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Objectives, Scope
and Approach

The Powering Healthcare
Roadmap for Rwandawas
developed by Sustainable Energy
for All (SEforALL), under the

Power Africa -funded Powering
Healthcare Africa Project .

Rationale

A Rwanda has one of the fastest rates of electrification of
Sub-Saharan countries and is aiming for 100% electricity
accesshy 2024, including healthcare facilities.

A Data on powering healthcare facilities are sparse,
outdated, and stored in multiple locations, especially
data of last-mile facilities that still need to be connected
to the main grid.

A There is a need to understand the investment
requirement to bridge the energy access gap in
healthcare facilities, as well as adequate models for long-
term delivery of electricity, to help the government and
development partners take informed decisions.


https://www.seforall.org/system/files/2021-08/Powering-Healthcare-Africa-Project-SEforALL.pdf
https://www.seforall.org/system/files/2021-08/Powering-Healthcare-Africa-Project-SEforALL.pdf
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Roadmap objectives

Provide the government and its development
@ ﬂ partners with data on the scale of the remaining

energy gap in the healthcare sector, including

unelectrified or semi-electrified facilities.

Provide strategic information and
implementation guide lines needed by the
government and its partners to allocate

investments for powering healthcare in a
sustainable manner.

Provide options of long -term sustainable

@3 models including innovative models for
delivery of continuous and reliable electricity
service.

Powering Healthcare in Rwanda: Market Assessment and Roadmap 9
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Methodology

Approach

Data were collected through various qualitative and quantitative

methods including:

Review, meta-analysisand synthesis of documents

Stakeholder mapping

Semi-structured interviews

Data collection from 10 facilities (seven hospitals and three

healthcare centres)

Design and costing of standardized off-grid and back-up PV

solar technology systems based on available data from line

ministries, development partners and field visits

A Co-creation, validation and dissemination of market assessment
and roadmap.

To o o o

To

The Market Assessment and Roadmap was developed in close
collaboration with key stakeholders in the energy and health
sectors, including the Ministry of Health (MoH), Ministry of
Infrastructure (MININFRA),the Rwanda Energy Group (REG), the
Energy Development Corporation Limited (EDCL ) and several other
key stakeholders representing international development partners,
NGOs and the private sector in Rwanda.

Powering Healthcare in Rwanda: Market Assessment and Roadmap

The Market Assessment and Roadmap consists of several
components, including mapping of stakeholders and interventions,
data analysis, technology assessment, funding and financing
mechanisms, delivery models and a roadmap for powering
healthcare facilities (HFs) in Rwanda The Market Assessment and
Roadmap for Health Facilities is presented in the following chapters.

Market assessment and roadmap

1 2 3
ACE NIl Stﬁﬁgmﬁfnznd Data analysis
energy indicators =——> . —_— y
mapping
6 5 l 4
Delivery models . Generation and
) Funding and
and funding : : demand
. — financing
mechanisms technology
10
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CHAPTER2.1

Energy Access &
Healthcare Data

Sources: 2019-20 Rwanda Demographic and Health Survey,
World Bank data; 05th Population and Housing Census 2022

61%

Population with access to electricity.
A 47% connected to the national grid
A 14% via off-grid systems

&

203/100,000

Maternal mortality rate (  2020)
Average global: 211 (2017)
Average Sub-Saharan Africa: 533

&

30/1,000

Infant mortality (up to 1y, 2021
data)

Average global: 28
Average Sub-Sahaan Africa: 50

26%

Share of healthcare posts not
connected to the grid. 100% of
tertiary and upper healthcare facilities
are connected to the grid and have a
backup genset.

=

1.09/1000

Number of skilled healthcare workers
(physicians, nurses and midwives) per
1000 people. WHO recommends a
ratio of 4.45/1000.

&

67 years

Life expectancy (2020 data)
Female: 69 / Male: 64

Average global: 72 years
Average Sub-Sahaan Africa: 61

12


https://www.reg.rw/what-we-do/access/news/access-to-electricity-in-rwanda-reaches-777-from-10-in-12-years/?tx_news_pi1%5BoverwriteDemand%5D%5Bcategories%5D%20=%2017%2C35%2C32&cHash=e4cdcf0118604a43fe19d0168ee43cfe

Market Assessment / Energy Access Data andHealthcare

Healthcare facility data: Key findings

A Rwanda has a mixed healthcare system and most healthcare
facilities (HFs)deliver primary healthcare (82%).

