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ABSTRACT 

This investigation applies a multinomial logit procedure to demonstrate decisions of fuel for cooking 

in Rwanda. The decisions considered are five fundamental cooking powers: wood, charcoal, gas, 

lamp oil and generator; Using the Integrated Household Living Condition Surveys from 2010 up to 

2017 (EICVs 2010-2017) data, the study identifies the driving forces that underpin and support the 

family unit's decision of energy for cooking and investigates the fundamental factors that decide 

decision of essential cooking fuel choices in Rwanda. The discoveries uncover that area of living 

arrangement, home possession, family unit size, type of marriage, household income level, and type 

of habitant play significant role in explaining the probability of cooking energy choices within 

households. Further the results show that cleaner energy is bound to be utilized in metropolitan 

families, where family unit with high income more often use LPG compare to others. The study also 

shows that main stream of family units in Rwanda depend on more on non-clean energy while 

cooking, and this is more pronounced in rural households. 
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CHAPTER ONE: GENERAL INTRODUCTION 

1. Introduction  

2. 1.1 Background 

For evolving nation states, issues identifying with cooking energy decisions and energy shifts are 

huge from a vital perspective. Endeavours at rousing and helping families to make replacements that 

will improve progressively effective in energy utilize and less adversative ecological, social, and 

wellbeing impacts are advanced in huge numbers of these nations  (Ouedraogo, 2006). Yet, the 

compelling plan of public procedure around there needs, as a first stage, examination and 

investigation of the perspectives that influence cooking energy decisions and utilization setups in 

country and metropolitan regions of such nations. In rustic districts, decisions are restrained by low 

earnings, yet in addition by the nonappearance of admittance to more attractive energizes and 

commercial centres for energy utilizing hardware and apparatuses (Lhendup, T., Lhundup, S. and 

Wangchuk, T., 2010). ). Frequently, the decision of fuel is resolved more by neighbourhood openness 

and exchange and opportunity costs associated with gathering the fuel (generally wood, fertilizer, 

and different biomass) as opposed to by family unit spending limitations, costs, and expenses. 

However, rather than provincial families, metropolitan ones frequently have a broad decision and 

more noteworthy attainable quality and openness to current lucrative energizes, electrical energy, 

and energy utilizing end-use instruments and machines, and subsequently, more prominent plausible 

for fuel trading  (Farsi, M., Massimo, F. and Shonali, p., 2005). Therefore, with developing populace 

and inner-city ization after some time has been joined by a tremendous stream in the interest for 

family energizes and power, fair like country family unit energy, metropolitan family unit energy is 

a critical issue for non-industrial nations in like manner, and for less fortunate agricultural nations, 

for example, Rwanda, explicitly  (Pandey, V.L. and Chaubal, A. , 2011).  

By the side of the core of natural predicament in furthermost agricultural nations, including Rwanda, 

issues worried to pick of family cooking fuel energy classifications have gotten more proper than 

any other time in recent memory from methodology perspective. Most nations have boarded on 

crusades pointed toward motivating family units to change their energy classes towards more energy 

capable utilize and less adversative natural, social and wellbeing related effects. Enlarged reliance 

on the delivered biomass for fuel use and money returns by families has maintainability challenges 
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with long-standing dangerous impacts on woodland assets (Pandey, V.L. and Chaubal, A. , 2011). It 

adds to deforestation, backwoods mortification, and land corruption which destabilize the very 

establishment of financial movement due to quickening soil disintegration important in low 

efficiency. Utilizing crop residues as wellspring of fuel, as an option of transforming it into 

excrement for soil fruitfulness updating, adds to land debasement and this outcomes into decreased 

horticultural efficiency. The utilization of biomass as cooking fuel has been associated with indoor 

air contamination prompting family unexpected issues (Ouedraogo, 2006). 

As per gauges by World Health Organization, about 1.5 million inconvenient away passing yearly 

are because of indoor air contamination related causes through the utilization of solid fuels 

(International Energy Agency, 2006).    

In Rwanda, family unit energy use is needed to experience the longings for cooking and water 

warming and for lighting and working electrical instruments and machines (Dubin, J.A., McFadden, 

D.L., , 2005). However, most of energy utilized in Rwandan families even today is for cooking. 

Subsequently, a comprehension of cooking energy utilization configurations is predominantly 

significant. 

Against this background this examination goes far to create comprehension of the angles influencing 

the family unit decisions on fuel decision which is fundamental for the plan of public procedure 

highlighting invigorate spotless, sterile and continued cooking and lighting fuel energy. The 

examination accentuations on cooking fills, which is expected to establish the preeminent portion of 

family energy prerequisites in Rwanda. 

There are restricted examinations on main impetuses to settle on decision of cooking energizes at 

disaggregated level Thus, this investigation attempts to analyse the determinants of family unit's 

decision of cooking fuel in Rwanda. Family energy utilization alludes to the amount of energy assets 

that are being spent by families on various apparatuses utilized by the families. The few energy assets 

include: biofuel and squander, Kerosene, power, gas, oil, diesel, and sun based (IEA, 2014). Energy 

establishes one of the main parts of human life. It is aware that is essential for the presence of present 

day life (Eakins, 2013).  

This is on the grounds that in each economy, all areas going from private, producing, agribusiness, 

transport just as administrations areas depend to a huge degree on different fuel sources to work. 
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Notwithstanding, in spite of that the significance of various end utilizes for energy shifts essentially 

from nation to nation in light of contrasts in climatic conditions, approaches, level of monetary turn 

of events and different variables (Bhattacharyya, 2011), ), it is commonly concurred that the family 

area is one of the main energy utilization areas(Sathaye, J. and S. Tyler , 2010). 

1.2 Statement of the problem  

The complete family units' utilization significantly relies upon the accessibility of fuel sources to 

make such utilization conceivable. Such fuel source can be LPG, power, lamp oil or potentially 

conventional biomass, for example, kindling, plants build-ups and creature manure. Nonetheless, it 

is contended that about more than over two billion individuals World over decided to rely 

significantly upon the conventional biomass fuel as their wellspring of energy for cooking, warming 

and lighting (Malinski, 2008). For example, Onoja (2012) contended that confirmations from China 

have indicated that there are impressive quantities of family units (in certain areas, larger part e.g 

Wolong district) that decided to utilize conventional biomass fuel regardless of their admittance to 

power. In any case, the utilization of fuel-wood is absolutely not earth friendly (Bruce, N., Perez-

Padilla, R. and Albalak, R. , 2014).  It has contrary effect on air and people groups' lives (Ouedraogo, 

2006). Aside from deforestation, desertification and soil disintegration, the utilization of fuel wood 

has a low warm effectiveness and the smoke is additionally unsafe to human wellbeing, particularly 

to ladies and youngsters who generally do the cooking at homes (NEPD, 2003). Besides, around 1.5 

million passing consistently from respiratory diseases can be ascribed to the climate, including the 

impacts of indoor and open air contamination (Malinski, 2008). households in Rwanda spend up to 

six hours per day for firewood collection and up to third of their income for their energy expenditures, 

national wide almost 82.59 percent of family units used wood as their principal source of food 

preparation energy (EICV5, NISR, 2016-2017), and most of them likely collect firewood for free, 

hence acquiring and preparing cooking fuel are time consuming tasks for most households as one of 

the determinants of cooking energy choice, in Rwanda we also need to observe the other determining 

factor influencing the family unit cooking fuel decision option despite of modern, clean and less time 

consuming energy accessibility. 
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Objectives 

1.3.1 Major objective 

To identify the determinant aspects that influence the family unit choice for food preparation fuel 

energy source in Rwanda 

1.3.2 The specific objectives 

 To determine existing relationship between energy consumption with other family unit 

consumption expenses welfare 

 To decide on aspects that will facilitate improvement cooking fuel energy use in 

Rwanda 

  To identify the trend in transition of cooking fuels in Rwanda at household level 

 To identify and analyse  the more used cooking fuels in Rwanda 

2.3 Scope of the study 

This investigation focus on establishing and analysing social and trade and industry factors 

determining family unit adoptions for cooking energy sources econometrically in Rwanda hence 

households  transition to different of the cooking energy fuels and this analysis will be carried out in 

STATA tool. 

2.4 Expected outcomes and significance of the study 

2.4.1 Expected outcomes 

 Family Income has colossal valuable result demonstrating that development in pay prompts growing 

the probability of picking LPG as a cooking fuel over fuel and light oil (Farsi, Mehdi, Massimo 

Filippini and Shonali Pachauri , 2007). As pay develops the nuclear family substitute more and 

cleaner fuel sources. This shows positive association among pay and choice of fuel.  

