, and
· the public at large

In addition to stakeholders and actors at individual levels, there are a number of public and private organizations which are using agricultural information depending on their interest and contexts. 

	Points to ponder:
· Different agricultural information users might have different information need and information seeking behaviour. 
· Sometimes, different agricultural information users might use similar agricultural information products and services, but to different levels and priorities.
· The same information products might not be relevant all the time even by the same agricultural information users.


· Agricultural information providers

Above, we discussed about agricultural information users; let’s now see agricultural information providers. By the way, many of the agricultural information users are also providers. Particularly in the new agricultural knowledge ecology, agricultural users can have multiple roles in producing, publishing and disseminating agricultural information products (agricultural information resources and services). Normally, agricultural information can be provided by individuals, organizations, and associations, to mention few:

Individuals
· Farmers
· Pastoralists
· Development agents
· Subject Matter Specialists
· Agricultural researchers
Organizations

· Agricultural extension organizations

· Agricultural research institutions

· Agricultural universities
· Statistical agencies
· Ministry of agriculture 

· Agricultural information centres 

· Agricultural libraries
· Agricultural publishers
· Local, national, regional and international governmental and non-governmental organization
· Publishers
· Suppliers

· Aggregators

Associations
· Learned societies
· Alliances,
· Networks
· Communities of Practice, etc
· Agricultural information products and services

Agricultural information products and services are many and various; some are conventional and printed while others are electronic or digital. The followings are some of the agricultural information products and services:
· Web portals 

· Agricultural information libraries and resource centers 

· Scientific journals

· Publications (Newsletters, magazines, booklets, fact sheets, manuals)

· Extension, training and demonstrations

· Radio and television productions

· Audio and video

· Databases

· Farm newspapers

· Policy briefs

· Agricultural maps

· Mobile text, audio and video messages

· Question and Answer Services (Q&S)

· Current Awareness Services, etc

7. Information and Communication Technologies (ICTs)
The concept of ICT is evolved through time. First it was only Information Technology (IT) which denoted the use of computer to process data and information. In this time there was almost conventional communication through radio, television, newspaper, even face-to-face communication. However, the invention of internet enabled the incorporation of innovations in telecommunications into the new arena, and urged to include the Communication aspect into the ‘Information Technology. As a result, it started being renamed as Information and communication Technologies (ICTs). In other words, ICTs are the result of convergence of computers and telecommunications and network devices. Above all, ICT is not only about technologies, but it is about process and people as well.

ICTs are expressed as enablers, empowering tools, facilitators, catalysts, and the likes. ICTs are not a distinct sector, so need to be streamlined. ICTs cannot be seen outside this context and understanding. ICTs are not panacea, but when we converge it with other ICTs, it adds value in the area that we apply it. 
	Learning activity: Convergence of ICTs

Dear Students,

Could you discuss to the class (by being in group) some cases that converge ICTs to provide and reach the unreachable smallholder farmers in your region?


8. ICTs in rural development 

Rural development is beyond agriculture. Similarly, extension is beyond transferring agricultural technologies to farmers. Hence, ICTs will help us to actualize the expanding role of agricultural information and knowledge systems and organizations. In this regard, ICTs are considered as an enabler for the rural people. It makes easy and fast to share knowledge to the rural poor. Information poverty is the root cause for all other types of poverty, so use of ICTs like mobile phone by farmers will help them to make a difference in their personal and agricultural lives.
For instance, mobile can connect farmers to markets, finance and education, making it possible to monitor resources and track products. This unlocks productivity potential while helping to manage the impacts of increased production (Accenture & Vodafone, 2011:8; cited in Yared, 2013). ICTs (mobile) enable smallholder farmers to reduce uncertainty, and thereby meet their information needs. It also empowers them to make wise and informed decision, inter alias, on price, to whom to sell, what to produce next time, whether to diversify their produce or not, and the likes. Access to market data is extremely important to people in the agri​cultural sectors, as prices for their products can change on a daily or even hourly basis (Woodill & Udell, 2012:63; cited in Yared, 2013).  Remember: The developing world is “more mobile” than the developed world (World Bank, 2012:3; cited in Yared, 2013).