A The MoH estimates that there are 2,139 HFs in Rwanda.

A The primary healthcare service is largely publicly owned (67%
ownership) with different levels of functionality (each primary HF
serves more than 8,300 people).

A The private sector currently plays a minor role in the primary
healthcare sector (33% of HFs), and a significant role in the
tertiary and upper healthcare sectors (88% and 41% of HFs,

respectively).

A HFs are mostly concentrated in the Kigali area (Nyarugenge,
Gasabo), mainly thanks to private HF contributions.

Powering Healthcare in Rwanda Market Assessment and Roadmap
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The Rwandan healthcare delivery System

07/ STRUCTURES | AGENCIES FACILITIES
7(( National Parliament/  Ministry of Tertiary Specialized hospitals; medical training
< Government  Health Hospital
? ‘é Provincial Governors Provmual PrOVInCIaI Mentorship, supervision of healthcare services
~ Hospital Hospital
s $ District District District Hospital ~ District Provide government-} § ~ 08} s UNél § N
> (§ Councils / / Hospital Hospital e[ si[»8&§ U [sCmke ACASa
& Executive Board patients referred by the primary healthcare
> O{,\ Committee / centres; carry out planning activities for the
= )%} District health district and supervise district healthcare
E Q\( Health Unit personnel
= 6\%\ Sector / Elected Healthcare Healthcare GpUe &£} § »Ues§pONEOC 1} &~
< Umurenge councils / Center / Centre package of activities at the peripheral level
> & Executive Healthcare e<Gliu eéA 8§81z sep[ Caes
x ‘j secretary Centre and rehabilitation services); supervise
= > and staff Committee healthcare posts and community healthcare
g (37 workers operating in their catchment area
L/(( Cell/ Elected Healthcare Post Healthcare Similar to healthcare centres, including curative
R Akagari councils / / Community Posts out-patient care, certain diagnostic tests, child
< Executive Health Worker immunization, growth monitoring for children
< secretary under five years
< and staff
Village / Village Community Community  Prevention, screening and treatment of
* NRH: National Referral Hospital Umudugudu  council / Healthcare Healthcare malnutrition, integrated management of child
UTH: University Teaching Hospital Village Workers Workers illness; provision of family planning and maternal
coordinator and newborn health, DOT, HIV, TB and other
and staff chronic illnesses; behavioural changes and

communication (health education)

Powering Healthcare in Rwanda Market Assessment and Roadmap 14
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Rwanda has 2,139 healt h facilities

g Referral Hospitals Public 13 M
L:’ Provincial Hospitals Public 3 28 M
-

|_

= University Teaching Hospitals Public 3 -

T

@ Specialized Centres/Hospitals Public 4 -

o

-} Hospitals Private 9 -

x :

(<_t) Seco_ndary—LeveI Teaching Public 9 i

T Hospitals

E District Hospitals Public 34 400,000
i Private Clinics Private 198 -

(14

lif Laboratories Private 2 -

14 . . . :

u Private Dispensaries Private 115 -

4

5 Healthcare Centres Public 513 26,000
5

< Healthcare Posts Public 658

T , 11,000
EE Healthcare Posts Private 588

=

o

o

TOTAL 2,139

Powering Healthcare in Rwanda: Market Assessment and Roadmap 15
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Geographic distribution of healthcare facilities

Rwamagain o s ——
ana RULSIFO  ————————
1.6 healthcare facilities per 10,000 people RUSIZi e————
Rulindo
Ruhango

Healthcare facilities are evenly distributed across the five regions

in Rwanda, with the lowest number located in the Kigali region . Rubavu
Nyaruguru
Nyarugenge
Nyanza

NORTHERN REGION Nyamasheke

Nyamagabe

Nyagatare

Nyabihu

Ngororero

EASTERN REGION Ngoma
Upper; 3 Musanze
Tertiary: 48 M“Eﬁg’fi
Primary: 423 Kicukiro
Total: 474 Kayonza
Karongi
Kamonyi

CITY OF KIGALI Huye
Upper: 11 Gisagara
Tertiary: 213 Gicumbi
Primary: 131 Gatsibo

