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INTRODUCTION AND BACKGROUND 

• This presentation looks at how disruptive 

technologies can be used to assist small scale 

farmers in KwaZulu-Natal to adapt to climate 

change. These small-scale farmers face 

challenges of poverty and this challenge is 

aggravated by climate change. Using disruptive 

technologies to adapt to climate change has the 

potential to help small scale farmers in 

developing countries to contribute towards social 

and economic development in affected 

countries. 
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INTRODUCTION AND BACKGROUND (CONT…) 

• The focus of this study is small-scale farmers 
in KwaZulu-Natal. Globally, the majority of 
people live in rural areas and produce their 
own food for consumption through small-
scale farming. Small scale farmers have the 
potential to contribute towards employment, 
gross domestic product and export earnings. 
Support of farming in rural areas has the 
potential to stem the tide of rural to urban 
migration and brain drain to neighbouring 
countries and even abroad. 
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INTRODUCTION AND BACKGROUND (CONT…) 

• Despite their potential to contribute towards food 
security, employment and reverse rural-to-urban 
migration, small-scale farmers and rural communities 
face several challenges as a result of climate change. 
Small-scale farmers lack the capacity to improve crop 
production and create employment for youths, who are 
the most vulnerable in terms of unemployment. Small-
scale farmers also lack the capacity to increase their 
crop production and contribute towards food security 
in developing countries. They also lack the capacity to 
deal with the negative effects of climate change like 
floods, extreme heat, water shortage, new crop and 
animal diseases, and pandemics that affect both 
people and farming itself.  
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PROBLEM STATEMENT 

• The greatest threat to the continued existence of mankind is climate 
change. The increasing global awareness to deal with climate change has 
brought new impetus to identify new technologies that can be used to 
respond to the challenges posed by climate change. Climate change poses 
the greatest risk to developing countries because they lack suitable 
countermeasures against pandemics and natural disasters. There is 
abundant evidence to suggest that most famine, deaths, destruction and 
disruptions due to climate change have occurred in developing countries. 
Some of specific effects of climate change have been threats to food 
security, political instability, pandemics, and conflict over water sources. 
Food chains have been disrupted resulting in global hunger and starvation. 
Compared to developed countries, there is currently no evidence to suggest 
that small-scale farmers in rural areas, governments and other policy 
makers have clear strategies to deal with climate change adaptation in 
developing countries. Research on the contribution of disruptive 
technologies to small scale farming in developing countries is still in its 
infancy stage. This is particularly so for small scale farming in South Africa 
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CONTRIBUTION OF THE STUDY 

• The findings of this study may help policy makers to design and 
implement a climate adaptation framework that can be used by 
small scale farmers to respond to adverse effects of climate change. 

• The findings of the study may help scientists and academics to 
devise technologies capable of rapidly responding to affects of 
climate change in developing countries. 

• The findings of this study may help to spur the introduction of 
climate change adaptation (and matching technologies) within the 
education curriculum of developing countries. 

• The findings of the study may help policy makers in government to 
create policies that help to promote the sustainability of small scale 
farmers in developing countries through the implementation of 
technological tools and techniques that increases food security and 
create local employment, thus stemming rural-to-urban migration. 
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LITERATURE REVIEW 

• Rural areas are an untapped market in terms of employment creation through farming and 
increasing food security in the process. 

• Almost 50% of the world population lives in rural areas (about 3.4 billion or 45% of world 
population).  

• Most of these people depend on their small farms for income and sustenance 

• The majority of rural population (about 80%) are women, children and men living in 
extreme poverty. 

• These statistics imply that investing in rural small-scale farming has the potential to reduce 
hunger, poverty, migration and social unrest. 

• Furthermore, agriculture in developing countries has the potential to reduce poverty by up 
to 11 times more compared to investment in other economic sectors. 

• Small-scale farming does not require skilled labour and much capital and has the potential 
to generate employment and promote food consumption within the same rural 
environments. This helps to also promote peace and security.  

• Rural development is also part of the United Nations Strategic Development Goals (SDG2 
– ending hunger, achieving food security and promoting sustainable agriculture) 



UKZN INSPIRING GREATNESS 

LITERATURE REVIEW (CONT…) 

• Climate change is currently impacting the globe at a faster rate than before. 

Developing countries significantly lag behind in adapting to climate change compared 

to Western countries. 

• There is need for more robust technologies to deal with climate change in order to 

protect, not only the natural environment, but small-scale farming communities in 

developing countries. 

