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ABSTRACT
This study was designed to determine the contribution of Climate Smart Agriculture (CSA) practices to household food availability in Yumbe District. Due to pressure on land posed by the desire for extended agricultural activities as refugees search of settlement, the government and NGOs accelerated promotion of climate smart agriculture practices in 2018. However, the impact of these CSA practices on household food availability has not been studied and documented. The study was conducted in Bidibidi settlement and Yumbe district host communities and targeted 375 farming households. Data on CSA practices commonly practiced, Food Consumption Scores (FCS) and frequencies of CSA practices application were collected. Descriptive statistics were used for household characteristics while binary logistic regression was used to estimate the relationship between CSA practices and household food availability. The study results indicated that agro-forestry (P=0.096), irrigation (P=0.048) were found to significantly contribute to household food availability while kitchen gardening (P=0.067) significantly negatively influenced availability of food at the household level. Efforts to ensure that farmers attain agroforestry inputs as well as attain water and equipment for irrigation are therefore recommended to match these findings.
[bookmark: _Toc88428095][bookmark: _Toc142538572]Key Words: Climate Smart Agriculture, Household Food Availability, Food Consumption Score
INTRODUCTION
Climate Smart Agriculture (CSA) is a farming approach that sustainably increases productivity, resilience (adaptation) or reduces and removes greenhouse gases (mitigation) (FAO, 2013). CSA has three pillars of productivity, adaptation and mitigation.  The CSA practices contribute directly towards attainment of Sustainable Development Goals (SDGs) and enhance the achievement of national food security and development goals (FAO, 2015). The specific SDGs to which CSA contributes include SDG 1) no poverty, SDG 2) zero hunger, and SDG 13) climate action (FAO, 2015). Given that climate action, poverty and hunger are global concerns, solutions need to be developed at local, national, regional, and global scale for these challenges to be addressed. 
According to the FAO (2016) report on the State of Food and Agriculture, without action, agriculture would continue to be a major contributor to global greenhouse gas emissions. By adopting climate-smart practices and increasing the capacity of soils and forests to sequester carbon, emissions could be reduced by 10-15% (Buis, 2019) whilst stepping up food production to feed the world’s growing population (Tian et al., 2016a). The 2016, FAO report further alluded that adoption of climate-smart practices, such as the use of nitrogen-efficient and heat-tolerant crop varieties, zero-tillage and integrated soil fertility management would boost productivity and farmers’ incomes. Widespread uptake and application of nitrogen-efficient farming methods alone would see the number of people at risk of undernourishment reduce by over 100 million by 2030 (FAO, 2016).
The state of food security in Uganda is largely stable with about 89% of the population reported as being food secure (Lokuruka, 2020). At a national level, the country produces enough food for its entire population (Lokuruka,2020). However, the challenge remains the geographical unavailability of this food given that in some regions such as Karamoja, production remains low given the inefficient national distribution network. The low production in Karamoja is mainly due to poor climatic conditions of intermittent rainfall patterns and long drought as well as long history of transhumance. This region was reported to receive and between 250mm-350 mm of rainfall in the last 10 years compared to 350mm-400mm in central Uganda and Northern Uganda, 400mm-450mm in Eastern Uganda, for the March, April and May (MAM) annual forecasts (Oratungye et al., 2016). In the refuge settlements, low food production may be partly attributable to climate but also the insufficient land accessed by the refugees. The none uniform availability of food due forementioned factors has kept malnutrition cases manifest especially in children among Karamoja and refugee communities (Lokuruka, 2020). Additionally, food unavailability in Karamoja and the refugee settlements is exacerbated by food unaffordability which further makes access challenging.
As is the case in other sub-Saharan countries, food insecurity in driven by some of these factors including climate change, deforestation, gender inequalities, trade barriers, high fertility rates and large family sizes (Ehui, 2002; Zizipho, 2022).The increasing population often forces communities to cut down more forests to expand agricultural land (Palo, 2023). While this in the short run seems to increase production, it instead has long term effects on general climate and rainfall patterns and leads to soil degradation as erosion for instance, lowers soil fertility and negatively affects crop yield. Relatedly, the influx of refugees in Uganda especially from South Sudan has been recorded as a threat to the country’s forest cover as refugee settlements expand and led to increased food unavailability in those regions since the available food is shared amongst an instantaneously increased population. 