Total: 355 Gasabo
Gakenke

Burera
Bugesera

Upper: 1
Tertiary: 21

Primary: 374
Total: 396

WESTERN
REGION
Upper: 4
Tertiary: 40
Primary: 416
Total: 460

SOUTHERN REGION

Upper: 4
Tertiary: 36 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

Primary: 415 NUMBER OF FACILITIES PER DISTRICT AND SECTOR
Sources: MoH 2023 data Total: 455 W Primary ® Secondary m Tertiary

o

Powering Healthcare in Rwanda Market Assessment and Roadmap 16



Market Assessment / Data Insights

Different healthcare services are offered by hospitals and healthcare

AIn terms of what they offer, hospitals differ from health
centres as they offer radiological services, treatment for
trauma and injuries, are equipped with intensive care units
and offer additional ser vices for people with disabilities.

A The health wards prioritized by stakeholders in terms of
needs for improvement are:

A Maternity
A Neonatology
A Laboratories
A Surgeries

KEY FIGURES HOSPITAL HEALTH CENTRE

Average current

bed capacity 189 15

Average patients 125 75

per day o

Powering Healthcare in Rwanda Market Assessment and Roadmap
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centers

SERVICES OFFERED BY HOSPITALS AND HEALTH CENTRES
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Market Assessment / Energy Access Data andHealthcare

The health sector in Rwanda

Qv mc -r gd ksg rdbsnq
nine priorities defined in the following
documents:

i) the National Strategy for Transformation
(NST1) for the period of 2017 2024,

i) the fourth Health Sector Strategic Plan
(HSSP4) for2018/19 = 2023/24, and

iii) a Health Financing Strategic Plan for 2018
2024

Powering Healthcare in Rwanda: Market Assessment and Roadmap

hr 1s

A

Regdtictiosof the d ¢

prevalence of stunting

Strengthening health
sector financing and
health service delivery

Strengthen disease
prevention awareness
and reduce
communicable and non-
communicable diseases

N

5

q rimprovement of maternal

mortality and child health

Increasing the quality
of human resources for
health

Digitalizing health
services to enhance
data-driven decisions
and prioritization of
resources

Sustainable Energy for All

Construction and
improvement of health
infrastructure

Ensuring availability and
sufficient resources to
finance the delivery of
health services in line
with the Health Sector
Strategic Plan

Institutionalizing and
scaling up innovations
and new proven impact
interventions to
accelerate Universal
Health Coverage (UHC)

18
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Health sector performance

Maternal mortality

Maternity mortality rate declined between
2005 and 2015 from 750 to 210 per 100,000
live births respectively. The 2020 rate was at
203/100,000, less than the average global in
2017 (211) and then average in Sub-Saharan
Africa (533).

The Government aims to reduce the rate
further to 126/100,000 by 2024.

Infant mortality

Infant mortality is 30 per 1,000 live births. This
is slightly higher than the average global (28)
and lower than the average in Sub-Sahaan
Africa (50).

The Demographic and Health Survey (DHS)
carried out in 2019/20 showed a correlation
between infant mortality and income, as seen
in the graph.

Human resources (HR)

Current figures show that there are 1.09 skilled
healthcare workers (physicians, nurses and
midwives) per 1000 people. This is four-fold
lower than T 2 ? 0 arecommendation  of
4.45/1000.

The NST-1 goal for 2024 is to enhance HR
compared to 2013/14 figures:

A One medical doctor per 7,000 people from
10,055

A One nurse per 800 people from 1,142
A One midwife per 2,500 from 4,037

Life expectancy

| E[ O} Jiféexmgectancy hasincreased by 7%
over the last decade from 62.5 yearsin 2010 to
66.8 in 2020.

Powering Healthcare in Rwanda: Market Assessment and Roadmap

INFANT MORTALITY RATE BY WEALTH QUANTILES

50
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https://www.unicef.org/rwanda/media/4606/file/Health-Budget-Brief-2022-2023.pdf
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Primary and tertiary HF are predominantly public, while tertiary are private

AThe updated 202 3 data from the MoH show that most primary and

upper healthcare facilities are owned and operated by the
government (59% and 67% respectively).

AThe private sector plays a major role in tertiary healthcare facilities

(88%).