The impact of expansion in utilization of non-energy consumptions shows expanding the number 

family unit that relies upon kindling as principle wellspring of energy 

       The dimension of the family unit is an additional segment variable that decides the fuel decision of 

family unit. With the expansion in family size there is increment in the probability of consuming LPG 
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2.4.2 Significance of the study 

There is still high dependency on biomass which resulted to environmental degradation, has been 

related with energy consumption in Rwanda with successful mediation to current energy like LPG 

projected to consequences to economic change. 
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CHAPTER TWO: REVIEW OF LITERATURES   

Writing review comprise various examinations that are like this investigation which attempted to 

explore factors influencing fuel decision energy in family unit of agricultural nations. It does exclude 

the audit of studies that are directed in created nations in light of the fact that the energy utilization 

example of such nations is not quite the same as energy utilization example of family in non-

industrial nations (Reddy, 2013).  Studies in developing nation’s emphasis around the impact of 

segment attributes, pay and cost on fuel. Following passages present the concise review of past 

investigations concentrating in on family fuel decision and exchanging techniques and feature 

existing information fissure (Vitali, 2013).   

The investigation of (Farsi, Mehdi, Massimo Filippini and Shonali Pachauri , 2007) analyse cooking 

fuel utilization design in metropolitan families of India. It accepts that Primary fuel hotspots used in 

food preparation are kindling, lamp oil altogether with LPG as it were. The investigation picks 

cooking fuel on the grounds that a greater part of the energy utilized in family even today is for 

cooking  (Ezzati, M. and D.M. Kammen , 2010). here decision of energy fuel portion by essential 

fills for food preparation is needy parameter of the model and cost of the fuel, family unit month to 

month pay, family month to month consumption per individual, age of the family unit head, number 

of individual in family unit, head of family with single part, family unit with female head, family 

unit earnings from easy-going work, instruction of family unit head which are further sub separated 

into unskilled, grade college with college training, living arrangement in metropolitan zone (Reddy, 

A.K.N. and B.S. Reddy , 2014). 

The outcome of the examination displays that cost of the LPG and cost of lamp oil are huge and has 

undesirable effect so the expansion in the value outcomes move far after specific fuel towards other 

fuel. 

The examination by Zhang and Hassen (2014), who utilize the probit model for family fuel decision 

for cooking, shows that there is replacement impact on cost of Liquefied Natural Gas (LNG), coal 

and fire wood. At the point when the cost of LNG builds, the likelihood of picking coal for essential 

energy for cookery additionally increments.  
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The investigation of (Alem, Beyene, Kohlin, and Mekonnen, 2013) led in metropolitan Ethiopia 

shows comparative outcomes that fuel costs are significant determining factor for energy decision. 

With the expansion in earnings and the increment for cost of fire wood, family unit will in general 

move to clean fuel source (Reddy, B.S., 2015). Fire wood is expected as sub-par merchandise; lamp 

fuel and LPG should typical products. Thusly, as change in cost of kindling will in general move 

towards ordinary products  ( World EnergyOutlook,, 2006).  

In the study done by (Barnes, D. F., Krutilla, K., Hyde, W. F., 2005)displays that the fundamental 

driver for utilization of firewood as essential fuel source of meeting their fuel requisite is because of 

the way that different wellsprings of energy are encountering climb in cost. The Government gives 

electric energy endowment to metropolitan poor, and brings the month to month administration run 

after to urge helpless family unit to burn-through power (Davis,M., 2008).  

In the investigation of China by utilizing probit model pay is appeared to a huge part in deciding 

family unit decision of fuel for cooking in metropolitan China  (Heltberg, 2015). ). As the pay 

expands, family incline toward LNG as essential fuel for cooking however the likelihood of picking 

fuel wood and coal as essential fuel for cooking has diminished (Alam, M., J. Sathaye, and D. Barnes, 

2008). Likewise shows the positive connection among pay and energy utilization, an alternate 

methodology of expanding pay in energy utilization. There is positive connection among pay and 

family unit interest for marketable fuel (Chambwera, M., Folmer, H., , 2007.). 

Yet, unique case was found in the investigation by Ado et al (2016) at Buchi Metropolis. The 

discovering shows as pay builds, family units will in general receive current fuel however not 

consummately subbing conventional fuel with present day or temporary energizes. Nigeria 

confronted fuel stacking conduct as earnings increments as opposed to energy stepping stool theory  

(Heltberg, R., 2004). Essentially, in the investigation of family fuel decision in Ethiopia by utilizing 

multinomial logit examination shows that pay assumes a huge part for fuel decision. As income 

builds, the family unit increment the quantity of fuel type utilized by family unit (Reddy, B.S., 2015). 

Another study on Myanmar shows significant inner-city  areas are charged and as pay expands the 

utilization of current electric machines increments (Dubin, J.A., McFadden, D.L., , 2005). 

In Nigeria there is negative connection among income and utilization of biomass (Saad and Bugaje, 

2016). On the off chance that the income of family unit builds, the families attempt to substitute 

biomass fuel by present day energizes. Study led on the off chance that investigation of Dhulikhel of 



 

8 

 

Nepal by utilizing Pearson's coefficient outcomes displays there is promising connection among 

energy utilization with earnings (Barnes, D.F. and L. Qian , 2005). 

There is positive connection between family size and likelihood of picking LPG  (Farsi, M., Filippini, 

M., Pachauri, S., 2008). The expansion in size of family unit which may build the volume cooked 

and it requires more energy to prepare food is found in the investigation of rustic zone of Nigeria 

(Gangopadhyay, S., B. Ramaswami, and W. Wadhwa , 2003). (Ouedraogo, 2006) Suggests that, in 

metropolitan Burkina Faso, families with less individuals are twenty-6th times bound to receive LPG 

and more averse to utilize kindling for cooking. 

Apart from traditional cooking energy fuels, LPG and Electricity as modern cooking energy fuels 

are often taken as better fuels alternatives from healthiness welfares perceptions and efficiency. 

However in emerging nations the families’ choice to shift after traditional cooking biomass fuels to 

modern cooking energy cooking fuels was bounded by some constraints like the cultural, social and 

economic and environment obstructions (Koswari, R., & Zerriffi, H., 2011)  

The utilization of the energy source for the households from the total of other alternatives supply 

choices organised in direction of technological aspect whether for remote or inner-city areas was 

taken as discrete choice (Campbell, B.M., S.J. Vermeulen, J.J. Mangono and R. Mabugu, 2003). As 

the demand for or supply of more non-modern fuels raised, there will be the great transition from 

charcoal and firewood trough kerosene to up-to-date energy like LPG and electricity made by energy 

users where the transition concept made was name as energy ladder (van der Horst, G.H. and A. J. 

Hovorka , 2008) ; ( Leach,G., 1992)is not only determined by preference of energy , economic theory 

change and change in taste through microeconomics theories , energy carriers availability, 

technological change for energy sources (Campbell, B.M., S.J. Vermeulen, J.J. Mangono and R. 

Mabugu, 2003) and supply of energy options  shifting (Zulu, 2010) but also energy prices (van der 

Horst, G.H. and A. J. Hovorka , 2008). The sophistication of energy sources has effect on family 

health and environment. 

At the point when family units climb on the energy stepping stool, the Indoor and open air 

contamination that prompts wellbeing respiratory procured issues/illnesses is diminished or killed 

with move to more refined sources as come about because of woods assets use decreases as less of 

kindling and charcoal are required (Mishra, 2003). The modernity of fuel sources has been 
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considered as progress of family unit's or/and nation's government assistance and with other socio-

government assistance pointers that have been utilized to quantify the norm and personal satisfaction 

(Berenger, V. and A. Verdier-Chouchane, 2007). 

 The studies have attested the energy stepping stool as the essential model that impacts families' 

decisions as the change movement from customary cooking energy powers to cleaner current 

cooking energy fuels  (van der Kroon B, Brouwer R and van Beukering PJH, 2013). According to 

the energy ladder hypothesis by covering the ceteris paribus with an increase in income, families not 

merely consume more quantity of the similar cooking energy fuels but then again also switch to the 

cleaner modern cooking energy fuels type. It is presumed that clean modern cooking energy are 

economically normal goods while traditional biomass cooking energy are considered as inferior 

goods (Rahut, D. B., Behera, B., & Ali, A., 2014). 
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CHAPTER iTHREE: iMETHODOLOGY i i 

3.1 iConceptual iframework i 

A ifamily iunit's ifuel ienergy idecision ichoice ican ibe iclarified iby iinspecting iits ifuel ichoice iin ia 

icompelled iutility iimprovement istructure, iwhere iit iboosts ifuel iutility, isubject ito ia ibunch iof 

imonetary iand inoneconomic ilimitations. iThe ifamily's iinformation ion idifferent ipowers iimpacts iits 

ifuel idecision iand ifuel ireplacement ichoices. iThis ifuel iutilization ichoice iis iinfluenced iby ifinancial 

iand inoneconomic ifactors. iFinancial ivariables imay iincorporate imarket icost iof ifuel, ifamily ipay, iand 

ifamily iconsumptions iand inon-monetary ielements imay iincorporate ia ibunch iof ifamily iunit iqualities, 

ifor iexample, ifamily iunit isize, isex, itraining, ihouse ipossession, ikind iof iabiding, iarea iof ihabitation, 

ifamily iage, iseparation ito ifuel isource, iand iadmittance ito ielectric ienergy i (Wickramasinghe, 2011) 