While the removal of food trade barriers in the East African region shows the potential to  increase food availability as food would more easily move across countries with surplus production to locations with scarcity, high fertility rates and large family sizes continue to be a threat to food availability. This has a relation to high dependency ratios where a largely young household depends on a few adults involved in food production and income generation. Land size available is specifically a factor influencing food availability in refugee settlements. The current standard land size available to a refugee household in Uganda is 30M x 30M (Lwanga et al., 2015; Lokuruka, 2020). Food production on such a land size may often be insufficient to meet food needs hence extended pressure on other natural resources such as swamps and forests which further lead to climate change.
Climate change stands as one of the main obstacles to achieving universal food security, and if not managed, climate change will severely exacerbate global malnutrition and food insecurity (Haque et al., 2017). Such human induced climate change will possibly raise average temperatures in Uganda by 1.5 ºC in the next two decades and possibly by 4.3 ºC by the 2080 alongside more frequent or severe of extreme climate events, such as heat waves, droughts, floods and storms (DFID Uganda, 2008).With this threat at hand, and in an effort to achieve SDGs, African countries agreed on a joint program to promote CSA oriented projects for the environment to continue producing resources, including food sustainability for generations to come (Williams et al., 2015). CSA practices stand to provide alternative solutions to sustainable food production where limited land sizes and population pressure prevail. However, achieving “climate smart” agriculture in ways which align with other SDGs presents a complex challenge and concrete actions need to be taken for Africa to reap the potential benefits of CSA (Newell et al., 2019). Such actions would enhance the evidence base to underpin strategic choices, promote and facilitate wider adoption by farmers of appropriate technologies (Williams et al., 2015). The same actions develop institutional arrangements to support, apply and scale-out CSA from the farm level to the agricultural landscape level, manage tradeoffs in perspectives of farmers and policymakers and strengthen technical, analytical and implementation capacities. In addition, ensuring that policy frameworks and public investments were supportive of CSA and, develop and implement effective risk-sharing schemes (Williams et al., 2015). It is worth noting however, that CSA is not a “one-size fits all” as it is context specific and requires clear assessment of specific needs of a particular geographic location (Chandra et al., 2018).
Efforts for environmental conservation alongside sustainable food production amidst a growing population are yet to yield results for Africa. According to the state of the world’s forests report by FAO (2020), much as global forest cover has stagnated around 30% to 31% for the last 10 years (2010-2020), more than half of these forests are in five countries of Brazil, Canada, China, Russian Federation and United States of America and not Africa. In Africa, the same period has instead seen forest cover reduce. In Uganda particularly, within the same period (2010-2020), tree cover reduced from 15.6% to 11.7% (FAO, 2020). This could be attributed to a number of events in the country such as Uganda being the top refugee-hosting country in the world, with a protracted refugee situation and on-going influxes of refugees from neighboring countries. The country hosted 1,500,000 refugees as of October 2021. These were from South Sudan and Democratic Republic of Congo, Burundi and Somalia (UNHCR, 2021a). About 95% of these refugees live in settlements located in the West Nile and South-west regions of the country (UNHCR, 2021a).
At the peak of the refugee influx in Bidibidi settlement, Yumbe district, numerous NGOs aided both the refugee and the host community population. However, with a decline in funding, several NGOs retracted their presence in the region. The NGO number fell from over 25 to 11 active NGOs supporting livelihoods,  agriculture and food security in Bidibidi settlement (UNHCR, 2021b) and Uganda at large. The departure of NGOs therefore led to an increase in the economic and food security vulnerabilities. It is for instance reported that, WFP reduced the monthly food ration for refugees across Uganda to 60% (UNHCR, 2021a). In a quest for food, firewood and income through their environment, refugees in Ugandan refugee settlements resorted to deforestation and over and continuous cultivation of the same plots of land which led to environmental degradation and threatened climate change (Amanda & Thereza, 2019; Frank, 2019). The effect of these negative refugee coping mechanisms on food availability need extensive further study to determine, establish and promote corrective mechanisms. 