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Upper Tertiary Primary

m Public m Private

Powering Healthcare in Rwanda Market Assessment and Roadmap

Rwamagana
Rutsiro
Rusiz
Rulindo
Ruhango
Rubavu
Nyaruguru
Nyarugenge
Nyanza
Nyamasheke
Nyamagabe
Nyagatare
Nyabihu
Ngororero
Ngoma
Musanze
Muhanga
Kirehe
Kicukiro
Kayonza
Karongi
Kamonyi
Huye
Gisagara
Gicumbi
Gatsibo
Gasabo
Gakenke
Burera
Bugesera

20 40 60 80 100 120 140 160
NUMBER OF FACILITIES PER DISTRICT AND OWNERSHIP

H Public m Private

o

180
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CHAPTER 2.2

Enabl | ng Interviewed stakeholders
Environment

NON -PROFIT SECTOR
8 not-for-profit organizations

PRIVATE SECTOR
4 private organizations

DONORS
12% 4 international donors

PUBLIC SECTOR
8 public stakeholders
10 healthcare facilities (HFs) visited (all regions)

21




Market Assessment / Enabling Environment Sustainable Energy for All

The Rwandan electricity delivery system

A The MINECOFIN and the MININFRA are the policymakers shaping the

enabling environment for energy provision in Rwanda: 20008 IBI0 NS

o The MINECOFIN allocates the budget for energy investments and i
operations. MINCOFIN

o The MININFRA develops energy policies and targets
A Projects are executed by the national utility company , the Rwanda Energy '
Group (REG) owned by the government and divided into two departments: Budget transfers MIN"\,IFRA
o The EUCLis responsible for the operation and maintenance of grid im,estt?nz,'fti,:%r
connection lines operations i
. . . : REG
o The EDCLIisin charge of public investments in new energy generation Rwanda Energy Group
projects. - I
| Electricity Electricity %
A Rwanda Utilities Regulatory Authority (RURA) sets the tariffs for energy prices IPPs NN EUCL ' @
in Rwanda. “W m =
A The EDCL develops the Energy Access Rollout programme, in which the e e et via biling | 23
expansion of access to electricity in Rwanda is planned. Charges) ((';‘Zﬁeiaﬁom TaD)
A The EDCL is the main contact for private energy investors that want to operate
in the field of energy, both on -grid/off -grid and for clean cooking. e - H2S

Powering Healthcare in Rwanda Market Assessment and Roadmap 22
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A Sector Working Group leads the implementation of HFE projects

AThe Sector Working Group is a pivotal Sector Working Group
exchange among institutions planning and
prioritising HFE projects in the country MININFRA RDB
AFE pT‘OjeCtS \{ary between p}JbIlc- | REG MoH
and private-oriented setups: in the first case,
the REG leads the implementation, while in l
the second case the RDB manages the . ) .
interactions between the private developer [ MINECOFIN ]—»[ MININFRA [ S MoH
and other public actors (EDCL, HFs). | *PV power systems <50kW do
¢ OucC Ossg} [éépUe[iac
AHFE can run under a PPP between the v —{ . )
' RDB Private Dev.*
private developer, the MoH and/or the G@ 0D ‘
healthcare facility. S5
O (D { A
& 9 HF
\ 4 g g v .
[ EpcL | 33 [ EbcL b
; < Private Dev.
S5 ‘
v S v

[ Project Implementation ] [ Project Implementation ]

Powering Healthcare in Rwanda: Market Assessment and Roadmap 23



Market Assessment / Enabling Environment

Energy policies aim to reach full connectivity by
2024

Powering Healthcare in Rwanda Market Assessment and Roadmap

Sustainable Energy for All

Energy related policies Gintent is
to achieve full electrification
through 70% grid connection
and 30% off-grid systems.



Market Assessment / Enabling Environment

Energy access and healthcare 9

Limiting financing undermines healthcare services

The main obstacle identified as hindering healthcare services is limited
financing followed by a lack of qualified personnel.

Limited financing I
Limited qualified personnel | I
Low-quality infrastructures and equipment ||
Low insurance contribution | EEENEGEGE
Low health workers' salary | NN
Staff turnover | N
Low technical know-how | N
Insufficient employed personell | N
Health workforce motivation and retention | IR

0% 5% 10% 15% 20% 25% 30%  35%
RESPONDENTS

Sources: Stakeholder consultations

Powering Healthcare in Rwanda Market Assessment and Roadmap
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Rs | d goaréeptidng r -

Better equipment maintenance is needed

Stakeholders see room for improvement in the equipment at
healthcare facilities (both energy-related and medical), as well as equipment
maintenance. They also identify a lack of skilled healthcare workers.

