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Abstract
Tobacco production and curing is the single most important contributor to soil degradation and deforestation. To minimise the environmental effects of tobacco production,  the environmentally friendly, and energy-efficient rocket barns technology was developed. In spite of its energy saving and environmental benefits, the adoption of rocket barns remains low and understudied. This paper assessed farmers perception and factors affecting the  adoption of rocket barn technology. Data was collected using in a cross-sectional survey using structured questionnaires were from 242 Flue Cured Virginia (FCV) tobacco farmers in Uganda. Analysed was done using SPSS and STATA software. Results show that the adoption of rocket barn technology was low, at 12%, with farmers. Farmers perceived adopting the rocket barns technology to be risky and costly. Experience, training, distance to wood fuel, access to extension information, and benefits and risk perceptions were the major determinants of adoption of rocket barns technology. Promotion and adoption of rocket barns technology will require concerted sensitization and training of farmers on the environmental benefits of rocket barn technology. Emphasis such efforts should target the  relatively young and inexperienced FCV tobacco farmers.
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Introduction
Agricultural practices related to tobacco production and processing leads to deforestation and soil degradation (Jew, Dougill, & Sallu, 2017; Kutub & Falgunee, 2015; Lecours, Almeida, Abdallah, & Novotny, 2012; Munanga, Mugabe, Kufazvinei, & Svotwa, 2014). These environmental effects of tobacco production are more pronounced in developing countries, where tobacco production is predominantly in the hands of small-scale, resource poor farmers(Boahene, 1998; Lecours et al., 2012). Smallholder tobacco farmers in developing countries lack access to environmentally-friendly resources and relies on wood-fuelled inefficient barns that makes their practices more harmful to the environment(Jew et al., 2017; Lecours et al., 2012; Munanga, Mugabe, Kufazvinei, & Dimbi, 2017). For instance, it is  estimated that Sub-Saharan Africa(SSA) losses over 200 hectares of forests yearly due to tobacco curing alone (Munanga, 2014; Munanga et al., 2017). The aftermath of this deforestation is alarming, with consequences ranging from erosion, loss of biodiversity, loss of soil productivity, and species extinction, food insecurity and reduction in above ground carbon storage (Jew et al., 2017; Lecours et al., 2012). 

To reduce the environmental effects associated with tobacco production and curing, the rocket barns technology has been developed (Manyanhaire & Kurangwa, 2014; Mataruse, Nyakudya, Jimu, Musemwa, & Chimweta, 2017; Munanga et al., 2014, 2017). Besides being environmentally-friendly (Mataruse et al., 2017; Munanga et al., 2017), the rocket barns is designed to meet the curing needs of small-scale farmers who are wood fuel reliant as it enhances the energy-efficiency of wood fuel (Mataruse et al., 2017). Rocket barns is an energy-efficient alternative to traditional barns, which uses approximately 4 kilograms of wood fuel to cure  a kilogram of leaf tobacco leaves (Munanga, 2014; Munanga et al., 2017). This is  big jump in fuelwood use efficiency from the traditional barns which requires about 9 kilograms of wood fuel to cure a kilogram of leaf tobacco (Manyanhaire & Kurangwa, 2014; Mataruse et al., 2017). However, like most new agricultural technologies, the adoption of rocket barn technology has been slow and low amongst smallholder farmers(Mottaleb, 2018; Yigezu et al., 2018), a factor attributed to a number of factors that affects the technology adoption process (Joao, Luzardo, & Vanderson, 2015; Mottaleb, 2018; Yigezu et al., 2018). Previous studies have attributed the slow rate of new technology adoption to perceptions of risks and uncertainties regarding the new technology as well as performance expectations(Yigezu et al., 2018). Additionally, Yigezu et al., (2018) suggested the high initial investment cost of new technologies as a prohibitive factor to adoption of new agricultural technologies. As (Mwangi & Kariuki, 2015) suggested, determinants of agricultural technology adoption tend to vary with the technology under consideration. 