Food availability is often determined using a food balance sheet. The food balance sheet tool utilizes data for household food production, household food stocks, traded food as well as the population to determine food availability in a given community (PSA, 2020). Specific to refugee settlements, in addition to food aid, food availability is dependent on access to land, how much food is produced from crop and livestock production, household income as well as household expenditure or debt (FSNA,2016). For this reason, climate smart practices that sustainably utilize the land to ensure food production for the current and next generations would be of significant importance to refugee communities. Agriculture is the major source of livelihoods for Bidibidi settlement refugees just like majority of Ugandan smallholders who depend on agriculture for a livelihood (Mwesigye, 2006). 
The link between refugee influxes, environmental degradation, climate change and food security - food availability in particular, is therefore worth studying. There is also a need for capacity building in adaptation and resilience to climate change for sustainable livelihoods and food security. This is because the ability to cope with the impacts of weather shocks and natural disasters brought by the effects of climate change depends largely on the household resilience, or household capacity to absorb the impact of, and recover from, a shock (Rainforest Alliance, 2016). Increased capacity through practicing CSA for instance is reported as a way for such household resilience  (Mwesigye, 2006;  Rainforest Alliance, 2016). 
[bookmark: _Toc142538585]Yumbe district in Uganda faced a South Sudanese refugee influx in 2016 that increased demand for both settlement and food from agriculture (UNHCR, 2016). This exacerbated environmental degradation and proceeding effects on climate change. To mitigate this challenge, humanitarian organizations and government extension teams trained refugees and host communities on sustainability and CSA. The main CSA practices promoted in the district include promotion of climate adapted crop varieties, irrigation technologies, relay/kitchen gardening, intercropping, soil and water conservation practices, and agro forestry (Eriksen et al., 2019). Despite the importance of these practices, there are limited studies that had investigated the practices in the Ugandan context to determine how they affected farm household food availability in these settlements. Additionally, no study had been conducted in Yumbe or any other refugee-hosting districts to analyze the effect of the existing CSA practices on reversing the negative repercussions of refugee influx on the environment, food production and availability. This study therefore examines the effects of CSA practices on household food availability in Yumbe district by determining the relationship between CSA practices and household food availability.
[bookmark: _Toc142538592]MATERIALS AND METHODS
Study area 
The study was done in Bidibidi refugee settlement (zone1) and the surrounding communities of Romogi sub county in Yumbe District, which are located in West Nile region of Uganda. Zone1 of Bidibidi settlement was chosen because it was the first zone to receive South Sudanese refugees in 2016 (Dawa,2018). This caused tremendous negative impact on the region by refugee population in a quest for space for shelter and later clearing forests for firewood and farming.  Yumbe district borders Southern Sudan in the North, Moyo district in the East, Obongi district and Adjuman districts in the South, and Terego, Maracha and Koboko districts in the West. The district has a population of 669,300 people according to (UBOS, 2020) population projections. Of those, 241290 are refugees in Bidibidi refugee settlement as per office of the prime minister records of same year 2020. The Bidibidi settlement is located at N 3 341.8114, E 31 26 47.688. It is about 15km East of Yumbe town. According to UNHCR (2019), the district covers a land area of 61.012 square kilometers of which 41 square kilometers are arable land while the remaining portion of household settlement.
The topography of the study area is 850 meters above sea level. The area as well as the entire district is largely flat. Soils are loamy with gravels spotted in isolated parts of the study area of Bidibidi. The area experiences tropical climate with bimodal rainfall. The first wet season is from March to May with an interlude of a sunny season in June prior to the wettest season that is August to November (Saka. et al, 2005). The long dry season begins late November until mid or sometimes at the end of March during which minimal rainfall of 60 mm/month is received. The area receives an average total rainfall of 1,250 mm. Mean monthly evaporation ranges from 130mm-180mm (Yumbe DDP, 2015). 