Stakeholders highlight the fact that margins for improvement may leverage
on: (i) specialized personnel with experience abroad; (ii) latest-generation
surgical and diagnostic equipment; and (iii) skilled technicians for using
healthcare machinery.

Improve the facilities' equipment and maintenance
Improve the health workers' skills and qualifications
Increase the number of health workers
Improve the health infrastructure and its maintenance
Strengthen primary health care
Ensure the affordability of health services
Increase the health workers' salary
Ensure clean and sufficient water provision
Improve the access roads
Improve the quality of service delivery at all levels
Ensure backup energy systems

Increase the number of health facilities

0% 20% 40% 60% 80%
RESPONDENTS
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Energy access and healthcare : Findings and recommendations

Effective policies can accelerate HFE

A The whole of Rwanda is targeted to be electrified by 2024 using
either grid extensions or off-grid technologies. Connecting the
whole country by means of grid extension is the primary goal.

A The Health Sector Strategic Plan foresees a powering strategy with
a focus on healthcare posts.

A The location of HFs is one of the key selection criteria used to
define priority in the Energy Sector Strategic Plan (ESSB, together
with productive uses, education facilities and population density.

A There is no dedicated policy targeting HFE specifically, whereas a
comprehensive approach has been adopted and HFE s included in
the broader ESSP(2018-2024).

A Considering that the MININFRA has already allocated huge
investments to increase the centralized energy generation capacity,
the national priority should be given to boost grid extension and
decentralized systemsto achieve universal accessto electricity.

A HFs' electricity bills are subsidized by the government (facilities can
claim taxes paid on electricity bills).

Powering Healthcare in Rwanda: Market Assessment and Roadmap

Stakeholders have different views with regard to priorities and obstacles

A Donor, private and not-for-profit stakeholders do not agree regarding the
lack of specific plans for HFE since it strongly depends on the stakeholder@
nature and role in the health and energy sector.

A Most donor, private and not-for-profit stakeholders believe there is an
adequate integration between on-grid and off-grid plans to power HFs,
while the following obstacles are also identified :

A Lack of an enabling environment for off-grid investors, not only for the
initial investment for operating the systems

A Lack of subsidies for mini-grids, similar to government subsidies for grid
connection costs (90% of subsidy). This would imply the need to set a
tariff and adopt an automatic subsidy.

A One major obstacle is the long-term sustainability of energy facilities.
A Lack of management approach of the HFs.

A The government promotes investments in HFE (e.g., no connection fee and
reduced tariffs since facilities enjoy tax exemption for renewables). It also
favours the process for establishing and operating private HFs, which is well
defined by the MoH, even if there is limited stakeholder awarenesson such
topics.

26
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Enabling environment : Findings and recommendations

There is still room for improvement

Coordination, effectiveness and inclusion of private sector is key

A Only 39% of interviewed stakeholders perceived that the policies
and plans to power HFs are sufficiently integrated . Specifically, they
would prioritize following interventions:

A Increase investments for maintaining health facilities

A Coordinate with local communities to find synergies between
multiple projects, such asthose targeting health facility, telecom
towers and community electrification;

A There is good coordination among donors, practitioners and
institutions with still some room for improvement to effectively
improve actions at a decentralized level.

A Permit/authorizations processes are perceived astoo slow.

A Regulations and investments are mostly focused on new
installations and not on existing ones.

Powering Healthcare in Rwanda: Market Assessment and Roadmap

A Public institutions should explore a comprehensive communication plan to duly
update stakeholders about energy-related plans/policies and thus increase their
awareness about the sector. Events and newsletters should be regularly
managed to keep them informed.

A Improve communication channels (also by using ICT solutions) between
institutions/government and decentralized authorities in order to properly
train/shadow/enhance their capabilities in implementing policies and strategies
in an effective manner.

A Donors and practitioners should take such coordination into consideration since
the competition is high in such a small and almost saturated market.

A Improve the identification of issuesat ministry level by updating the data set of
primary HFs with additional data (energy, infrastructure)

A Timing for project development affects the project budget considerably and
the attractiveness of the potential investments, thus processes should be
facilitated and timing should be clearly defined and respected.