 

 i i i i i i i i i i i i i i i i i i i i 

 i i i i i i i i i i i 

 i i i 

 i 

 

 

 

 

Figure i1: iFramework ifor ihousehold's ienergy iconsumption idecision iand iits iimplication 

 

The ifigure iabove ishows ihow ihousehold’s ifuel iconsumption idecision iis iinfluenced iby isocioeconomic 

ifactors, iwhere ihousehold imay idecide ito iuse itraditional icooking ifuel ienergy iwhich iare inon- icleaned 
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Other factors 
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iand ithey idamage ihealth iand iincrease ipollution iwithin ienvironment ialso ihousehold idecided ito iuse 

icleaned icooking ifuel ienergy iwhich iimprove ihealth iand ireduce ipollution iwhich ilead ito iincrease iof 

igeneral imass iwelfare iwhich iimply ithat ithere iis ithe imain ifactors iinfluencing ithis icooking ifuel ienergy 

ichoice (Ezzati, M. and D.M. Kammen , 2010). i 

3.2. iModelling ichoice iof ifuel itype i i 

A irepresentative iend iuser igets iutility ifrom ia idecent iby idisaggregating iit iinto iparts ior icharacteristics 

ithat ican't ibe iaccomplished ifreely. iAn iassortment iof ithese iqualities imake idecisions ifrom iwhich ia 

ipurchaser ibe iable ito ipick i(Hanley iet ial., i2001). i(Lancaster, 2009)Advanced ia ipremise iof 

idemonstrating isuch idecisions ifor iwhich irequesting iin ithe imiddle iof idecisions ihas ino iimportance. 

iThese idecisions ican ibe ispoken ito ieconometric imanner iin iend iuser ihypothesis iby iutilizing ia 

imultinomial ilogit ito idemonstrate irandom iutility iModel i(RUM). iIn ithis iexamination iwe iutilize 

idecision idisplaying ifor iassessment iof ithe iutility irelated iwith ifundamentally iunrelated iand 

iexceptionally iseparated icooking iand ilighting ifuels (McFadden, 2008). iIt iobeys ito ithe ifinancial iidea 

ithat ithe iworth iput ion ia ispecific ifuel iis ian iimpression iof iits iaspects i(Lancaster, 2009). iOptimal 

idisplaying ihas ibeen ibrilliantly iutilized iin iconditions iwhere icompromises iamongst icertain iqualities 

iwere iresearched ion i(Blamey iet ial., i1999; iMorrison iet ial., i1999; iBullock iet ial., i1998). i i 

A ifamily iunit in ichose iamong ia ibunch iof itotally iunrelated ifuel idecisions, ij i= i1…, iJ. iThe ichief isecures 

ia ispecific idegree iof iutility i𝑈𝑛𝑗 ifrom ieach isubstitute. iThe idiscrete idecision imodel iexpands ion ithe 

iconviction ithat ia ifamily ichooses ithe iresult ithat icapitalize ion iutility. iWe idon't iwatch ifamily iunit's 

iutility, ihowever iwatch ia ifew iqualities iof ithe ifamily iwhich iis idefied iby ia ichoice ito ipick icooking ia 

ilighting ifuel iassortment. iSubsequently, ithe iutility iis idisintegrated iinto ideterministic i(expected iutility 

iwhich iis iassumed ito ibe ilinear) i𝜑𝑛𝑗 iand irandom ipart: i 

𝑈𝑛𝑗 i= i𝜑𝑛𝑗(𝑋𝑖, i𝑍𝑖𝑗) i+𝜑𝑖𝑗……................................................……………………... i[1] i i 

𝑤𝑖𝑡ℎ i𝜑𝑛𝑗 i= i𝛼𝑍𝑖𝑗 i+ i𝛽𝑗𝑋𝑖+∈𝑖𝑗  i, i i i i i i i i i𝜑𝑖𝑗 = ∅𝑖𝑗 +∈𝑖𝑗  i 

𝑋𝑖 i𝑎𝑛𝑑 i𝑍𝑖𝑗 ideliver icharacteristics iof ithe iindividual ichoice imaker iand icharacteristics iof ithe isubstitutes 

iin ithe ichoice iset irespectively. iIf i  i=0, ithe imodel iis imultinomial ilogit i(MNL).s ithe imodel imay ibe 

ireferred ito ias ia i‘’characteristic iof ichooser imodel’’, iif i𝛽𝑗 i= i0 ithe imodel iis iconditional ilogit iand ithis 
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imay irefer ito ias ia i‘’characteristics iof ialternative imodel’’, iif i  i=0 iand i𝛽𝑗 i= i0 ifor iall ij, ithen ithe iresultant 

imodel iis ia imixed ilogit. i 

The ibehavioural iassumption iunderlying iall ithree ivariants iof ithe ilogit imodel iis ithe isame ii.e., 

iidentically iand iindependently idistributed i(iid) iextreme ivalue idistinner-city ces iin ia iRUM imodel 

(Bourguignon, F., Fournier, M., Gurgand, M.,, 2007). 

Be ithat ias iit imay, iwe idetermine ithe ilikelihood iof ia ispecific iresult. iThe istochastic ipart ihas ia 

idistribution if i( i). i). iThe ijoint idistribution ifor ia ivector iof ithe istochastic ipart iis imeant ias if i( i ). iTo 

idelineate ifamily iunit in's idecision iof isubstitute iI ion ia iscope iof iJ isubstitutes, iwe iuse ilikelihood: 

 i i 𝑃𝑛𝑖 i= iPr i(𝑈𝑛𝑖 i> i i i, i∀ i𝑗 i≠ i𝑖)…………………………………………………... i[2] i 

𝑃𝑛𝑖 i= iPr i(𝑈𝑛𝑖 i+ i𝑛𝑖 i> i i i, i∀ i𝑗 i≠ i𝑖) i i i i i i i i𝑃𝑛𝑖 i= i∫ i𝐼 i(𝑈𝑛𝑖 i+ i𝑛𝑖 i> i𝑈𝑛𝑗 i+ i i i, i∀ i𝑗 i≠ i𝑖) iF i( ) id  i 

Where iI i(.) iis ithe imarker iwork, iequalling i1 iwhen ithe iterm iin ibracket iis ivalid iand i0 ielse. iThis iis ia 

imultidimensional ibasic iover ithe ithickness iof ithe iin iundetected imeasure iof iutility if i( i) (Reddy, B.S., 

2015). iThe imultinomial ilogit imodel iassumes iindependency iof iirrelevant ialternatives i(IIA) iwhich 

iimplies ithat ithe iratio iof ithe iprobabilities iof ideciding ion iany itwo ioptions iis iindependent iof ithe iother 

isubstitutes iin ithe ichoice iset. iNonetheless, ithis isupposition ithat iis iunreasonable imuch iof ithe itime. 

iTrain i(1990) itakes inote iof ithat ia isupposition iof iIIA iin imultinomial ilogit imodel iisn't ias iprohibitive ias 

iit ifirst iobserves. iA ivariation iof imultinomial ilogit iis isettled ilogit imodel. iIn ithis iinvestigation, iwhole 

iright ihand iside ifactors iare isingular iattributes, ialong ithese ilines, isettled ilogit imodel iwill ibasically 

ideliver icomparative ioutcomes ias ithe imultinomial imodel i(Econometric iSociety, i1982). i 

The ithickness ifor ieach iin isecret ipart iof iutility iand ithe itotal idissemination iare igiven, iindividually, iby 

i(McFadden, 2008); i 

𝜆( i𝑛𝑗) i= i𝑒−𝜀𝑛𝑗𝑒−𝑒𝜀𝑛𝑗...........................…………………………….………… i[3] i 

Ʌ( i𝑛𝑗) i= i𝑒−𝑒𝜀𝑛𝑗......... 
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The ilikelihood ithat ifamily iunit in idecide ion ialternate ii iamongst ithe iJ ianother ipossibility iof ifood 

ipreparation ienergy iis iassumed iby i(McFadden, 2008); i i  i 

𝑃𝑛𝑖 i= iPr i(< i𝜑𝑛𝑖 i− i𝜑𝑛𝑗 i+ i𝑛𝑖, i∀ i𝑗 i≠ i𝑖)……………………………………………. i[4] i i i 

= i∫ i∏𝑗≠𝑖 iɅ i(𝑈𝑛𝑖 i+ i𝑛𝑖 i> i𝑈𝑛𝑗 i+ i𝑛𝑗, i∀ i𝑗 i≠ i𝑖) iɅ i( i) id i𝑛𝑖 i 

Thus, ithe ichoice iprobability iis ithe iintegral iover iall ivalues iof i𝑛𝑖weighted iby iits idensity i  i(.) ias idefined 

iin iequation i(3). i i i 

It iis ihypothesized ithat ia iperson's idecision iof ia iviewpoint iis icontrolled iby ia ivector iof isocio-segment 

iqualities. iThis icontact ibetween ivector iof isocio-segment iactual iattributes iand ithe ireliant ivariable iis 

iperceived iby iassessment ivector iof iboundaries iutilizing ilog-probability itechnique. i i 