Research design
A cross-sectional household survey method was used for this study. Surveys allowed for the collection of large amounts of data from a sizable population in a highly economical way. According to Fivevidya (2019), survey method was best suited for    descriptive research as it studies the opinion, behaviors, attributes and feelings of an individual or a group of people. Household surveys allowed for collection of quantitative data which could be analyzed qualitatively using descriptive and inferential statistics. To get an accurate profile of households, events and situations, a descriptive survey research was employed.
Sample selection
[bookmark: _Toc388101347][bookmark: _Toc330758578]Romogi Sub county had a total of 7,460 households at the time of the study from which a sample size of 375 respondents was drawn using the table for determining sample size for a finite population by Krijcie & Morgan (1970). Sample size was determined using Krejcie & Morgan (1970) formula that is,
 S = X2NP(1-P)/ d2(N-1) + X2P(1-P) where; S = required sample size X2 = the table value of chi-square for one degree of freedom at the desired confidence level N = the population size P = the population proportion (assumed to be 0.50 since this would provide the maximum sample size) d = the degree of accuracy expressed as a proportion (0.05). Reading directly from Table for Determining Sample Size for a Finite Population by Krejcie and Morgan (1970) the study utilized a sample of 375 respondents drawn from 7,460 households in Bibibidi settlement, zone1 in Romogi sub county, Yumbe district. 
Data collection
The study utilized both primary and secondary data. Primary data was collected using face-to-face interviews conducted by well-trained enumerators. Secondary data was collected by reviewing other scholarly papers and government publications. 
To ascertain data on demographic and social economic characteristics, respondents were asked to respond to basic questions regarding their demographic and socio-economic characteristics. Questions included the respondents’ sex, age, household size, number of children, and number of children below 18 and if any of the children is disabled. Other questions were inquiring about the education levels, sources of income, involvement in agriculture, access to land, size of land, land ownership. The age of the respondents was captured by asking the respondents the age brackets in which they fell. The brackets included 18-35, 36-60, and above 60 years. 
Food Consumption Scores (FCS) were used as proxy for food availability. Respondents were asked to state how many times they consumed each of the food categories in the previous one week and the number was recorded. The enumerator then multiplied this number by the assigned weight per food category to get the total per food category. To ascertain the FCS for the respondent, the enumerator summed up totals for each of the respondents.
Data analysis
[bookmark: _Toc266079557][bookmark: _Toc328388998][bookmark: _Toc266079559][bookmark: _Toc388101354][bookmark: _Toc330758585]The collected data was entered and analyzed using SPSS software and presented in frequency tables, graphs and charts for descriptive statistics. To determine effect of practicing different CSA practices on household food availability, binary logistic regression model was used. Food Consumption Score (FCS) was used as a proxy indicator of household food availability. A dummy code of 1 was assigned to acceptable FCS total score of  35.5 and above while 0 was assigned for not acceptable FCS total score of less than 35.5 (WFP, 2008). For each household, the FCS was computed by multiplying each food group frequency by each food group weight and then summing these scores to get household total FCS score that was used to know whether the household has acceptable FCS or not acceptable FCS  for the dummy code 1/0 respectively to be assigned. The frequencies of applying different CSA practices were used as explanatory variables in the binary logistic regression. It was anticipated that the longer the household practiced a CSA technology, the more the practice impacted the food availability in the household.
The binary logistic model
The logit (P) is the natural log of this odds ratio,
Logit (P) = ln[P/(1-P)] = ln(odds). 
ln [P/(1-P)] = a + b Xi 
Where,
“ln” is the natural logarithm, logexp, where e=2.71828 
“P” is the probability that Y for cases equals 1, p (Y=1) 
“1-p” is the probability that Y for cases equals 0, 1 – p(Y=1) 
“P/(1-P)” is the odds ratio.
ln[P/1-P] is the log odds, or “logit”
P/(1-P) =ea+bX. 
[image: ]ea+bX/1+ea+bX