While a number of studies have looked at the adoption of environmentally-friendly technologies such as household cooking (Claudy, O’Driscoll, & Duffy, 2010; Luthra, Kumar, Garg, & Haleem, 2015; Ntanos, Kyriakopoulos, Chalikias, Arabatzis, & Skordoulis, 2018), the adoption of environmentally-friendly technologies in tobacco production remains understudied and less understood (Lecours et al., 2012). Yet, tobacco production remains a major contributor to environmental degradation. As such adoption of this environmentally-friendly such as rocket barns would make tobacco production and processing environmentally friendly by being fuelwood efficient (Lecours et al., 2012). This would can lead to environmentally sustainable and responsive tobacco farming. This paper assessed farmers perception and factors affecting the  adoption of the rocket barns technology amongst FCV smallholder farmers in Uganda. The adoption of the rocket barns technology amongst Flue Cured Virginia (FCV) tobacco farmers has remained low and less understood.
The subsequent sections of the paper are organized as follows: the next section details theoretical perspectives underpinning the study, followed by the materials and methods used in data collection, this is followed by a presentation of the major findings of the study and the subsequent discussions and conclusions emerging from the findings. 
Theoretical perspectives
In trying to understand the factors influencing the adoption of rocket barn technology, we applied two theoretical frameworks: Technology Acceptance Model (TAM) and Utility Maximization Theory (UMT). These two theories were chosen due to their ability to explain technological adoption from different perspectives; TAM in the perspective of farmers’ perceptions and UMT in the perspective of socio-economic factors. The UMT is an economic theory that suggests that an individual will choose to adopt a technology only if there is a perceived increased utility from its usage subject to a certain set of constraints such as the social, economic and institutional factors (Ghimire, Huang, & Shrestha, 2015; Mugonola, Deckers, Poesen, Isabirye, & Mathijs, 2013). Hence, a decision to start using a new technology is only reached if its perceived utility outweighs that of and existing technology. The perceived utility cannot be directly measured, instead, is assumed to be a direct function of the observed socio-economic and institutional variables (Jerop et al., 2018). The fact that the theory acknowledges that there are socio-economic and institutional constraints to adoption, makes it incredibly useful in studying adoption of rocket barns. 
TAM on the other side, has its origin in psychology (Adnan, Md Nordin, Rahman, & Noor, 2017), and posits that there are two key determinants of technology acceptance i.e. perceived usefulness and perceived ease of use. Consequently, technology acceptance is only possible if potential users perceive it to be useful and easy to use. Perceived usefulness refers to “the degree to which an individual believes that a particular technology would enhance his/her job performance.” (Polar, Babini, Velasco, & Fonseca, 2017). Whereas, perceived ease of use refers to “ the extent to which one believes that using a new technology is either free of effort, or requires less effort than the old one”  (Polar et al., 2017). Overall, it can be deduced that TAM is concerned with the perceptions that individuals hold about a new technology based on their felt needs and previous experiences. In this study therefore, we derived three perception constructs to mean the two key determinants in TAM i.e. perceived benefits to mean perceived usefulness and, perceived costs and risks to mean perceived ease of use. Applying these two theoretical perspectives can therefore facilitate a better understanding of the subject than could have been realized when a single theory was used (Joao et al., 2015). 
Materials and methods 
Study area
The study was conducted in northern Uganda in the districts of Omoro and Lamwo. The choice of these study areas was based on the fact that they are the districts where majority of FCV tobacco producers are in middle north. They are also the districts where rocket barn was introduced and farmers trained on its construction and usage. Omoro district is located between 02035’N 32022’E and has an estimated population of 160,732 people (Uganda Bureau of Statistics, 2016). On the other hand, Lamwo is located between 03031’N 32048’E and has an estimated population of 138,402 persons (Uganda Bureau of Statistics, 2016). The two districts are approximately 346 and 455 kms respectively from Kampala, the capital city of Uganda.
 Sampling design
Selection of study respondents followed a multi-stage sampling approach. From each study district, two sub-counties with the highest numbers of tobacco farmers were purposively selected (i.e. Lakwana and Koro in Omoro district; Palabek-kal and Palabek-gem in Lamwo district).  A complete list of FCV tobacco farmers was then obtained for each of the selected sub-counties from the district tobacco task forces and tobacco companies operating in the districts. Microsoft Excel command “Rand between” was used to randomize the actual respondents  (Sahu, 2013) for each sub-county from a list of  FCV farmers. Ultimately, 62 FCV farmers was selected per sub-county, giving overall sampled size of 248 participants for the study.
Data collection
Data was collected between February and March 2019 using a pretested structured questionnaire in face-to- face interviews. The questionnaire was structured into two major sections. The first section focused on the socio-economic and institutional profile of the respondents such as age, gender, family size, education level, farming experience, farm size, farm income, off-farm income, market distance and wood fuel distance. The institutional factors considered were access to credit, access to extension information, number of technical trainings attended and group membership. The second section focused on perceptions towards the use of rocket barns. Each of the three perceptions constructs was measured on a 5-point Likert scale (where 1= strongly disagree and 5= strongly agree). 
Data analysis