Maximizing ilog-likelihood ifunction ifor ithe iparameter ivector iyields i(Stern, iS. i1997; (McFadden, 

2008); i i 

……… i i i i i…………………………………………….. i[5] i i 

In iequation i(5), i𝑖 iis i1 iwhen ifuel ij iis ichosen iand i0 ifor iall iother ifuels ithat iare inot ichosen. i iSupposing 

ieach ierror iterm i i ifor iall ioptions ij iis iidentically iand iindependently idistributed, ithe ilogit iprobability 

i𝜑𝑛𝑗 i+ i𝑥𝑛
′

 i𝛽𝑗 ithat ia isingular iwill ichoose ialternative ij iwill ibe; i i 

 i i ……………………………………..……………..… i[6] i i 

 

In ithe iinterim iMNL iis iwhere iregressors idon't ichange iover ireceptions, icoefficients iare iassessed ifor 

iany idecision. iThe ireliant ivariable iis ithe icooking ifuel idecision i(kindling, icharcoal, iand ilamp ioil, 

ipower, iLPG ior iharvest ideposits iand iso ion) iHolding ithe iother iindicator ifactors iconsistent, ithe inormal 

icoefficients igive ia ilevel iof ithe iadjustment iin ithe ilogit irelated iwith ia iunit ichange iin ithe iindicator 

ivariable. iOn ione ihand, ipositive icoefficients idemonstrate ian ienlarged ilikelihood ithat ia ifamily iwould 

ichoose ian ielective iwellspring iof ifuel; iwhile ithen iagain, inegative icoefficients ishow ithat ia ifamily iis 

imore iaverse ito iutilize isubstitute ifuel isource. 
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The ireliant ivariable iunder ithis iexamination iis ithe idecisions iof ifuel ifor icooking iin iprovincial iand 

imetropolitan ifamilies. iAs iopposed ito imeasure iof ienergy iburns-through iby ifamily iunit, iit iportrays ithe 

iclassifications iof ifuel, iincluding; ikindling, ilamp ioil iand iLPG iand ipower iutilized iby ifamily iunits.in 

ithis iexamination, iwe iremember ithe iaccompanying iarrangement iof icontrols ifor iour irelapses: iabsolute 

ifamily iunit ipay i,family isize iof ithe ifamily iunit iincorporates iall ithe irelatives iliving irespectively iunder 

ian iequivalent irooftop iand iutilizing isame ikitchen; isorts iof imarriage iinside ifamily iunit, itypes iof 

ieducation iof ihousehold ihead, iwhich idescribes iwhether ithe ihead iof ihousehold ihas itaken iany ibasic 

iformal ieducation ior inot, iage iof ihousehold ihead, itype iof ihabitant ifor ihouseholds, ilocation iof ithe 

ihousehold idescribing iwhether ithe ihouseholds iare ilocated iin irural ior iinner-city , ihome iownership 

idescribing iwho iown ithe ihouse iin iwhich ithe ihouseholds ilive, itotal ihouseholds inon-energy 

iexpenditure idescribing ithe iamount ispent ion inon-energy icommodities idue ito iannual ibudget 

iconstraint. i 

3.3 iThe idata i i 

This iinvestigation iwas icentred ion ipooled icross-sectional isurvey idata ifrom iIntegrated iHousehold 

iLiving iConditions iSurveys i(EICVs) idata, iconducted iby ithe iNational iInstitute iof iStatistical iof 

iRwanda i(NISR) ithree iwaves i(2010, i2013/14 iand i2016/17). iThe iSurvey iis ia ibroadly iagent itest istudy 

iintended ito igive idata ion ithe idifferent iparts iof ifamily iunit igovernment iassistance iin iRwanda. iThe 

ireviews igathered idata ifrom ithree iwaves-based ifamily iunits imeasurably iintended ito ibe idelegate iat 

iboth ipublic, ilocale, imetropolitan iand iprovincial ilevels, iempowering ithe iarrangement iof idependable 

iappraisals ifor ithese ilevels. i i 

 iThe isurvey iis icarried iout ito igather ian iextensive iarrangement iof iinformation ion ithe idistinctive ipart iof 

ifamily igovernment iassistance, ifor iexample, idemography, iutilization, iearnings, ilodging, iwork 

imarket, iinstruction, iwellbeing, iand iother ifinancial ivariables. 

 

3.4 iData idescription ifor ianalysis 

Table i1: iSummary istatistics iof iall iexplanatory ivariables iused iin iMultinomial iLogistic iRegression 

 iVariable  ivariable idescription  iMean  iStd. iDev.  iMin  iMax 

 ilnincome log itotal ihh iincome 12.49 1.63 4.61 21.82 

 ihhsize Household isize 4.59 2.14 1.00 22.00 

 ipolygam Marital istatus iof i ihousehold ihead 0.06 0.24 0.00 1.00 
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Source: iAuthor’s icomputed iusing iEICVs i(2010-2011/2013-2014/2016-2017). 

From ithe iabove itable1, ithe iaverage inumber iof ihousehold imembers iis i5 ipersons, iit iis ishown ithat i39 

ipercent iof ithe ihousehold iheads ihave itaken ibasic iformal ieducation iwhich i6 ipercent iof ithe ihousehold 

iheads iare ipolygamous istatus, ithe ihousehold ihead iwas iaverage iaged ito i45 iyears, i16 ipercent iof ithe itotal 

inumber iof ihouseholds ithey ilive iin iinner-city  iareas iwhich iimplies ithat iapproximately i84 ipercent iof 

ithe ihouseholds ilive iin irural iareas, i81 ipercent iof ithe ihouseholds ilive iin itheir iown ihomes i iand ithe itotal 

ihouseholds iincome iis imonthly iaveraged ito i12.5 iUS iDollars. 

 

 

 

 

 

 

 

 

 

 

Table i2 i: iAverage ivalues iof ikey ivariables 

  wave1(2010/2011) wave2(2013/2014) wave3(2016/2017) 

Variables variable 

idescription 

mean  

sd 

mean  

sd 

mean  

sd outcome ivariables 

Electricity 
hh iusing 

ielectricity 

399.98 2634.46 476.76 2092.99 535.56 2088.28 

Charcoal hh iusing icharcoal 0.95 0.22 0.15 0.36 0.18 0.38 
Kerosene hh iusing ikerosene 0.74 0.44 0.14 0.35 0.06 0.24 

Other exp ion iothers 1.61 0.51 0.32 0.47 0.41 0.49 
Generator hh iuse igenerator .009 .095 0.05 0.00 0.04 

 ibasic ieduc Hh ihead iwith iformal ibasic ieducation 0.39 0.49 0.00 1.00 

 iagehhd Age iof ihousehold ihead 45.10 15.82 14.00 109.00 

 ityphbt household itype iof ihabitat 2.32 1.64 1.00 6.00 

 iinner-city  household ilocation 0.16 0.37 0.00 1.00 

 ihomeowner hh ilive iin iown ihouse 0.81 0.39 0.00 1.00 

lnnonenergy  ilog itotal ihh inonenergy iexpenditure 12.48 1.63 4.53 21.82 

Observation 43307  i  i  i 



 

16 

 

Battery hh iuse ibattery 0.64 0.48 0.00 

0.31 

0.46 0.40 0.49 
Gaz hh iuse igaz 0.00 0.03 0.00 0.03 0.01 0.09 

Wood hh iuse iwood 0.83 0.38 0.09 0.29 0.14 0.34 
Lightbulb hh iuse ilightbulb 0.84 0.37 0.01 0.10 0.03 0.17 

Candle hh iuse icandles 0.73 0.44 0.16 0.37 0.17 0.38 
Matches hh iuse imatches 0.76 0.43 0.68 0.47 0.81 0.39 

w1 share iof ielectricity 0.09 0.29 0.19 0.39 0.24 0.43 
w2 share iof icharcoal 0.16 0.08 0.03 0.11 0.03 0.10 
w3 share iof ibiomass 0.13 0.08 0.04 0.13 0.04 0.13 
w4 share iof ikerosene 0.12 0.09 0.07 0.19 0.03 0.11 
w5 share iof icandle 0.24 0.12 0.48 0.39 0.47 0.38 
w6 share iof iothers 0.26 0.12 0.20 0.31 0.21 0.28 

household icharacteristics 

Inner-city  householdlocation 0.15 0.36 0.16 0.37 0.17 0.38 

Typhbt 
household itype iof 

ihabitat 
2.48 1.47 2.35 1.70 2.15 1.73 

Agehhd Age iof ihousehold 

ihead 

45.11 15.85 45.04 15.98 45.16 15.64 

basic ieduc Household ihead 

iwith iformal ibasic 

ieducation 

0.73 0.45 0.23 0.42 0.23 0.42 
Polygamy hhhead imartual 

istatus 

0.12 0.33 0.04 0.19 0.03 0.16 
Hhsize Household isize 4.78 2.18 4.58 2.11 4.41 2.12 
Homeowner hh ilive iin iown 

ihouse 

0.83 0.37 0.82 0.39 0.78 0.41 
Lnincome log itotal ihh 

iincome 

11.81 1.78 12.44 1.59 13.19 1.15 
Lnnonenergy log itotal ihh 

inonenergy 

iexpenditure 

11.81 1.78 12.43 1.59 13.19 1.16 
Lnenergyexp log ienergy 

iexpenditure 

2.29 1.85 1.80 2.82 2.16 2.94 
District district ilocation 35.58 13.36 35.58 13.37 35.14 13.62 

        
observations 14308  14419  14580  

 iSource: iAuthor’s icomputed iusing iall iEICVs i(2010-2011/ i2013-2014/2016-2017). 