For n=7 number of predictors, the Model can be written as below:
[image: ]ea+b1X1 +b2X2+…….+b7X7/1+ea+b1X1+b2X2+……..+b7X7
Where: b1-b7 are coefficients and X1 –X7 are the predictors. 
[bookmark: _Toc525680968][bookmark: _Toc142538606]The predictorsX1, X2,….., X7  are defined as follows: X1 is climate adapted crop varieties, X2  managing planting dates, X3 kitchen/backyard gardening, X4 intercropping,  X5 water and soil conservation practices, X6 agro-forestry, and  X7 irrigation.

[bookmark: _Toc142538609]RESULTS AND DISCUSSION
 Sex of refugees and host community household heads of Bidibidi settlement 
The study found that most  refugees and host community members of Bidibidi settlement were female (Table4.1). This may be attributed to a  high female population in Yumbe district (52.5%) as reported in Yumbe district development plan (2015). Additionally, UNHCR (2021)  report also indicated that of majority of refugees (52%) in  Bidibidi refugee settlement were women. Dawa, 2018 report on cross boarder movement by South Sudanese refugees explained the high number of women and children in the settlements compared to men that there are limited livelihoods opportunities for men in the refugee settlements since much of humanitarian livelihood opportunities tend to target women. Such livelihood opportunities include small retail businesses, baking, hair dressing, food vending, beauty salons, crafts work, collection and entrepreneurial skills training that target women at the expense of men (Diez, 2023).  Due to this lack of livelihoods opportunities, men end up crossing back to South Sudan during cropping seasons to grow food that they send to their households that remain in the settlements being cared for by their female counterparts while the children are getting a seemingly better education in the Ugandan refugee settlements. Dawa, 2018 found that this situation was the same for other settlements in Northern Uganda including Rhino camp refugee settlement, Imvepi refugee settlement and Adjuman refugee settlement all in Northern Uganda. Studies conducted in other refugee hosting countries also report refugee women comprising more than 50% of refugee population while the women, children and youth comprise over 80% of the refugee population, for example the case of Congolese refugees in Rwanda (Bilgili, et al., 2017).The higher number of women in the settlement is attributed to the fact that men stay outside their homes in search of casual labour employment from which they earn an income that is sent to their wives who in turn use it to cater for the family and the balance used to start up petty businesses with the refugee camps. The female refugees in Rwandan refugee camps reported to be more secure while in refugee camps compared to their male counterparts and the difference was significant (Bilgili, 2017)
Age of refugees and host community household heads of Bidibidi settlement 
In terms of age, the study found that most refugee and host community household heads were between the age of 36-60 comprising 49.6%, followed by youths of 18-35 (46.7%).  Only about 3.7% of the refugees or  people in host communities were above 60years comprising only 3.7%. This agrees with UNHCR(2021) refugee statistics report which puts Bidibidi refugee population of age 60+ at 3%. This same trend is seen in Kenyan refugee camps where persons above 60 years comprise 2.8% and majority refugees being those between the age of 18-59 years(Kenya-UNHCR, 2023). A low older population may be attributed to the fact that this age category is normally unable to flee conflicts since it normally involves walking long distances on food which make some to remain back on the conflict areas. Older people usually cannot walk long distances, have to guard family property (Ogwok, 2021). 