Data was entered and analysed using SPSS version 21.0 and STATA version 21.0.  Following Floro-IV, Labarta, Lopez-Lavalle, Martinez, & Ovalle (2018) and (Mugonola et al., 2013), descriptive statistics were used to analyse the socio-economic and institutional characteristics of the respondents. The variables were further disaggregated and contrasted between adopter and non- adopters of rocket barn using t-test and cross tabulations.  Binary logistic regression model was used to estimate the effect of socio-economic, institutional and perception factors on the adoption of rocket barn technology amongst FCV farmers. 
The model was specified as  
Where;
= probability that famer i becomes an adopter of rocket barn i.e. pr(Y=1/Xi),
  = the probability of a farmer not adopting i.e. pr(Y=0/Xi),
= parameter coefficients to be estimated. A coefficient indicates the impact of each predictor variable on the outcome variable,
 = independent variables (either numerical or categorical) presumed to influence adoption of rocket barn, and
µ= stochastic error term.
Results 
Characterisation of rocket barn adopters and non-adopters
[bookmark: _Toc14350415]The average age of FCV farmers in the was 35 years, with most having primary level of education. Majority (78%) of the farmers were males, with average household size 7 persons. Adoption of rocket barns was at about 12%, with all adopters being male farmers. t-tests and cross tabulations test analysis revealed significant differences between adopters and non-adopters in age (p<0.01), education level (p<0.05), farming experience (p<0.01), farm size (p<0.01), income (p<0.01), technical trainings (p<0.01), credit access (2=6.6735; p<0.01), and extension access (2=2.848; p<0.1). The adopters were mainly falling on the upper side of the continuum in all these variables. 
INSERT TABLE 1
Perceptions towards rocket barns technology
Exploratory factor analysis with principal component analysis(PCA) and Varimax rotation was conducted to analyse farmers perception towards rocket barns. Results of Kaiser-Meyer-Olkin test (KMO = 0.707) and Bartlett’s Sphericity test (2=667.135; P = 0.000) reflected the sampling adequacy and data suitability respectively (Table 2). The EFA extracted three factors with Eigen values >1, explaining 61% of the total variation in perception. Further reliability tests demonstrated consistency across the factors. Although  factor, had a low internal reliability, lower thresholds are reported, especially in exploratory studies (Gao, Krogstie, & Siau, 2011) (table 2). 
INSERT TABLE 2
Factor 1(perceived benefits) contained statements such as I believe that using a rocket barn would help to significantly reduce deforestation; factor 2(perceived costs) contained statements such as I think constructing a rocket barn requires more time than a traditional barn; and factor 3( perceived risk) had items like, the risks of fire outbreak could be high if I use a rocket barn than a traditional barn. To understand the overall perceptions of farmers, we calculated the pooled means for each of the three constructs and compared it against three, the midpoint of a 5-point Likert scale. The results showed that the farmers perceived the technology to offer low benefits (mean < 3); associated with high costs (mean >3) and high risks (mean >3).
[bookmark: _GoBack]INSERT TABLE 2
Factors affecting adoption of rocket barn technology
Prior to performing a logistic regression analysis, Exploratory Data Analysis (EDA) was conducted to cross check for multicollinearity and outliers. Variables that were strongly correlated (r>0.5) were dropped or used to generate new variables. For instance, farm income was dropped due to its high correlation with farm size. However, a new variable, relative experience was generated by dividing farming experience in years by the age of the farmer in years.  The statistical value of Wald’s chi-square, probability of chi-square and Pseudo R-square indicated goodness of fit for the model. The goodness of fit results (2 =71.16; sig.=1.000) further indicated that the logistic model was not significantly different from the perfect model that would accurately categorize the respondents into distinct groups of adopters and non-adopters (table 3).
INSERT TABLE 3
The results indicated that the probability of rocket barns adoption was positively influenced by relative experience (p < 0.05), number of technical trainings (p < 0.01) and perceived benefits (p < 0.01); while, access to extension information (p < 0.01), distance to fuelwood sources (p < 0.05) and risks perception (p < 0.05) negatively affected rocket barns adoption(table 3).
Discussions
Perceptions of rocket barns  
Understanding of farmers’ perceptions towards a technology is considered an important step towards enhancing its adoption and use (Mwangi & Kariuki, 2015; Ntshangase, Muroyiwa, & Sibanda, 2018; Perrea, Grunert, & Krystallis, 2015)(Yigezu et al., 2018). We find that the adoption of rocket barn technology amongst FCV farmers was at 12%, which is still very low. The low adoption of the rocket barn technology was linked to the farmers’ perceptions of the technology as being costly and risky, while offering limited benefits. Farmers generally had a higher perception of the risks and cost, and a low perception of the benefits associated with rocket barn technology. The negative influence of risks perceptions on adoption of rocket barns also suggests the risk averseness of FCV farmers. Due to the risk averseness, any risk a farmer perceives to be associated with rocket barn technology will reduce the likelihood of adopting the technology, irrespective of their benefits over traditional barns. In fact, this finding provide support to the belief that farmers quite often link every new technology to some kind of risks and uncertainties  (Mottaleb, 2018). In this case, possible perceived risks for a FCV farmer could include fire outbreak, poor quality cures (fixed green) and loss of money (financial risks). As such, farmers attached a high value to those risks leading to low adoption. This observation is in line with the UMT which suggests that a farmer will adopt a technology if the perceived utility, in this case benefits from using rocket barn is higher than the benefits they receive from an existing technology(traditional barns) (Ghimire et al., 2015; Mugonola et al., 2013).

