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1.5 Action plans for the PHEV technology  

1.5.1 About the PHEV technology 

A plug-in hybrid electric vehicle (PHEV) is equipped with a conventional internal combustion 

engine and an electric motor. A battery rechargeable through any electric power outlet   runs the 

electric motor while the combustion engine depends on fossil fuels or bio-fuels. In case of fossil 

fuels, efficient gasoline option is more recommended. For a technology combining such two 

sources of energy, the amount of CO2 emissions is lowered due to the decreased amount of fossil 

fuel consumption.  

The source of electricity to which the battery plug is connected for recharging is expected to be a 

grid preferably based on hydropower, solar, wind and any other non carbon technology. For a 

recharging frequency of at least 2 times per day, PHEV consumes about 3 liters per 100 km 

against 4 liters in case of frequency of one charging per day. The overall efficiency of the system 

“Battery-Electric motor-Wheels” transforming the chemical into mechanical through electrical is 

about 75%.  The efficiency of an internal combustion engine is about 15% in urban areas and 

25% in rural or highways.  

The initial cost of a PHEV is higher than the conventional vehicles; in fact the PHEV are still 

limited on international market. However, the operational costs are affordable: 

- The cost of  the “gasoline-electric”  fuel for the PHEV options is 2 times lower than 

the cost of the conventional petroleum fuel used for common  gasoline vehicles; 

- The maintenance cost for common gasoline vehicles is about 1.5 times more 

expensive than the PHEV maintenance. 

The expected mitigation potential (Reduction of GHG Emissions)  is as follows: 

- The amount of CO2 emissions is about  0.11 kg/km for PHEV against about  0.44 

kg/km by usual non efficient  gasoline vehicles in urban areas;  

- In rural areas and  highways,  CO2  emission are respectively 0.09 kg/km  and 0.26 

kg/km  for PHEV and usual gasoline vehicles 

The introduction of these new vehicles on the local market entails some social benefits. It will 

stimulate   industrialization in setting up local units for manufacturing components of PHEV and 

their maintenance.  This will create more wealth including new jobs. 
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The economic benefits will come from the increased use of renewable resources and a decrease 

in importing gasoline and diesel fuels for vehicles. In addition to the potential manufacturing 

benefits; other economic benefits are linked to the fact that the cost of electricity is lower than 

the cost of fossil petroleum fuels. 

Environmental benefits will be realised from the increased use of such vehicles running on 

electricity and liquid fuel. This will be considered as an innovative contributor to a significant 

decrease in GHG emissions from the road transport sub-sector. 

1.5.2 Targets for PHEV transfer and diffusion 

- Increasing the capacity of transport sector ; 

- Substituting imported petroleum fuels by methane gas  converted into liquid fuels; 

- Developing a market based on efficient gasoline cars; 

- Introducing the green transport through the use of biodiesel and deployment of electric 

vehicles. 
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1.5.3 Barriers to diffusion of PHEV 

Table 11: Main barriers for PHEV technology  

Type Barriers Elements of barriers Presentation and dimension 

Economics 

and 

Financial 

 

High cost 

of 

purchasing  

a PHEV  

 

Limited purchasing power  of 

Rwandans 

 

GDP is low : about 275 USD per 

capita and per year 

Inexistent incentives for 

promoting new vehicles in 

compliance with GHG mitigation 

Banks , Micro-finances institutions, 

government agencies for transport 

sector are not yet sensitized to 

facilitation for electric vehicles  

Insufficient rates of taxes and 

fees to conventional pollutant 

vehicles and second hand 

vehicles 

Market for second hand vehicles is 

largely developed in Rwanda  

Inexistent local manufacturing  

units of components for 

assembling vehicles 

Only the process of importation of 

vehicles fully ready for driving is in 

place 

Inexistent special externalities 

applicable against vehicles 

consuming non efficient gasoline 

and diesel 

A lot of trucks and relatively old 

mini-bus are highly pollutant and 

often emitting  gases resulting from  

uncompleted combustion  
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Table 12: Non financial barriers for PHEV technology  