Table 4.1: Social demographic characteristics of refugee and host community households in Bidibidi refugee settlement-zone1, Romogi sub county, Yumbe district
	 
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Sex of household head

	Male
	164
	43.7
	43.7
	43.7

	Female
	211
	56.3
	56.3
	100

	Total
	375
	100
	100
	 

	Age of household head

	18-35
	175
	46.7
	46.7
	46.7

	36-60
	186
	49.6
	49.6
	96.3

	Above 60
	14
	3.7
	3.7
	100

	Total
	375
	100
	100
	 

	Access to Agriculture Land

	Yes
	364
	97.1
	97.1
	97.1

	No
	11
	2.9
	2.9
	100

	Total
	375
	100
	100
	 

	Land ownership 

	Yes
	139
	37.1
	37.1
	37.1

	No
	236
	62.9
	62.9
	100

	Total
	375
	100
	100
	 



Land access and ownership 
[bookmark: _Toc142538621][bookmark: _Toc142538613]Almost all households in refugee settlements and host communities  (97.1%) had access to land for agriculture (table 3). The host community household heads indicated accessed land through ownership owning this land while refugee household heads indicated that they  accessed the land through hire or that the land was freely given for temporary agriculture use by members in the community who had more land than they could utilize. This study found that only 37.1% of the households owned the land on which they carried out agriculture (table 4.1.4). The vast majority (62.9%) did not own the land and were depending on hired or land acquired through other means such as allocations of additional agricultural land by OPM which the OPM and district local government negotiates with native landlords. The high percentage (97.1%) that reported access to agricultural land may be attributable to the fact that the office of prime minister allocated minimum approximately 1/4Acre (30m x 30m) piece of land every refugee household land for settlement and agriculture on their arrival since 2016 (Pilling, 2017). The size however kept on reducing as more refugees keep on arriving and they had to be accommodated in the same settlement (Berke & Larsen, 2022). A similar situation is experienced in other refugee settlements in Uganda (Turyamureeba, 2017). On the contrary , Bernerd et al. (2022) reported that land under subsistence agriculture in Bidibidi kept increasing as more refugees came and they were allocated land. Further, contrary to the high percentage of the refugees and host community households accessing land, only 37.1% of the households owned the land on which they carried out agriculture. This is consistent with the fact that over 60% of study participants were refugees and refugees are not allowed by law to own land (Uganda constitution, 1995). The land that the refugees use for agriculture in this settlement is secured by office of the prime minster free of charge after negotiations with host community landlords through signing of memoranda of understanding. Whereas refugees in other countries such as Kenya and Tanzania are also allocated land, Turyamureeba (2017) reported that these countries are not as generous as Uganda where a refugee household gets as much as 100 x 100meters (1ha) for a family size of six members as is the case in Nakivale refugee settlement. Additionally, the land size provided in the neighboring countries such as kenya is much smaller; just enough to put their houses and can hardly support agricultural production. The Uganda refugee policy, self-reliance strategy of 1999 and Refugee act of 2006 give refugees freedom of choice of residence, and freedom to engage in economic activities including formal and informal employment which is contrary to Kenya’s refugee policy that puts strict restrictions on enjoyment of these rights (Betts et al., 2019).  This gives refugees in Uganda more access to land through personal negotiations with landowners to either use it free of charge, pay a user fee in form of cash or harvest upon harvesting produce from the same piece of land. Turyamureeba (2017), in his study in Nakivale settlement, Isingiro district, further reported that refugees reported that in countries such as Rwanda found it hard to be allowed land to let since refugees were discriminated based on ethnicity which is not the case for Ugandan host communities. The non-discriminatory nature and welcoming behavior of Ugandan host communities, the accommodative refugee policy in Uganda and the land availability of land in and around refugee settlements in Uganda explain why Ugandan refugees more access to both settlement and agriculture land have compared to neighboring countries.
Climate smart agriculture practices and household food availability
This section presents results of objective 3, that is, relationship between CSA practices and household food availability. Binary logit model was used to predict this relationship.
Table 4.4: Effect of different CSA practices on household food availability
	
	B
	Sig. (P)
	Exp(B)

	
	
	
	