 

From ithe iabove itable2, iits ishown ithat, itaking ithe iwave1(2010/2011) ias ithe ibase icase ifor icomparison, 

ithe itotal i inumber iof ihouseholds iusing ithe ielectricity ienergy ifor icooking ipurposes iwere iincreased iby i 

i19 ipercent ifrom iwave1(2010/2011) ito iwave2(2013/2014) iwhile i33 ipercent iwere ian iincrease ifrom 

iwave1(2010/2011) ito iwave3(2016/2017), ithe itotal i inumber iof ihouseholds iusing ithe icharcoal ienergy 

ifor icooking ipurposes iwere idecreased iby i i84.2 ipercent ifrom iwave1(2010/2011) ito iwave2(2013/2014) 

iwhile i81 ipercent iwere ia idecrease ifrom iwave1(2010/2011) ito iwave3(2016/2017), ithe itotal i inumber iof 

ihouseholds iusing ithe ikerosene ifuel ienergy ifor icooking ipurposes iwere idecreased iby i i81 ipercent ifrom 

iwave1(2010/2011) ito iwave2(2013/2014) iwhile i91.8 ipercent iwere ia idecrease ifrom 

iwave1(2010/2011) ito iwave3(2016/2017), ithe itotal i inumber iof ihouseholds iusing ithe iother ifuels 

ienergy ilike icrop iwastes ifor icooking ipurposes iwere idecreased iby i i80.1 ipercent ifrom 

iwave1(2010/2011) ito iwave2(2013/2014) iwhile i74.5percent iwere i idecreased ifrom iwave1(2010/2011) 

ito iwave3(2016/2017), ithe itotal i inumber iof ihouseholds iusing ithe igas ifuels ienergy ifor icooking 



 

17 

 

ipurposes iwere iincrease ito ithe iaverage ivalue iof i0.01 ifrom iwave1(2010/2011) ito iwave3(2016/2017), 

ithe itotal i inumber iof ihouseholds iusing iwood ifuels ienergy ifor icooking ipurposes iwere idecreased iby i 

i89.1 ipercent ifrom iwave1(2010/2011) ito iwave2(2013/2014) iwhile i83.1 ipercent iwere ia idecrease ifrom 

iwave1(2010/2011) ito iwave3(2016/2017). 

 

Source: iAuthor’s icomputed iusing iall iEICVs i(2010-2011/ i2013-2014/2016-2017). 

Figure i2 i: iDistribution iprimary isource iof icooking ifuel iwith itype iof ihabitant ifor iHousehold 

From ithe ifigure2. iAbove iit iis ishown ithat ithe ihouseholds isettlement iand itype iof ihabitant iinfluence ia 

ilot ion ithe icooking ifuel ienergy ichoice iwhere iin iboth iumudugudu iand iunplanned iclustered irural 

ihousing i91 ipercent iof ihouseholds iuse ithe ifirewood iand i7percent iuse icharcoal, ifor ithe icase iof iisolated 

irural ihousing i97percent iof ithe ihouseholds iuse ithe ifirewood iand i2.5percent iuse icrop iwastes ifor 

icooking ipurposes i, ihere iabove iit iis ishown ithat i72 ipercent iof itotal ihouseholds iin iunplanned iinner-city  

ihousing iuse icharcoal ifor icooking ipurposes,24percent iuse ifirewood iand i3percent iuse iother ifuels ilike 

ioil ilamp, ikerosene ifor icooking ipurposes i, inot isurprisingly ifor ithe imodern iplanned iareas ionly i52 

ipercent iof ithe ihouseholds iuse ithe icharcoal, i39percent iuse ifirewood iwith iimproved icook istoves i,5 

ipercent iuse iLPG ifor icooking ipurposes iand i3 ipercent iuse iother ifuels ilike ioil ilamp, ikerosene ifor 

icooking ipurposes iin ithere ihouseholds. 
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CHAPTER iFOUR: i i iDATA iANALYSIS iAND iINTERPRETATION 

4.1 iDescriptive iresults 

Table i3 ishows ithat i84.55 ipercent iof ioverall ifamily iunits iuse ifirewood, itailed iby iCharcoal i(12.57%) 

iand icrop iwaste i(1.49%). iOnly i0. i0.60 ipercent i0.7 iper icent, i0.06 iper icent, i0.03 iper icent iof ithe ifamily 

iunit iuse iadditional ienergies, iuse igas i(LPG) iand iElectricity icorrespondingly. 

Within icomprehensive, itotal iof i86.04 iPer icent iof ithe ifamily iunit iremain ito idepend ion ion ilittle 

ieffective ibiomass ienergy i(firewood, icrop iwaste) ifor icooking. 

 

 iTable i3.Household icooking ienergy iexpenditures iby ienergy isources iin iregion iin iall iEICVs 

Primary isource iof icooking ifuel 

household ilocation  

rural Percentag

e 

inner-

city  

Percentage 

 

Total 

  

firewood 22704 93.5 1720 37 84.55  

Charcoal 994 4 2638 56 12.57  

Gas(LPG) 20 0.16 154 3 0.60  

Biogas 6 0.02 3 0.3 0.03  

electricity 5 0.02 11 0.2 0.06  

crop iwaste 407 2 23 0.5 1.49  

Others 77 0.3 126 3 0.70  

Total 24213 100 4675 100 100.00  

Source: iAuthor’s icomputed iusing iall iEICVs i(2010-2011/ i2013-2014/2016-2017). 

According ito ithe iresults ifrom iabove itable3, ia iwide icontrast iin ithe iutilization iof ikindling iand igas 

i(LPG) ican ibe iseen iamong iremote iand imunicipal ifamilies. iIn iremote ifamily iunits, iabout i93.5 ipercent 

iuse ikindling iand ijust iabout i0.16 ipercent iuse igas(LPG),whereas iin imetropolitan ifamilies ijust i37 

ipercent iuse ikindling iand i3 ipercent iuse igas i(LPG). iGenerally, iit ihappens ifrom ithe itable i3 ithat ithe 

iutilization iof ienergy ifor icooking iin iRwanda imirrors ithe icommon iinstance iof ia inon-industrial ination 

ithat ihas ihefty ireliance ion ilow iproductive ibiomass ifuel iand ia iwide idistinction iin ithe iutilization iof 

ipresent iday ifuel iamong icountry iand imetropolitan izones irespectively iin ithe ifigure3. 
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Source: iAuthor’s iconstruction iusing iall iEICVs i(2010-2011/ i2013-2014/2016-2017). 

Figure i3: iHousehold iprimary isources iof icooking ifuel ienergy iby ilocation 

From ithe ifigure i3 iabove iis ishown ithat irural ihouseholds iuse ifirewood iat i94 ipercent icompared ito ithe 

iinner-city  ihouseholds iwith i37 ipercent iwhile icharcoal ifuel iwas iused iat i4 ipercent iin irural iareas iand i56 

ipercent ifor iinner-city  iareas iLPG iwas iuse iat i3 i ipercent iin iinner-city  iareas iwhile iin irural iareas iwas iat 

i0.02 ipercent iand iother ifuels ilike ioil ilamp, ikerosene iwere iuse iat i3 ipercent iin iinner-city  iareas iwhereas 

iin irural iareas iwere iused iat i0.48 ipercent i, ithe icrop iwaste ifuels ifor icooking ipurposes iwere iuse iat 

i1.5percent iin irural iareas iwhereas iin iinner-city  iwere iused iat i1 ipercent i. 
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Table i4: iPercentage ichange iin iusing iprimary isource iof icooking ifuel ifrom i2010 ito i2016 

Primary 

isource iof 

icooking ifuel 

year iof isurvey 

2010 2016 Increase/decrease i(%) Total 

firewoods 12383 12041 -2.76 24424 

charcol 1479 2153 45.57 3632 

gas 11 163 1381.82 174 

biogas 4 5 25.00 9 

electrcity 8 8 0.00 16 

cropwaste 340 90 -73.53 430 

Others 83 120 44.58 203 

Total 14308 14580  i 28888 

Source: iauthor’s icomputed iusing iall iEICVs i(2010-2011/ i2013-2014/2016-2017). 