A plausible  explanation of the negative perceptions towards rocket barns could be the initial investments required to set up rocket barn as well as the cost of shifting from using the traditional barn to using the rocket barn(Yigezu et al., 2018). In spite of the potential environmental benefits of adopting rocket barn technology, the initial investments cost of  installation and operation costs may make it unaffordable by most smallholder tobacco farmers(Yigezu et al., 2018). Because FCV tobacco farmers already have their established traditional barns, shifting to the environmentally friendly rocket barn may be less desirable due to the additional investment costs that will have to be incurred in the process. Hence the option of continuing to use the energy-inefficient traditional barn to remain attractive to smallholder tobacco farmers(Munanga, 2014; Munanga et al., 2017). A similar study by (Mataruse et al., 2017) reported that perception of high initial investment costs by Zimbabwean tobacco farmers was a reason for the low adoption of the rocket barn technology.

The positive influence of perceived benefits on the likelihood of rocket barn technology adoption suggest that as farmers become more aware about the potential long-term environmental benefits of rocket barns, they will be more likely to embrace and hence adopt it. Consequently, awareness creation through training sensitisation and training can be used to change farmers perception. Through trainings, farmers develop positive perceptions of the environmental benefits that could accrue from rocket barn use. This observation find support in previous studies such as  Ntshangase et al. (2018), who observed that a positive perception of maize yield increase resulted into increased adoption of no-till conservation agriculture in South Africa. Additionally, insufficient trainings and hence technical knowledge on the operations and benefits could create more uncertainty about the technology, hence the observed risk aversion behaviour. This is supported by the observation that most farmers reported to have attended either no or just a single training on rocket barns use. Consequently, there is need to train and sensitize potential rocket barn users on the benefits of the technology if its adoption is to increase. 