	Climate adapted varieties
	0.024
	0.311
	1.025

	Kitchen/back yard gardening
	-0.061
	0.067*
	0.941

	Intercropping
	0.024
	0.386
	1.024

	Water & soil conservation practices
	0.008
	0.803
	1.008

	Agroforestry
	0.051
	0.096*
	1.052

	Irrigation
	0.047
	0.048**
	1.048

	Constant
	0.879
	0.001
	2.409


*Significant at 10%, ** at 5%, *** at 1% level
 
According to results in table 4.4, practicing agroforestry and irrigation technologies positively influenced household food availability at 10% and 5% significance levels respectively. Irrigation practices contributed most to household food availability for those households that were practicing this CSA intervention. On the other hand, the results indicate kitchen gardening negatively influence household food availability. Households that practice agroforestry 9.6% chances of having sufficient food in their households while those that practiced irrigation technologies had 4.8% more chances of having sufficient food in their households compared to their counter parts who were not diversifying their crop diversity by doing agroforestry and those who only depended on rainfall for them to grow food for their households. Households practicing kitchen gardening had 6.7% much less chances of having sufficient food in their households compared to households who did agriculture on a large scale

The study results that irrigation technologies and practicing agro forestry impact household food availability may be attributed to several reasons. Households that practice agro forestry are guaranteed fruits for the households for the better part of the year compared to households that do not practice agro forestry. Common fruit trees planted in most households were mangoes and paw paws, with paw paws most common in the refugee settlement according to observations during the research period.  The study findings agree with Wekesa et al.(2018) in Kenya. In their study of effects of climate smart agriculture practices on household food availability, in Kenya, they concluded that a farming household practicing crop management practice such as use of improved varieties, farm management practices such as planting trees on crop land; agro forestry and soil management practices would improve household food security. Branca, et al. (2011); Kalyebara & Bruchara (2008) equally agree with the study findings in that their findings confirmed that application of improved agronomic practices including use of agroforestry practices adapted to the changing climate gave higher yields on the farm. The high yields imply increased food availability. The agro forestry practices lead to reduced soil loss through erosion which guarantees soil nutrients, increased yield and food availability to the households applying these practices (Branca et al., 2011). 
Another CSA technology that came out strongly from this study findings was irrigation technologies. And this can be attributed to the fact that farmer households that produce food on irrigated lands were able to produce food all year round irrespective of the scale. This makes food available in these households during bumper and lean seasons as opposed to households that only depend on rainfed agriculture which might have food during main seasonal harvests and limited food during lean seasons.
Applying these CSA practices in combination with other good agronomic practices reduce carbon emissions hence reducing the greenhouse effect while guaranteeing increased farm productivity. This speaks into the mitigation and productivity pillars of climate smart agriculture (Branca et al., 2011).
Finally, the practice of kitchen gardening technologies was found to have negative effects on the household food availability in the study area. This can be attributed to the fact that much as kitchen gardens provide a constant supply of vegetable sources, these are always on small scale, and households that depend solely on these small-scale backyard gardens are prone to suffering food deficits. This is common in the refugee settlements including Bidibidi settlement where majority depend on food aid and small kitchen gardens.


[bookmark: _Toc142538624]CONCLUSIONS AND RECOMMENDATIONS
Despite several climate smart agriculture practices promoted by government and other actors, this study found that practicing irrigation and the practice of agroforestry were associated to high food consumption scores for refugees and host community members of Bidibidi settlement.  
The study also concluded that uptake if irrigation technologies and the practice of agro forestry were instrumental in households that were found to have high scores in food availability. This implies that irrigation technologies and the different components of agro forestry systems provided ready food, and of different varieties all year round, hence high performance by households that practiced these practices.
[bookmark: _Toc142538625]The general conclusion is that, to achieve food availability, promotion of irrigation technologies, and widespread uptake of agroforestry need to be embraced. These, however, come with farmer’s personal experience, access to CSA technologies and access to irrigation water.
Based on the study findings discussion and summary conclusions, the researcher recommends the following actions.
1. Efforts should be made to ensure that the climate smart agriculture technologies such as irrigation pumps and fruit tree saplings are availed to farmers by strengthening crop value chain linkages, government subsidies on these inputs.
2. Practicing agroforestry gave positive results in ensuring household food availability. Emphasis, therefore, should be made on research and development of agroforestry components suitable for smallholders like the case is in refugee settlements for its widespread adoption 
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