Type Barriers Elements of barriers Presentation and dimension 

Non 

Financial 

Market 

imperfection 

Monopoly of conventional 

gasoline and diesel vehicles 

Only a very small number  of 

electric motorcycles are available  

and optional 

Affordable second hand 

vehicles 

Purchase cost of a new vehicles is 

almost 2 times more important 

Pilot projects for 

demonstration are not yet 

developed 

PHEV vehicles are not yet present 

in Rwanda  

Unexpected competitiveness 

for PHEV options 

Not possible to benefit from 

inexistent PHEV market; 

economies of scale don’t work 

Inexistent demand for PHEV 

options 

Absence of infrastructure  for 

PHEV battery stations; absence of 

first steps-actions and promoters  

Legal 

framework 

Only regulation and laws 

governing conventional 

gasoline and diesel are 

operational 

GHG emissions from vehicles are 

not controlled  along the road even 

when exhaust gases are visibly 

observed  

Penalties and removal of old 

vehicles are missing 

Hesitation in destroying  old 

vehicles is still predominant 

Network of 

actors 

Private sector participation in 

innovation for transport  sub-

sector is limited 

PHEV technology remains 

unknown and unfamiliar to public 

potential purchasers and promoters 

of distribution of such vehicles 

Limited communication and 

share of opportunities 

between PHEV manufacturers 

and local importers for a step 

towards introduction of 

PHEV options are not considered 

and only conventional vehicles are 

imported from Europe and Asia 

mainly. 
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PHEV in the country  

Human and 

Institution 

capacity  

Limited technical and skilled 

human resources 

PHEV , technology susceptible of 

resulting in GHG emission 

mitigation  is not yet understood;   

very limited number of technicians 

sufficiently skilled in such a 

technology 

Insufficient institutional 

capacity 

Campaign for promoting PHEV 

options  is not organized; 

discussion about the PHEV  

benefits is not undertaken 

Dilemma: non starter , no 

demand 

Nobody is ready to introduce 

PHEV 

Social and 

Cultural 

Low confidence in PHEV 

alternatives 

Resistance to change and to 

replacement of conventional 

vehicles by PHEV  ones is 

potentially  hindering the 

deployment of new transport  

scenarios 

Research and 

development 

Absence of transfer of 

knowledge and PHEV 

technology from producer - 

countries  to local potential 

consumers in Rwanda  

Development of research and 

development facilities is missing 

while GHG emission from the fuel 

combustion for road transport are  

the highest in energy sector  

Limited focus on replacing 

fossil fuels by local renewable 

energy resources 

Impacts of imported fossil fuels on 

energy bill are highly negative 
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1.5.4 Proposed action plans for the PHEV technology 

Table 13: Technology Action Plan for PHEV technology 

Measure Justification Activities Responsi

ble 

Time 

frame 

Estimat

ed cost 

(USD) 

Sources 

of funds 

Success 

indicators 

Risks 

indicators 

Set up an 

industrial 

network for 

converting 

old vehicles 

into PHEV 

options 

Collaboration 

between promoters 

of PHEV options 

and the owners of 

conventional 

vehicle is crucial 

Feasibility study 

on conversion of 

old vehicles into 

PHEV; 

-Installation of 

an industrial unit 

for conversion 

Private 

sector; 

MININFR

A; 

MINICO

M 

10 

years 

 

1 

million  

GoR; 

JICA 

Numbers of 

swapped vehicles 

and number of 

new PHEV units 

-Converted 

vehicles have a 

small lifespan; 

-  Lack of 

enough 

customers 

-Law on 

bonus 

schemes 

-law on 

incentives to 

PHEV sub 

sector 

Contribution to 

policy on GHG 

emission mitigation  

in transport 

- Investigation 

on lessons and 

experience from 

abroad existing 

PHEV practices; 

--elaboration of 

the laws ; 

 

MININFR

A; 

REMA; 

MINICO

M 

10 

years 

 

40,000  G0R Published laws in 

Rwanda Official 

gazette 

 

Established 

laws are not 

properly 

applied 

Mechanism There is a great -Installation of MININFR 5 years, 800,000  GEF; The number of -Some 
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of investment 

in 

infrastructure 

for PHEV 

innovation ( 

changing 

stations) 

need in installing 

new stations for 

recharging batteries 

and in having a grid 

supplied with 

renewable energy 

50 pilot   stations 

for recharging 

batteries of 

PHEV; 

A; 

REMA; 

Private 

sector 

 WB; 

AfDB 

new stations 

installed for 

recharging the 

batteries of the 

PHEV electric 

motors 

installed pilot 

stations do not 

get sufficient 

PHEV to be 

recharged; 

 

-Subsidies’ 

deliver to 

suppliers; 

-application 

of exemption 

for  taxes and 

fees for only 

the end-users 

of the PHEV; 

-delivering 

bonus and 

subsidies to 

purchasers/en

d-users 

-Encouraging 

suppliers and 

promoters of PHEV 

-Encouraging the 

importation of 

PHEV  on a large 

scale  

-Bonus to PHEV 

promoters, 

consumers  and 

increased taxes to 

those purchasing 

classic vehicles 

result in an 

combined important 

-Negotiate and 

establish a 

special fund for 

subsidies and 

bonus; 