Influence of socio-economic factors 
The key socio-economic factors that influenced the adoption of rocket barn included farming experience, trainings, distance to wood sources and access to extension information. The fact that experience in FCV tobacco farming positively influenced the probability of adopting rocket barn suggests that experienced, older farmers were more likely to adopt rocket barn technology than their young inexperienced counterparts. We also observed that the average age of the adopters was 47 years, while for non-adopters was 34 years. Just like any agribusiness undertaking, tobacco farming is a knowledge-based business, and most of that knowledge is gained through practice and experience. Older, experienced farmers therefore could be more aware of the environmental effects of tobacco production and more open to environmentally friendly technologies. Due to their environmental awareness, older and experienced farmers are more willing to bear the uncertainties and risks that come with a new technology than the young inexperienced farmers. This finding is consistent with the findings of Abebe and Sewnet, (2014); Ntshangase, Muroyiwa and Sibanda, (2018) who suggests positive relationships between experience and technology adoption. 

We also find that adoption of rocket barns technology was positively influenced by trainings. Trainings impart knowledge and skills, and offers opportunities to farmers to learn how best to use the new technology as well as the benefits associated with it. Consequently, trainings will shape farmers attitudes and perceptions towards a particular new technology. It should be noted that tobacco farming in Uganda is a generational activity, where knowledge and skill is traditionally passed from one generation to another. As such, changing from traditional technologies(in this case the inefficient traditional barns) will require concerted campaigns and technical trainings in the use and benefit of the new technology (rocket barns). Previous studies such as (Yigezu et al., 2018) suggest that awareness creation through training can enhance the agricultural technology adoption. 

Contrary to our expectations, access to extension information on tobacco production was negatively correlated to the likelihood of adopting rocket barns technology. This suggests that access to extension information does not necessarily lead to increased probability of adopting rocket barn technology. This results contradicts findings from previous studies such as (Ainembabazi et al., 2016; Asfaw & Neka, 2017; Jerop et al., 2018; Muriithi et al., 2016; Yigezu et al., 2018) who suggest that access to extension information positively influence technology adoption. However, this result can be explained based on the content of tobacco extension information. Traditional tobacco extension information tends to be more focused towards  agronomic practices. As such information on environmental conservation and associated technologies are barely covered. As can be observed in table 1, only 38% of farmers reported to have heard extension information regarding rocket barn construction and usage from extension agents. Furthermore, the farmers argued that tobacco extension workers put much emphasis on nursery bed management and field operations, while information regarding barn construction and its operations are “just” mentioned at the onset of curing. Thus, the time lapse between receipt of information and curing becomes too little to allow for rocket barn construction, hence the negative correlation between extension information and adoption of rocket barns. The negative influence of extension information access therefore suggests that there is a mismatch in content and timing of extension information delivered to farmers, especially, the environmental aspects. This observation further corroborates the need for provision of information on the environmental benefits of rocket barns over traditional barns. 

Distance to the wood fuel source had a negative significant effect on the adoption of rocket barns technology, implying that the likelihood of rocket barn adoption decreased with increase in the distance to wood fuel source. This result is contrary to our prior expectations that longer distances to woods sources could be an incentive to adopt more fuel-efficient rocket barn technology.  For instance, Debbi, Puzzolo, Nigel, Pope, and Rehfuess, (2014) found that households that moved far distances looking for wood fuel had a higher probability of adopting energy efficient fuel stoves. However, this finding can be explained by the fact that farmers who obtained wood fuel from distant places, either got them free or bought them cheaply. These far places could be non-tobacco growing areas with abundant trees or communal land where farmers obtained the wood fuel free of charge. Within the tobacco growing areas, most of the tree had been cut down either to clear the land for tobacco cultivation, traditional barn construction or curing. As such, wood fuel is scarce and costly. As such, farmers will find it more attractive to try out the more fuel-efficient rocket barn. In such circumstances, the opportunity cost of traveling long distances looking for wood is offset by the construction and shifting costs of adopting the rocket barns Legesse, Derese, and Tesfaye, (2015).
4. Conclusion and recommendations
This study assessed farmers perceptions towards the environmentally-friendly rocket barn technology as well as the factors that influence the adoption of the rocket barn technology amongst smallholder FCV tobacco farmers. Study find that the adoption of rocket barns technology was still low, standing at about 12%. Generally, FCV tobacco farmers had a negative perception of the rocket barn technology, with perception of risk as cost outweighing perceived benefits. Furthermore, we find that experience in tobacco production and training in the use and environmental benefits of rocket barns technology positively influenced the adoption of the technology. On the other hand, distance to wood fuel sources and access to extension information negatively influenced the adoption of rocket barn technology. 