• Disruptive technologies have been used to deal with forces that emerge and impact 

on human life at short notice (for example in commerce, health, transportation, 

education). 

• New and more responsive technologies can evolve from: 

– Innovations around infectious diseases that affect animals and crops as a result 

of climate change and pandemics. 

– Flood safeguards such as seeds and crops that are more resilient to floods and 

droughts. 

– New weather forecasting technologies to provide early warnings – satellites, 

software, computing sensors, artificial intelligence 

– Insurance tools for farmers and governments in development countries to 

mitigate against climate change 

– New water purification and conservation technologies to safeguard against 

droughts and water contamination. 

– More efficiency irrigation systems using disruptive technologies (sensors, robots) 

– Tools and technologies to monitor global warming and capture accurate 

environmental data.  
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THEORETICAL FRAMEWORK 

• The Adaptation Framework 
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METHODOLOGY 

• The study will use a systematic literature review to gather 
data on how disruptive technologies have been adopted to 
contribute towards climate change adaptation in selected 
developing countries. A rigorous literature review will help to 
possibly identify specific disruptive technologies that can be 
adopted by small scale farmers in a KwaZulu-Natal to improve 
food security and contribute towards economic and social 
development at national level.    

• Scholarly articles from EBSCOHost, Emerald, Google Scholar 
, ERIC and Science Direct were used to search literature on 
climate change adaptation in small-scale farmers in 
developing countries. 

• The review covered articles during the period January 2015 to 
June 2022. three searches were made as follows: 
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RESULTS OF THE SEARCHES 
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SELECTION PROCESS AND QUALITY ISSUES 

• The PRISM statement was used to present the 

search results 

• Titles and abstracts were screened in order to check 

that the journals focused on a) disruptive 

technologies and climate change adaptation, b) 

small-scale farming in rural areas, c) situated 

between January 2015 and June 2022, and d) 

developing countries. 

• The screening resulted to the exclusion of 707 

journals. 

• With the final sample of 11 journals, Braun and 

Clarke’s (2006) method for thematic analysis was 

used to analyse the literature from the journals. 
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FINDINGS 

• The systematic literature review identified the following 
disruptive technologies that can be deployed to rural 
farming communities in developing countries: 

• Robots, agricultural drones, smart agriculture 
machines. 

• Temperature and moisture sensors, IoT-based sensor 
network. 

• Aerial imaging, GPS technology, RFID technology. 

• Automated irrigation, vertical farming 

• Artificial intelligence , machine learning, pervasive 
automation. 

• Weather forecasting, light and heat control, yield 
monitoring and estimation. 
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CURRENT IMPLEMENTATION CHALLENGES 

• Implementing and utilising the abovementioned technologies has 

potential challenges in a developing country setting for the following 

reasons: 

– Lack of technology awareness within rural farming communities. 

– Resistance to change, especially by small-scale farmers who are 

used to traditional systems.  

– There is no one size fit-all on use of disruptive technologies due 

to climatic/geographical  differences across the globe. 

– Lack of government buy-in (might not be a pressing priority). 

– Expensive to adapt and setup disruptive technologies in 

developing countries. 

– Lack of skilled manpower to manage these technologies. 

– Current educational setup does not holistically promote research 

and development in new technologies for farming.  

– Climate change is complex and dynamic. New technologies are 

required every time. 
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RECOMMENDATIONS 

• This Symposium might be an eye opener for a rethink on investment 
in disruptive technologies that might be suitable for small-scale 
farmers in developing countries. 

• One of the pillars of climate change adaptation is education and 
awareness. There is need for education and awareness on new 
technologies that are applicable to small-scale farmers. 

• The Climate Change Adaptation Framework can be used as a 
starting point for designing and implementing suitable disruptive 
technologies that can be tailor-made for small-scale farmers in 
developing countries. 

• A balance need to be struck between benefits and costs of these 
technologies considering scarcity of resources (financial, 
technological, human) in developing countries. 

• There is need for strategic partnerships to be established between 
governments in developing countries and technology firms in order 
to set up technologies that are appropriate and sustainable to small-
scale farmers in developing countries. 
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LIMITATIONS 

• The cross-sectional nature of this study has 

implications on quality of findings and 

generalisation to similar settings and context. 

• The methodology used, systematic literature 

review, has limitations of reliability and validity of 

the findings. 

• The model proposed might not be a perfect fit for 

countries in the developing world. 
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WRITER’S CONTACT DETAILS 

• If you have any questions, please contact 

me at: 

 

• Email: 221068848@stu.ukzn.ac.za 

• Mobile: +267 7178 2954 
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