From ithe itable iabove ishowing ithe ipercentage ichange iin iprimary isource iof icooking ifuels iused iby 

ihouseholds iin idifferent iyear iof isurvey i2010 ito i2016, iIt iis ishown ithat ifrom i2010 ito i2016 ithe 

ihouseholds iusing ifirewood ifor icooking ipurposes idecreased iby i2.76 ipercent iform i12,383 ihouseholds 

iusing ifirewood iin i2010 ito i12,041 ihouseholds iusing ifire iwoods iin i2016, ialso ithe ihouseholds iusing 

icharcoal iincreased iby i45 ipercent iand inot isurprisingly ithe ihouseholds iusing igas ifor icooking ipurposes 

iwere iincreased iby i138.2percent ifrom i2010 ito i2016. 
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Table i5: iThe iassociate iof iprimary isource iof icooking ifuel iwith itype iof ihabitants 

 iSource: iauthor’s icomputed iusing iall iEICVs i(2010-2011/ i2013-2014/2016-2017). 

 i(A): iPrimary isource iof icooking ifuel 

 i(a i): iUmudugudu i i i i i i i(b): iUnplanned iclustered irural ihousing i i i i(c): iIsolated irural ihousing 

 i i(d): iUnplanned iinner-city  ihousing i i i i(e): iModern iPlanned iarea i i i iand i(f): iTotal 

From ithe itable5 iabove iit iis ishown ithat ifirewood iwere imore iused iin ithe iumudugudu isettlement iand 

iisolated irural ihousing iat i52.6percent iand i31.9percent irespectively, icharcoal ifuels ifor icooking 

ipurposes iwere imore iuse iin imodern iplanned iareas, iumudugudu iand iunplanned iinner-city  ihousing iat 

i39.7percent, i26.7percent iand i26.4percent irespectively, inot isurprisingly ithe igas ifuels ifor icooking 

iwere imore iused iin imodern iplanned iareas iand iumudugudu iat i74.7 ipercent iand i19.5 ipercent 

irespectively. iThe ihouseholds iusing ithe ielectricity ifoe icooking ithe ihighest iis iin imodern iplanned iareas 

iat i56percent ias iexpected iand ifollowed iby i18.8 ipercent iin iumudugudu. 

 

 

 

 

 

 

 

 

 

 

(A) 
household itype iof ihabitat 

(A) 
household itype iof ihabitat i% 

(a) (b) (c) (d) (e) (f) (a) (b) (c) (d) (e) (f) 

Firewood 12845 2395 7799 315 1070 24424 firewood 52.59 9.81 31.93 1.29 4.38 100 

Charcoal 971 189 73 958 1441 3632 charcoal 26.73 5.20 2.01 26.38 39.68 100 

Gas 34 0 0 10 130 174 gas 19.54 0.00 0.00 5.75 74.71 100 

Biogas 4 0 2 2 1 9 biogas 44.44 0.00 22.22 22.22 11.11 100 

Electricity 3 1 1 2 9 16 electricity 18.75 6.25 6.25 12.50 56.25 100 

Crop 

iwaste 

199 40 160 2 29 430 crop 

iwaste 

46.28 9.30 37.21 0.47 6.74 100 

Others 58 15 10 46 74 203 Others 28.57 7.39 4.93 22.66 36.45 100 
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Table i6: iThe iassociate iof iprimary isource iof icooking ifuel iwith iRegional iprovinces 

(A) 
Province 

(A) 
Province 

(K) (S) (W) (N) (E) (T) (K) (S) (W) (N) (E) 

firewood 69

2 

718

7 

606

2 

440

7 

607

6 

2442

4 

firewood 23.

32 

93.5

8 

90.2

1 

91.8

1 

90.4

2 Charcoal 20

25 

332 631 244 400 3632 charcoal 68.

23 

4.32 9.39 5.08 5.95 

Gas 14

5 

7 5 5 12 174 gas 4.8

9 

0.09 0.07 0.10 0.18 

Biogas 3 4 0 1 1 9 biogas 0.1

0 

0.05 0.00 0.02 0.01 

electricit

y 

6 2 5 3 0 16 electricit

y 

0.2

0 

0.03 0.07 0.06 0.00 

crop 

iwaste 

1 121 1 122 185 430 crop 

iwaste 

0.0

3 

1.58 0.01 2.54 2.75 

Others 96 27 16 18 46 203 Others 3.2

3 

0.35 0.24 0.38 0.68 

Total 29

68 

768

0 

672

0 

480

0 

672

0 

2888

8 

Total 100 100 100 100 100 

Source: iauthor’s icomputed iusing iall iEICVs i(2010-2011/ i2013-2014/2016-2017). 

(A): iPrimary iSource iof icooking ifuel i i i i i(K): iKigali iCity i i i i i i i i i i i(S): iSouthern iProvince 

(W): iWestern iProvince i i i i(N): iNorthern iProvince i(E): iEastern iProvince iand i(T): iTotal 

 

From ithe iabove itable i6, iit iis ishown ithat isouthern iprovince ithere iwere imore ihousehold iusers ifor 

ifirewood iat i93 iper icent iof ithe itotal icooking ifuel ienergy iused, ihouseholds iin iKigali icity iwere imore 

iusing icharcoal iat i68percent iof ithe itotal icooking ifuel ienergy iused ialso iKigali icity ihouseholds iwere 

imore iusers iof igas ifor icooking ipurposes iat i5 ipercent iof ithe itotal icooking ifuel ienergy iused iin iKigali, 

ihouseholds iin ithe iEastern iprovince iwere ithe imost iusers iof icrop iwastes ifuel ienergy ifor icooking iat 

i3percent iof ithe itotal icooking ifuel ienergy iused iin ithe iEastern iregion ias iit iis iillustrated iin ifigure i4. 
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Source: iAuthor’s icomputed iusing iall iEICVs i(2010-2011/ i2013-2014/2016-2017). 

Figure i4: iThe iassociate iof iprimary isource iof icooking ifuel iwith iRegional iprovinces 
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4.2 iAnalytical iResults 

4.2.1 iECONOMETRIC iANALYSIS 

 

Source: iAuthor’s iconstruction iusing iall iEICVs i(2010-2011/ i2013-2014/2016-2017). 

Figure i5 i: iHousehold iincome iand icooking ienergy iexpenditure irelationship ifrom i2010 ito i2017. 

 

From ithe ifigure i5 iabove iwhich iShows ithe iproportion iof iusing itotal ihousehold iincome iand ienergy 

iexpenditure, ithe ismoothened iyellow ithick iline ilocal ipolynomial ishowed ithat ienergy iexpenditure ifor 

ihouseholds iraise iwith itotal iincome iof ithe ihouseholds iwith ipositive iproportionality ifrom i5units iof 

ienergy iexpenditures iand iat iconfidence iinterval iof i95 ipercent. i 
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Table i7: iMultinomial iLogit iCoefficients ifor iChoice iof iFuel ifor iCooking. 

VARIABLES Charcoal kerosene Gas Wood generator  

Total ihousehold iincome 4.201* -3.583*** 1.226 -0.406 -415.4***  
 i -2.486 -0.944 -42.89 -0.863 -0.05  
Home iownership -0.329*** 0.0759** -0.404* 0.0212 0.039  
 i -0.0334 -0.0339 -0.225 -0.0327 -0.235  
Household isize 0.0628*** 0.0691*** -0.065 0.0646*** 0.0982***  
 i -0.00569 -0.00562 -0.0421 -0.00546 -0.0352  
Type iof imarriage iin ihousehold 0.763*** 0.665*** -0.429 0.731*** 0.0888  
 i -0.0491 -0.0444 -0.76 -0.0445 -0.274  
Household ihead itype iof ieducation 1.679*** 1.406*** -1.197*** 1.469*** 0.626***  
 i -0.0241 -0.0237 -0.246 -0.023 -0.154  
Age iof ihousehold ihead 0.00271*** 0.00844*** -0.01 0.00930*** 0.00387  
 i -0.000766 -0.000766 -0.00806 -0.000743 -0.00503  
Type iof ihabitant 0.276*** 0.0559*** 0.0427 0.0580*** -0.000365  
 i -0.00804 -0.00819 -0.0518 -0.00792 -0.057  
Household ilocation 1.600*** 0.245*** 1.620*** 0.151*** -0.423  
       
 i -0.0395 -0.0383 -0.291 -0.0371 -0.314  
Non-energy iexpenditure iof ihousehold -4.503* 3.221*** -0.357 0.122 415.2  
 i -2.486 -0.943 -42.88 -0.862 0  
Constant 1.659*** 2.054*** -17.73*** 1.289*** -3.792***  
 i -0.105 -0.105 -0.788 -0.101 -0.679  
 i      i  
Observations 43,110 43,110 43,110 43,110 43,110  
 i       
Notes_Titles       
Standard ierrors iin iparentheses     
*** ip<0.01, i** ip<0.05, i* ip<0.1  i  i   

 

Source: iAuthor’s icomputed iusing iall iEICVs i(2010-2011/ i2013-2014/2016-2017). 

   

 Additional iunit iof iincome ion ihouseholds itotal iincome iraise ithe ilikelihood ifor iusing icharcoal 

iand igas iis iincreased iby ichange ifactor iof i4.2 iand i1.226 irespectively iwhile idecrease ithe 

ilikelihood iof iusing ikerosene iand iwood iby ichange ifactor iof i3.583 iand i0.406 irespectively. 