We conclude that negative perception of the potential environmental benefits of the rocket barn technology is a key factor prohibiting the adoption of rocket barns technology. Being a new technology, the initial investments cost of installation and operationalising a rocket also constraint the potential adoption of the technology. As such effective promotion focusing on the environmental benefits of the rocket as well as training on it use would improve its adoption. The training and sensitisation will not only help to change the farmers mindset about the environmental benefits of the technology, but also equip them with the skills and the know-how to the technology. Additionally, there is need to incorporate rocket barn technology information into the mainstream extension service provision to tobacco farmers. Specific attention should be given to young inexperience farmers to explain the importance of the technology in saving wood fuel and ultimately, the environment. There is also a need for them to repackage the information they pass onto farmers during field visits in a manner that will stimulate adoption of rocket barns. 
A key constraint in minimising the negative environmental effects of FCV curing is the availability of communal land with “free” wood fuel. We observe that the existence of the communal land is a major factor FCV farmers are reluctant to adopt energy efficient technology like rocket barn. While this is perceived a free good, consistent cutting down of trees without replacement and management strategies will result into environmental degradation in the long run. Consequently, there is need to design strategies to sustainably manage these communal resources. Such strategies could include sensitisation on the use of energy-efficient technologies such as rocket barn. 
Much as the results of this study gives an indication of farmers perception and adoption factors for rocket barns technology, the study was restricted to northern Uganda. As such, generalization of the results to their situations should be done with caution. Future studies could extend the study to other FCV tobacco growing areas of Uganda.  Secondly, this study assessed the perception and adoption for rocket barns amongst smallholder FCV tobacco farmers, and could not assess the underlying factors for the farmers intention to adopt the rocket barn technology. Understanding the factors that influence farmers intention to adopt rocket barns technology could help in designing promotional strategies and extension information.  Future studies could therefore assess the factors affecting farmers intention to adopt rocket barn technology in tobacco curing. 
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 Table 1: Characteristics of rocket barn adopters and non-adopters(N=242)
	Variables
	Overall 
	Adopters (n=28)
	Non-adopters (n=214)
	t-value

	Continuous variable
	 Mean
	   Std.dev
	   Mean
	   Std.dev
	 Mean
	Std.dev
	

	Age
	35.26
	9.15
	46.93
	7.32
	33.74
	8.22
	8.08***

	Household size
	7.02
	3.04
	8.89
	3.07
	6.78
	2.95
	3.35***

	Active members
	3.48
	2.17
	4.71
	2.88
	3.32
	2.02
	2.49**

	Education level
	7.48
	2.71
	8.46
	2.67
	7.35
	2.69
	2.06**

	Farming Experience
	6.26
	6.67
	16.18
	8.39
	4.96
	5.17
	6.90***

	Farm size
	1.57
	0.79
	2.58
	1.28
	1.44
	0.59
	4.64***

	Farm income
	2.93E6
	2.71E6
	6.57E6
	4.56E6
	2.46E6
	1.92E6
	4.72***

	Market distance
	5.93
	5.12
	4.55
	3.94
	6.12
	5.24
	-1.52

	Off farm income
	1.50E5
	4.26E5
	3.98E5
	8.81E5
	1.18E5
	3.13E5
	1.67

	No. technical training
	0.38
	0.82
	1.79
	1.371
	0.19
	0.480
	6.11***

	Categorical variables 
	Total
	Adopters
	Non-adopters
	X2 Value

	Gender (1=male)
	78.1%
	100.0%
	75.2%
	8.88***

	Marital status 
	87.6%
	96.4%
	86.4%
	2.27

	Land ownership 
	97.5%
	100.0%
	97.2%
	0.81

	Extension access 
	97.5%
	92.9%
	98.1%
	2.85*

	Credit access 
	59.5%
	82.1%
	56.5%
	6.74***

	Group membership 
	54.1%
	64.3%
	52.8%
	1.32


Note: 1: ***, ** and * indicate significance at 1%, 5% and 10% levels respectively; 
          2: t-tests are used for differences in means of continuous variables; ᵡ2 tests for categorical variables