-Organizing a 

progressive 

ending of    

importation and 

use of 

conventional 

vehicles 

MINECO

FIN; 

REMA; 

MINICO

M 

5 years 20 

million  

WB;GE

F;EU;G

oR 

Number  of 

imported PHEV 

units every year; 

number of 

consumers to 

whom the bonus 

facilities have 

been delivered; 

 

 

Amount of 

subsidies are 

covering just  

the first phase 

of the activity; 

-people are not 

importing 

enough 

number PHEV; 

Preference to 

use moto-

cycles, an 

transport 

option very 

popular in 
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factor for 

promoting the 

PHEV 

Rwanda  

-Loans  

-leasing 

programs 

-grants to 

local 

industrial 

units for 

PHEV 

components 

The purchase 

channel process for 

new technology 

like PHEV requires 

particular grants 

and soft loans 

-Negotiate the 

carbon credits 

facilities, the soft 

loans, grants and 

leasing 

programs; 

-Installation of a 

unit for 

producing or 

assembling 

locally the  

PHEV  

RRA ; 

MININFR

A; 

MINECO

FIN; local 

financial 

institution

s and 

banks; 

REMA; 

MINICO

M 

10 

years 

 

60 

million  

BADEA

; 

AfDB; 

GEF; 

GoR 

Number of 

consumers , 

suppliers and 

companies which 

benefited from 

grants and 

subsidies every 

year 

-in other 

countries at 

regional level, 

other units of 

PHEV 

industries are 

installed 

Seminars and 

workshop for 

the capacity 

building in 

PHEV 

The deployment of 

such a new 

technology requires 

a sufficient number 

of local technicians 

to  deal with the 

PHEV technology; 

-Organization of 

short training 

sessions for 

technicians and 

stakeholders; 

distribution of 

brochures on 

REMA; 

MIMINF

RA; 

RURA; 

MIFOTR

A 

5years, 

 

300,000  

 

GoR Reports on 

seminars and 

capacity building 

sessions; 

Annually number   

of technicians and 

stakeholders 

Trained staff 

and technicians 

are not fully 

integrated in 

the job system; 
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 PHEV 

advantage; use 

of local media  

trained; 

Number of 

policymakers 

trained 

-Promotion 

of CDM and 

low carbon 

market 

credits to 

PHEV 

developers 

Development of 

PHEV project 

through carbon 

market is part  of 

obligations for 

GHG mitigation 

and it is  

important to access  

such facilities 

-Setting up a 

service for the 

carbon credits; 

-Inventory of all 

projects eligible 

to the carbon 

credits 

REMA; 

RDB; 

EWSA 

5 years  2 

million  

GEF; 

WB; 

EU 

The amount of 

CDM projects 

initiated and 

implemented 

The process of 

carbon credits 

is suddenly 

stopped due to 

reasons linked 

to any  

misunderstandi

ng between 

partners and 

donors 
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The transfer and diffusion of PHEV technology in Rwanda will require a set of stages including 

a key phase of RDD (research- development and demonstration) but also an installation of 

battery stations using preferably electricity generated through renewable energy resources. The 

risk of poor exploitation and low contribution of renewable energy resources to electricity sub-

sector has to be carefully considered. Therefore it will be important to consider the following 

factors before implementing the specific measures to remove the identified barriers: 

- Due to the low  Income per Capita (about 275 USD) ,the financial capacity of potential 

purchasers of  the PHEV new vehicles, instead of the most affordable second hand 

vehicles, is obviously limited; 

- The Banks  and Micro-finances institutions are not yet sufficiently sensitized to  potential 

facilitation in delivering loans and leasing programs for promotion of  electric vehicles; 

- A lot of trucks and relatively old mini-bus highly pollutant i.e. often emitting GHG gases 

resulting from uncompleted combustion cannot be easily swapped with PHEV options; 

- Purchase cost of a new vehicles is almost 2 times more important; 

- The PHEV  is  a new technology and  not yet introduced  in Rwanda; 

- Resistance to change and to replacement of conventional vehicles by the PHEV ones is 

potentially hindrance to the deployment of new transport scenarios. 

A set of specific measures are hence required: incentives to encourage suppliers and promoters 

of PHEV, consumers, and manufacturing units; increased taxes for generic and second hand 

vehicles; deliver of bonus for PHEV options; provision of subsidies for any local production of 

equipments like electric motors and other key spare parts; installation of a sponsored unit for a 

potential conversion of conventional vehicles into PHEV options.