 Polygamy iheaded ihouseholds iare iless ilikely ito iuse igas i(LPG) iby ichange ifactor iof i0.429 iwhile 

iraising ithe ilikelihood iof iusing icharcoal, ifirewood iand ikerosene iby ichange ifactor iof i0.763, 

i0.731 iand i0.67 i iprobably ibecause ithe ipolygamy-headed ihouseholds iare ialso ieconomically 

irequested imore ineeds ifor ithe ihousehold ifamily. 

 Larger ihousehold isize iare imore ilikely ito iuse icharcoal, ikerosene, iwood iand igenerator iby 

ichange ifactor iof i0.0628, i0.069 iand i0.065 irespectively iwhile ireducing ithe ilikelihood ifor iusing 

igas iby ichange ifactor iof i0.065. iThe iprobable ireason iis ithat ia ilarger ihousehold irequires ia ihigher 
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iquantity iof ifuel iwhich imay ibe idifficult ito imeet iby ithe iuse iof iexpensive iLPG; iconsequently, 

ithey idepend imore ion icheaper ibiomass ifuel. 

 Compared iwith iinner-city  ihouseholds iand irural ihouseholds, iinner-city  ihouseholds iare imore 

ilikely ito iuse igas i(LPG) iand icharcoal iby ichange ifactor iof i1.620 iand i1.60 irespectively iand 

ipositive ilikely ito iuse iwood iand ikerosene iby ichange ifactor iof i0.245 iand i0.151 irespectively. 

iThis imay ibe irelated ito ithe iaccessibility iand iaffordability iof igas iand icharcoal iwhich iis imuch 

ihigher iin iinner-city  iareas ithan iin irural iareas. 

 

4.2.1.1 iOrdered ilogistic imodel ifor ithe ioverall imodel 

 

Using ithe isame iset iof ithe iexplanatory ivariables, ian iordered ilogistic iregression imodelling ihas ibeen 

iestimated ias ian ialternative ito ithe imultinomial ilogistic imodel. iHere ithe idependent ivariable, iordinary 

ivariable i(source iof iprimary icooking ifuel) iis ithe ione itreated ias iordinal ibased ion ithe iassumption iof 

ienergy iusage iwhich isays ithat ithe icooking ifuel ichoice ihas ia inatural iordering ifrom ithe imost iused ifuel 

ito ithe ileast iused ifuels. iTherefore ifor ithis ianalysis i, iwe iarranged ithe iprimary icooking ifuel ifrom ithe 

imost iused ifuel ito ithe ileast iused ifuel iin ithe ifollowing iorder: i(1)firewood i,(2)charcoal,(3) icrop iwaste, 

i(4)others,(5)gas i(6)electricity iand i(7)biogas. 

The icoefficient ifor itotal ihousehold iincome iis ipositive iand ihuge. iIt iimplies ithat ian iascent iin iall iout 

ifamily ipay iwould iimprove ithe iprobability iof ipicking ithe imost iutilized ifuel igiven idifferent ifactors iin 

ithe irelapse imodel. iThis iis iin iaccordance iwith ithe ioutcomes ifrom imultinomial icalculated irelapse 

imodel. iThe isubtleties iof irequested icalculated irelapse iresults iare iintroduced iin ithe itable ibelow. 
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Table i8: iResults iof iordered iLogistic iRegression 

 

Source: iAuthors’ icalculation iusing iEICVs i(2010-2011/ i2013-2014/2016-2017).) 

Notes: iNumber iof iobservations i=28,693 iLR ichi2 i(9) i= i i i i9978.18, iprob. i> ichi2 i= i0.000, iLog ilikelihood 

i= i-10454.405, iPseudo iR2 i= i0.3231 iNotes iTitles: iStandard ierrors iin iparentheses i*** ip<0.01, i** 

ip<0.05, i* ip<0.1. 

 

In iadditional ifor iidentifying ithe ideterminants iof icooking ifuel ichoice iat ithe ihousehold ilevel, ithe istudy 

ialso iverifies ithe ienergy iladder ihypothesis. iIn iorder ito ivalidate ithe ilink ibetween iincome iand ithe 

icooking ienergy ichoice, ihere ithe ihouseholds iwere isubdivided iinto itwo igroups inamely, ihouseholds 

iwith inon-farm ibusiness iand ihouseholds iwithout inon-farm ibusinesses. iA idummy ivariable iis iin ithe 

iform iof i K=1for ihouseholds iwith inon-farm ibusinesses iand iK= i0 ifor ihouseholds iwithout inon-

farm ibusinesses. iThe imodel iwas ithen ire-estimated iwith inew idummy ivariable i(non-farm) iwhile 

iretaining ithe iother iexplanatory ivariables. iThe iresults iin itable9 ishow ithat iin icomparison ito ihouseholds 

iwithout inon-farm ibusinesses, ithe ihouseholds iwith inonfarm ibusinesses iare iincreasingly imore ilikely ito 

iuse igas iin iplace iof ifirewood iby ichange ifactor iof i0.672. 

 

 

 

  i  i  i 

Explanatory iVariables Coefficient Std. iErr. 

total ihousehold iincome 6.16 1.09 

homeownership -1.12 0.05 

household isize -0.10 0.01 

type iof imarriage iin ihousehold 0.12 0.08 

type iof ieducation iof ihousehold ihead 0.17 0.04 

age iof ihousehold ihead -0.02 0.00 

type iof ihabitant 0.22 0.01 

household ilocation 1.96 0.05 

household inon-energy iexpenditure -5.77 1.09 
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Table i9: iEffect iof inon-farm ibusiness i(binary ivariable) iin ithe iHousehold’s iChoice iof ifuel ifor 

iCooking. 

 

Independent ivariable wood charcoal kerosene generator gas   

dummy ifor inon-farm ibusiness    

Non-farm 

0.02 0.112*** 0.03 0.00 0.672**   

-0.02 -0.02 -0.02 -0.16 -0.32   

 

Sometime ithe ihouseholds iwithout iother iactivities idifferent ifrom ifarming iactivities ithey iusually imade 

ichoice iof icooking ienergy ifuels idifferent ifrom ithe ichoice isometimes imade iby ithe ihouseholds iwith 

ionly ifarming iactivities iwhich irely imostly ion ithe itraditional icooking ienergy ifuels ias ia iresult iof ithe 

ifuels iaccessibility ifor iinstance i. iThen iin ithis istudy iwe iwould ilike ito iinclude ithe icontrol idummy 

ivariable iwhich iis iequal ito iunit iif ithe ihousehold ihave iother inon-farm iactivities iand izero iotherwise. iThe 

iresults i(table i9) ishows ithat iin icomparison ito ifarm ibusiness, inon-farm ibusiness ihouseholds iare imore 

ilikely ito iuse iGas i(LPG) iby ichange ifactor iof i67.2 ipercent iin iplace iof iother icooking ifuel ienergy iwhile 

ithe ihouseholds iwith inon-farm ibusiness iare imore ilikely ito iuse ithe icharcoal iby ichange ifactor iof i11.2 

ipercent icompared ito ithe ihouseholds iwithout inon-farm ibusinesses. 

 

Table i10: iMarginal ieffects iCoefficients iand iPredicted iprobability iof ia iMultinomial ilogit 

iestimates i(Base ifuel ichoice= iwood). 

 i 

VARIA

BLES 

charco

al 

Dy/Dx keros

en 

Dy/D

x 

gene

rator 

Dy/Dx Gaz Dy/Dx wood Dy/D

x 
 i pr(choice=.411

06497) 

pr(choice=.27

897312) 

pr(choice= 

i.25398688) 

pr(choice= 

i.00030418) 

pr(choice=.32

245866) 
 i  i  i  i  i  i  i  i  i  i  i 

Lninco

me 

3.540 0.631 -

3.635

*** 

-

0.650

*** 

-

415.4

*** 

-

1.781*

** 

1.227 0.004 -0.473 -0.090 

 i 
-2.409 -0.429 -0.950 -0.170 -

0.050 

-0.129 -

42.90

0 

-0.123 -0.852 -0.162 

Homeo

wner 

-

0.330*

** 

-

0.0587

*** 

0.075

8** 

0.013

6** 0.039 0.000 

-

0.404

* 

-

0.0011

5* 

0.021 0.004 

 i -0.033 -0.006 -0.034 -0.006 -

0.235 

-0.001 -

0.225 

-0.001 -0.033 -0.006 
Hhsize 0.0628

*** 

0.0112

*** 

0.069

1*** 

0.012

4*** 

0.098

2*** 

0.0004

21*** 

-

0.065 

0.000 0.064

6*** 

0.012

3*** 
 i -0.006 -0.001 -0.006 -0.001 -

0.035 

0.000 -

0.042 

0.000 -0.005 -0.001 
Polyga

my 

0.763*

** 

0.136*

** 

0.665

*** 

0.119

*** 

0.089 0.000 -

0.429 

-0.001 0.731

*** 

0.139

***  i -0.049 -0.009 -0.044 -0.008 -

0.274 

-0.001 -

0.760 

-0.002 -0.045 -0.008 
basic_ed

uc 

1.679*

** 

0.299*

** 

1.406

*** 

0.252

*** 

0.626

*** 

0.0026

8*** 

-

1.197

*** 

-

0.0034

2*** 

1.469

*** 

0.279

***  i -0.024 -0.003 -0.024 -0.004 -

0.154 

-0.001 -

0.246 

-0.001 -0.023 -0.004 
Agehhd 0.0027

1*** 

0.0004

82*** 

0.008

44*** 

0.001

51*** 

0.004 0.000 -

0.010 

0.000 0.009

30*** 

0.001

77*** 
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 i -0.001 0.000 -0.001 0.000 -