In addition to these, we can see mobile banking applications and their indispensable roles for farmers and the rural communities as discussed by Yared (2015), like the following:
	Mobile banking for Smallholder farmers

Smallholder farmers are now at the base of the pyramid and almost invisible in the agricultural value chain finance. However, as equalizer and transformative ICT, mobile finance applications have the capacity to democratize the changing relationships that they have with different  key actors. This will help smallholder farmers to get the right place in the pyramid. Mobile banking (Mobile money) is now dominantly provided by non-bank organizations (mobile network operators) who are leading the revolution. And, as observed worldwide, the ultimate purpose of mobile money is to create cashless society. Mobile Money for the Unbanked (MMU) is best practiced in Sub Saharan Africa. It is one of the first and most widely deployed mobile applications among mobile financial services that serve smallholder farmers in the region. Mobile financial services, particularly mobile money applications are providing e-payments to smallholder farmers and other rural people. Similarly, they are also providing financial services like mSaving, mCredit, and mInsurance in different packages. Indeed, many mobile money applications, such as M-Pesa, M-Kesho, M-birr, Pesa pal, Pesa mob, M-payer, Kopoko, WIZZIT, Zap, M-benki, M-Shwari, etc are providing mix of these mobile money services. 

Excerpt from Yared (2015)


In the current knowledge era, access to information is more important than access to land and capital. Now-a-days, ICTs in agriculture is gaining due attention in many African countries which is revealed in allocating adequate budget and attention to it. This is because, rural development mainly rests on availability and accessibility of relevant, timely and complete knowledge and information; otherwise, it is unthinkable to achieve sustainable development.
It is well known that majority of African people are living in rural areas, so in order to reach and provide this huge number of people relevant and timely agricultural information on different levels of agricultural cycle and for different purposes, first and foremost, information infrastructure like telecommunication infrastructure must reach the rural people which coupled with information literacy course (to make, for instance, farmers, development agents, and the rural people at large) information literate so as to access and use the available agricultural information effectively and efficiently. 

In this regard, of course, there may be a need to repackage agricultural information produced by agricultural researchers and policy makers in two ways. First, we need to translate from foreign language into local language to make it suitable for farmers. Second, we need to repackage the scientific jargons into a simple language that any layperson could understand. On top of these, we need to use both conventional ICTs (like radio and television) and modern ICTs (like Internet and mobile phone) to share agricultural knowledge and information to the rural community.

· ICTs pave the way for rural community to enter into knowledge society

Today information literacy is one of the survival skills of the 21st century knowledge era. However, it is only when we make available information infrastructure; when we make agricultural information available and accessible to rural people; when we make rural people information literate; when we craft eRural ICTs policy and e-rural development strategies that we finally and ultimately able to include the rural people into the knowledge society of the 21st century e-societies. It is here that ICTs come on board as enabler and catalyst to pave the way and bring about transformation in the agricultural and rural development efforts of developing countries.
· ICT is means to an end, not an end in itself
Indeed, ICT is means to an end, however some people are thinking as if ICT in itself is an end. So, the perception that we have in this issue matter a lot in devising appropriate ICT policy and e-strategies, whether for our knowledge institution in particular or for the nation in general.

· ICTs as a game changer
Currently ICTs has been considered as a game changer in today’s knowledge-based economy. ICTs are meant to be applied in the information lifecycle, namely, collecting, storing, processing, transferring/sharing, and preserving agricultural information and knowledge. Investment in ICTs directly related to the productivity of different sectors, so does in the agricultural sector. 

For instance, the World Bank (2009) asserted that Return on Investment of ICTs is advantageous enough. A 10% increase in high-speed internet connections, will increase the economic growth by 1.3%. Similarly, the same report revealed that connectivity (Internet or mobile phones) is increasingly bringing market information, financial services, and health services to remote areas, and is helping to change people's lives in unprecedented ways.

· ICTs are no longer luxuries

ICTs are no longer luxuries; rather they are must in this knowledge era. Unless and otherwise we use ICTs and its applications effectively and efficiently, there may be to further widen the digital divine. So using ICTs is a must especially for the betterment of the rural poor. 

Information poverty is the root cause for all other types of poverty. Usually, lack of access to information has never (little) expressed as a cause for further marginalization, even if it is not right today.

Currently, a number of studies clearly indicate that lack of access to accurate, reliable, timely, and complete information exposes individuals and communities to vulnerabilities and to poverty. So, the issue is not ‘whether’ access to information is relevant or not, rather it is about ‘how’ rural people maximally utilize and create impact from ICTs application in agriculture, like mobile applications. 