A Low maintenance and lifespan of infrastructures, including medical equipment
and energy power systems, negatively impact the healthcare delivery system,
thus policymakers and donors should effectively promote and open up
opportunities for private service providers from the energy sector.

A Building sustainable business models should consider assets' lifespan.

27
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Enabling environment : Findings and recommendations € s UOCG } i

Priorities should be reassessed and gaps identified Strong planning and commitments needed, while skills and tools are in place
A Strategic priorities to strength | E [ O }halircare sector A Strategic planning should duly take into consideration:
should include the energy-related assetand its long-term A Safety of electrical installation and equipment, especially adaptation of existing equipment

sustainability, whereas the National Health Sector
Strategic Plan 2018 2024 does not adequately integrate
such aspects.

A Considering that MININFRA has already allocated huge

A Backup energy systemsto ensure reliable healthcare services
A Efficient appliances to reduce the load profile and energy expenditure
A Integration of the energy-related aspectsinto the Health Management Information System.

investments to increase the centralized energy A A strong government commitment on distribution and last-mile connections is needed,
generation capacity, the national priority should be given one that takes a deeper look at the connection of more customers and public servicesinto
to boost grid extension and decentralized systems to the system by means of grid extension or off-grid systems, and thus reducing investments
achieve universal accessto electricity. in energy generation for the upcoming period. An enabling environment should be

A A stakeholder self-assessment reveals that the level of favoured to effectively pursue such a commitment.

preparation is sufficient among only 44% of internal staff. A Internal staff should be more involved in continuous learning, especially on demand-side

A Cost-reflective tariff in mini-grid projects is the objective management (DSM)strategies and ICT.

of a negotiation with RURA, but a tool able to calculate A Skills/experience should be duly taken into consideration to assign assignments.
the tariff is missing. A Specialized expertise would be required in the health and energy sectors, even leveraging
on experience gained abroad.

AAdopt a tool to standardize the calculation of the cost-reflective tariff, to reduce
uncertainty in off-grid projectsd financial planning. This is particularly relevant to
community mini-grids where the health facility is considered an anchor load, though with a
limited ability to pay.
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Data Insights

Sources: own consultations; MoH data 2019 and 2023
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Sizing the access gap + The market opportunity covers
solar PV systems with differ ent access status

2500 Majority of HFs are on-grid

Opportunity : moving from diesel-based back-up systems
2139 to renewables should be explored through cost-benefit
analysis

2000

1500 Opportunity : System repowering for improving reliability
and type of healthcare servicescould be explored*.

1000 Majority of off -grid HFs are powered by diesel genset
Opportunity : moving from fossil fuel-based systems to
renewables is an opportunity for sustainable HFE.

500
Minority of HFs are un-electrified
(1,813) | | Opportunity : achieving 100% HFs with accessto reliable
(97) n electricity supply.
0
Total Health Facilities On-grid Solar PV (off-grid)  Diesel genset (off-grid) Without power
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100% of health centers and 74% of health posts are grid -connected

Note: 2023 data are not available for 218 out of 326 healthcare posts (HPs)(66%)

ADMINISTRATIVE HEALTHCARE GRID-CONNECTED NOT OFF-GRID

STRUCTURE FACILITIES FACILITIES FACILITIES

NATIONAL Tertiary Hospital 100% 0%

PROVINCIAL Provincial Hospital 100% 0%

DISTRICT District Hospital 100% 0%

SECTOR Healthcare Centres 100% 0%

CELL Healthcare Posts 74% (920 HP9 26% (326 HP9

USING DIESEL GENERATOR 57% 185 -

86 powered by standalone
USING SOLAR TECHNOLOGIES 30% 97 systems
11 powered by mini -grids

WITHOUT ELECTRICITY 13% 44 -

TOTAL 100% 326

Sources: Self-processing of data provided by the MoH, January 2023, adjusted with MoH data 2019
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Off -grid HFs are evenly distributed within the country

A Most off-grid HFs are located in the West, while in the city of Kigali
there is only one off-grid post.

A Off-grid HFs are homogenously distributed across the regions, except
for the Kigali region.