0.005 

0.000 -

0.008 

0.000 -0.001 0.000 

Typhbt 0.276*

** 

0.0492

*** 

0.055

9*** 

0.010

0*** 

0.000 0.000 0.043 0.000 0.058

1*** 

0.011

0***  i -0.008 -0.001 -0.008 -0.001 -

0.057 

0.000 -

0.052 

0.000 -0.008 -0.002 
Inner-

city  

1.601*

** 

0.285*

** 

0.245

*** 

0.043

9*** 

-

0.423 

-0.002 1.620

*** 

0.0046

3*** 

0.151

*** 

0.028

8*** 
 i -0.040 -0.007 -0.038 -0.007 -

0.314 

-0.001 -

0.291 

-0.001 -0.037 -0.007 
Lnnone

nergy 

-3.842 -0.684 3.273

*** 

0.586

*** 

415.2

00 

1.781*

** 

-

0.358 

-0.001 0.190 0.036 
 i -2.408 -0.429 -0.949 -0.170 0.000 -0.129 -

42.89

0 

-0.123 -0.851 -0.162 
Constan

t 

1.674*

** 

 i 2.054

*** 

 i -

3.792

*** 

 -

17.73

*** 

 i 1.290

*** 

 i 
 i -0.104  i -0.105  i -

0.679 

 i -

0.788 

 i -0.101  i 
 i           i 

Observa

tions 

43,110 43,110 43,11

0 

43,11

0 

43,11

0 

43,110 43,11

0 

43,110 43,11

0 

43,11

0 
Standard ierrors iin 

iparentheses 

         i 

*** ip<0.01, i** 

ip<0.05, i* ip<0.1 

 i  i  i  i  i  i  i  i  i 

 

From ithe itable i10, iabove iit ishows ithe imarginal ianalysis ifor icooking ifuel ienergy, iit iis ishown ithat i 

iadditional ipercentage irise iin itotal ihouseholds iincome iis iassociated iwith ian iincrease iin iin ithe ipredicted 

iprobability iof iusing icharcoal iand igas iby i63.1% iand i0.4% irespectively. 

Also ithe iadditional ipercentage irise iin ipolygamy ifor ihousehold iheads iis iassociated iwith ian iincrease iin 

iin ithe ipredicted iprobability iof iusing icharcoal, ifirewood iand ikerosene iby i13.6%, i13.9% iand i11.9% 

irespectively. 

As iexpected, ithe iadditional ipercentage irise iin ihousehold isize iof imembers iis iassociated iwith ian 

iincrease iin iin ithe ipredicted iprobability iof iusing icharcoal, ikerosene, iwood iby i1.12%, i1.24% iand 

i1.23% irespectively. iNot isurprisingly, ithe iadditional ipercentage irise iin ihouseholds iliving iin iinner-

city  iareas iis iassociated iwith ian iincrease iin iin ithe ipredicted iprobability iof iusing igas i(LPG) iand 

icharcoal iby i0.463% iand i28.5% irespectively. i 
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CHAPTER iFIVE: iCONCLUSION iAND iRECOMMENDATION  

The istudy irevealed ithe ihigher idependency ion ibiomass icooking ienergy ifuels iamong iRwandan 

ihouseholds iwith i84.55 ipercent ifor ifirewood iusage iand i12 ipercent ifor icharcoal iusage ifor icooking 

ipurposes. iThe isocio-economic iattributes iin iinducing ihousehold’s ichoice ifor icooking ienergy ifuels 

ihave ibeen iidentified. iThese iinclude ihouseholds’ iincome, ihousehold ilocation, iage iof ihousehold ihead, 

inon-energy iexpenditures, inumber iand icomposition iof ithe imembers iin ihouseholds, itype iof ihabitant 

ithrough idifferent isettlement imethods, iwhether ithe ihousehold ilive iin itheir iown ihomes ior irented 

ihomes. 

There iis istraight irelationship ibetween ihousehold’s inon-energy iexpenditure iwith ihouse ihousehold 

icooking ienergy isource ichoice. iConsidering ithat ithe ilarge iproportion iof ihouseholds ihave ilikelihood iof 

ichoosing ieither ithe ifirewood i(84.55 ipercent) ior ithe icharcoal i(12 ipercent). iAlthough ithere iwas 

isignificant idecline iin ithe iproportion iof ithe ifamily iunits iusing ibiomass ienergy isources ifor icooking 

ipurposes ibetween i2010 iand i2017 ithe itotal i inumber iof ihouseholds iusing ithe icharcoal ienergy ifor 

icooking ipurposes iwere idecreased iby i i84.2 ipercent ifrom iwave1(2010/2011) ito iwave2(2013/2014) 

iwhile i81 ipercent iwere ia idecrease ifrom iwave1(2010/2011) ito iwave3(2016/2017), ithe itotal i inumber iof 

ihouseholds iusing iwood ifuels ienergy ifor icooking ipurposes iwere idecreased iby i i89.1 ipercent ifrom 

iwave1(2010/2011) ito iwave2(2013/2014) iwhile i83.1 ipercent iwere ia idecrease ifrom 

iwave1(2010/2011) ito iwave3(2016/2017), ithe icondition iseems ito ibe ipersistent irequiring ienergy isector 

itargeted ipolicies ifor itaking icare iabout ithis iproblem ithrough iintroduction iof iother icleaner imodern 

icooking ienergy ifuels. 

 iTaking iinto iconsideration iof ihigh idemand ifor ibiomass icooking ienergy ifuels iespecially ifor ifirewood 

iand icharcoal iand iyet ithe iregeneration irate ifor iwood iis ivery ilow ihence ithe ihigh idepletion irate iresulted 

ifrom ithe ihigh ipressure iunder ithe iforest iresources. iTo iensure ithe iforest iresources iconservation, ian 

iintervention iis irequired ito ireduce ithe ihigh idependency ifor iwood icooking ienergy ifuels. iThe isuccessful 

iintervention iwould iaddress ithe icost iof ienergy iand iother iconsequences ilike ihealth iproblems iand 

ienvironmental iissues iresulted ifrom ihighly irelying ion iwood icooking ifuels. iIt iis idifficult ito ireplace 

itrees/forest ifor iclimate ichange imitigations iat ithe idesired ipace ifor iour icountry iwhile iit iis ipossible ito 

ishift ithe ifamily iunits ifrom itraditional icooking ienergy ifuels ito icleaner imodern icooking ienergy ifuels. i 

 

 

i. Therefore ithis istudy isuggests ithe ineed iof ithe iurgent iand ideliberated ienergy ifor icooking ipolicies 

iinterventions ifor ithe ihouseholds ito iswitch ito icleaner imodern icooking ienergy ifuels ifrom 
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itraditional icooking ienergy ifuels iespecially iwood ifuels iand ihence idecreased iimpact iof icooking 

ienergy ifuels iin ithe icountry. 

ii. The igovernment ishould inot ionly iincrease ithe ioverall iinner-city ization irate iwithin ithe icountry 

isince ithe istudy ishowed ithat ihouseholds iliving iin iinner-city  iareas iare ilikely ito iuse ithe iclean 

imodern icooking ienergy ifuels ibut ialso iimprove ithe isettlement imeans iwithin ithe icountry isince ithe 

istudy irevealed ithat itype iof ihabitant ifor ihouseholds iinfluence ithe ihouseholds’ icooking ienergy 

ifuels ichoice. i 

iii. The ienergy icompanies iwithin ithe icountry ishould iimprove ithe itraining iprograms iabout ithe icleaner 

imodern icooking ienergy iuses iwithout irelying ionly ion ithe iformal ieducation ifor ithe ihouseholds’ 

iheads ias ithe istudy isurprisingly ishowed ithat ihousehold ihead iwith iformal ieducation iwere ilikely ito 

iuse icharcoal iand iwood ifuels iwhile iwere iexpected ito ibe imore ilikely ito ishift ito icleaner imodern 

icooking ienergy ifuels iinstead. 

iv. The ihouseholds iwere iencouraged ito icarry iout ithe inon-farm ibusinesses ifor iraising ithe itotal 

ihousehold iincome ias ithe istudy ishowed ithat ihouseholds iwith ihigher iincome iwere ilikely ito iuse 

iwood ifuels ibut imore ilikely ito iuse icleaner imodern icooking ienergy ifuels. 

 i 
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