Today, of course, access to information and knowledge is considered more important than access to capital or labor 

	Which is really a priority – ICTs or Access to Water?
Some people may ask, particularly in the situation of developing countries, why invest in digital technologies rather than, say, a tube well to allow access to water? The standard response is "we need to invest in both", arguing that development requires water and information and/or that ICTs can improve the planning and management of tube well projects. A more assertive response might give a macro-level answer. Economic, social and political life in the 21st century will be increasingly digital, and those without ICTs will be increasingly excluded. And, it might give a micro-level answer. Ask poor communities or look at how they spend what little money they have – not always, but sometimes, they prioritize the ICT option (Heeks, 2009:2).


Let me tell you one amazing fact! For your surprise, globally, according to the U.N., there are more people across the globe that have better access to mobile phone than toilet and clean water.
9. ICT and future extension services 

It is good to raise here the old cliché’ “The future isn’t what it used to be”, since the future of extension is not only inclined to conventional methods, rather it must embrace ICTs applications in agriculture and rural development in sustainable manner.

As information and ICTs are at the heart of the rural development, so does it for the future of extension. Moreover, the future extension deserves to be ICT-based extension services which benefit a lot in a fast and equitable way. For instance, through affordable ICTs like mobile applications (mobile text and/or mobile video), we can share agricultural information and knowledge to a huge number of farmers at a time and affordable cost.

	ICTs and changing interactions of farmers and development agents, and beyond
ICTs are changing the way farmers and development agents are living almost in all aspects (personal, social, and farming activities). It is also changing the way that agricultural extension is being exercised. For example, currently, farmers can get all types of agricultural information from the development agents by using their mobile phones irrespective of the whereabouts of the development agents. So, unlike previous years, distance between farmers and development agents is no more considered as variable. Surely, ICTs will shape the future relationships between them and other types of interaction that they have with other stakeholders and actors in the agricultural research and extension systems. Ultimately, ICTs will bridge the gaps that we had in our conventional extension services in the past. 


10. Trends in Information and Communication Technologies 

· The trend in ICTs shows movement from Computing to Communication: simply, computing is not enough rather we need to communicate and share information with different smallholder farmers, commercial farmers, rural youth and women, and policy makers – both vertically and horizontally.

· ICTs in agriculture are becoming diversified in forms and functions.

· The size and price of computers is being decreased from time to time, while its use, features and affordability is increasing. 

· Unlike previous decades, rural information infrastructure, like telecommunications infrastructure is reaching African rural communities.

· Globally, mobile-broadband penetration will reach 32% by end 2014 – almost double the penetration rate just three years earlier (2011) and four times as high as five years earlier (2009).

· Africa leads in mobile broadband growth and seems to continue. Mobile broadband penetration in Africa reaches close to 20% in 2014, up from 2% in 2010
· In developed countries, mobile-broadband penetration will reach 84%, a level four times as high as in developing countries (21%).

· By end 2014, the number of mobile-broadband subscriptions will reach 2.3 billion globally, almost 5 times as many as just six years earlier (in 2008).
	Learning activity: ICTs trends in agriculture

Dear Students,

This is group assignment that will be presented in the class.

Please identify some more trends that you are observing as ICTs trends and discuss it in the class.


11. Key messages

· e-agriculture is relatively a new concept and ICTs applications that first focus in agriculture and gradually will span to cover the rural development on the whole. 

· Agricultural information providers are also users of agricultural information and knowledge, they can play multiple roles.

· ICT is the result of convergence of Information Technologies (IT) and Communication (telecommunications), and networks.

· Using ICTs is no longer a luxury; it is a must to change our lives.

· ICT is a means to an end; it is not an end in itself.

· ICT is not the solution, but it is a solution. In other word, it is not panacea for all problems and challenges that we have in the agriculture and rural development.

· The trend in ICTs in agriculture shows movement from Computing to Communication.

· The future of extension purely depends on ICTs.
· Today, access to information is more important than access to land and capital. Knowledge is being considered as a fourth national resources, besides land, labor and capital

12. Learning activities
	Learning activity: Assignment on agricultural information products and services

· In your organization and/or situation, which agricultural information products and/or services are relevant for:
· Farmers, pastoralists
· Development agents
· Agricultural information professionals
· Agricultural researchers and Agricultural investors
· Policy makers
· Rural youth & women, etc
· Which agricultural information products and services are commonly used among different agricultural information users? Why?
Dear student, please prepare your answer in a separate sheet with in w week.
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Data: It is raining. 

Information: The temperature dropped 15 degrees and then it started raining. 

Knowledge: If the humidity is very high and the temperature drops substantially,

                 the atmospheres is often unlikely to be able to hold the moisture so it rains. 

Wisdom: An understanding of all the interactions between raining, evaporation, 

              air currents, temperature gradients, changes, and raining. 