Table 2: Exploratory Factor Analysis of farmers’ perceptions
	Perception factors
	Factor loadings
	Eigen values
	Cronbach’s alpha
	Variance explained

	Factor 1 (Perceived benefits)
	
	2.698
	0.837
	26.891%

	I would spend less money on wood fuel transportation if I use rocket barn (PB5).
	0.858
	
	
	

	I anticipate that using a rocket barn would lower the cost of wood fuel purchase (PB4).
	0.857
	
	
	

	Using a rocket barn can help to significantly reduce deforestation (PB7).
	0.807
	
	
	

	I think using a rocket barn reduces curing time (PB6)
	0.748
	
	
	

	Factor 2 (Perceived costs)
	
	1.814
	0.752
	18.137%

	I think constructing a rocket barn requires more time than a traditional barn (PC3).
	0.842
	
	
	

	Constructing a rocket barn is more labour demanding than traditional barn (PC4).
	0.832
	
	
	

	Factor 3 (Perceived risks)
	
	1.599
	0.469
	15.985%

	It is more expensive to repair a rocket barn than a traditional barn (PC2).
	0.740
	
	
	

	It is more expensive to construct a rocket barn than a traditional barn (PC1).
	0.724
	
	
	

	The risk of fire outbreak could be high when I use a rocket barn (PR1).
	0.562
	
	
	

	I fear that there may be fast curing in a rocket barn leading to fixed green (PR3).
	0.410
	
	
	

	Total variance explained      =61.103%

	KMO = 0.707; Bartlett's Test of Sphericity: 2 = 667.135; df =45 (p=0.000)



Table 3: Mean statistics of perception constructs 
	Perception constructs
	Pooled mean (SD)

	Perceived benefits
	2.998 (0.896)

	Perceived costs
	4.041 (0.630)

	Perceived risks
	3.386 (0.576)



Table 4: Logistic regression results of factors affecting adoption of rocket barn(N=242)
	Explanatory variables
	Coefficients
	z- value
	Sig.
	Marginal effects

	Experience
	8.832 (3.840)
	2.30
	0.021**
	0.050 (0.036)

	Education
	-0.198 (0.137)
	-1.44
	0.149
	-0.001 (0.001)

	Household size
	0.062 (0.154)
	0.41
	0.685
	0.000 (0.001)

	Farm size
	0.586 (0.427)
	1.37
	0.170
	0.003 (0.003)

	Market distance
	-0.112 (0.124)
	-0.90
	0.366
	-0.001 (0.001)

	Extension visits
	-0.075 (0.165)
	-0.46
	0.649
	-0.000 (0.001)

	No. trainings
	1.892 (0.509)
	3.72
	0.000***
	0.011 (0.008)

	Wood distance
	-0.270 (0.114)
	-2.37
	0.018**
	-0.002 (0.001)

	Off-farm income
	0.451 (0.785)
	0.57
	0.566
	0.003 (0.006)

	Extension Information access
	-4.096 (1.488)
	-2.75
	0.006***
	-0.231 (0.227)

	Credit access
	0.887 (0.826)
	1.07
	0.283
	0.005 (0.005)

	Perceived Benefits 
	2.084 (0.637)
	3.27
	0.001***
	0.012 (0.008)

	Perceived Costs
	-0.485 (0.619)
	-0.78
	0.433
	-0.003 (0.005)

	Perceived Risks
	-1.225 (0.542)
	-2.26
	0.024**
	-0.007 (0.006)

	Constant 
	-1.972 (3.660)
	-0.54
	0.590
	


Note: Log likelihood = -29.303; Wald 2(14) = 46.82; Prob >2=   0.000; Pseudo R2 = 0.662; Goodness of fit test: Pearson 2 (227) = 71.16; Prob > 2 = 1.000; 
*** and ** indicate significant at 1% and 5% respectively. Figures in parentheses are robust standard errors.
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