NORTHERN REGION
City of Kigali, 1% # off-grid HP: 57

EASTERN REGION

(0]
West, 26% # off-grid HP: 55
CITY OF KIGALI

WESTERN REGION # off-grid HP: 1
# off-grid HP: 66

North, 24%

SOUTHERN REGION

# off-grid HP: 50
East 27% South, 22% off-gri

Off-grid area in NEP

Source: National Electrification Plan 2018. Extract from TRAIDE, Investment Opportunities in the Rwandan Energy Sector, 2020. Coordinates are available for 280 out of 326 HPs.
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At hkchmfr- pt khsx hr jdx enq deedbshuc

ROOM WIRING
Key responsibilities : 1%

A The Ministry of Infrastructure (MININFRA) s the entity responsible for the buildings.

A The Ministry of Health (MoH) is responsible for all the equipment and technological systems
(including medical, water, energy, safety of electrical installation).

A < U 2 priority regarding HF infrastructure is the safety of the electrical installation and equipment,
especially adaptation of existing ones, with a focus on tertiary and upper HFs.

The quality of the healthcare service strongly depends on the status of the infrastructure and its 99%
capacity to host medical electrical devices. m Not Wired rooms - TOTAL m Wired rooms - TOTAL

Surveys of 10 HFs revealed the following related to building characteristic s: GE-R ONNLR AX TR@ED

A 100% have iron sheet roofs. 20
9%
A 90% have walls made of burnt/stabilized bricks with cement, while the remaining 10% have walls
made of cement blocks.

A 80% have floors made of cement screed, while the remaining 20% are made of concrete/stone.

A 100% have glass windows.
A 99% of the HFs' rooms are electrically wired. 89%

A 89% of the HFs' rooms are dedicated to healthcare services provision (e.g., staff accommodation). m Rooms dedicated to healthcare service provision
B Rooms dedicated to the health staff housing
Rooms dedicated to other users
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’ ‘ " Site visits identified grid interruptions and
/) | sporadic energy -related accidents

A While carrying out the study, the team visited seven hospitals and three health centres to
evaluate the grid quality and safety for people and equipment.

A All of the facilities had experienced interruptions in the month before the visit, and more
than half of them experienced at least eight interruptions.

A Most of the facilities reported no electricity -related accidents, while only one reported
more than eight accidents in the last month.

INTERRUPTIONS DURING THE LAST MONTH ACCIDENTS DURING THE LAST MONTH
1 1

= Never m 1 per month  m 3-4 per month = Never = 1 per month m 3-4 per month

8 per month = >8 per month 8 per month m >8 per month
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WASH is essential part of healthcare provision

WASH-related characteristics in the surveyed HFs: WATER-RELATED DATA FOR PRIVATE AND PUBLIC

A 50% have water purification systems HEALTHCARE POSTS AT NATIONAL LEVEL

A 40% have water pumping systems HEALTH POSTS WITH ACCESS HEALTH POSTS WITH RAINWATER
A 100% have accessto national water grid* TO NATIONAL WATER GRID o e e e 10
A'50% of the surveyed HFs have covered pit latrines 19

Water consumption and expenditure :

A 2 U a é Audrabgelidaily water consumption is 31,000 litres/day

A Health centres' average daily water consumption is 10,000 litres/day
A 90% pay a monthly fee for the water supply 358

A Water price is around 320 RWf/m3 (link)

* Data confirmed by field surveyand UNICEF data for Rwanda (ink) myes mno m yes ® NO m no data

Sources: field survey; MoH data; WASAC Tariffs & Charges(last retrieved March 2023)
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ICT technologies and telemedicine adoption is key for modern healthcare services

. : HEALTH POSTS OWNING COMPUTERS
1 Status of telemedicine and ICT adoption

57

A Only half of stakeholders interviewed are aware of the adoption of telemedicine in Rwanda

A Two-thirds of stakeholders interviewed are aware of the adoption of ICT servicesin the Rwandan health sector,
however half of them estimate an early stage of ICT services, with their adoption in hospitals only, and the other
half estimate a good quality and diffusion of ICT services

AJ C[ 1 & A dilejgénpyadveals a lack of awarenessand information on the matter and an uneven adoption of
ICT services

2 How ICT currently serves the health sector myes mno mnodata
@ Data management Health insurance 6% Electronic payments Telemedicine HEALTH POSTS WITH AN INTERNET CONNECTION
19

3 Opportunities for ITC to integrate energy and health sectors

A ICT and even blockchain technologies can help to keep track of customers' payments and better coordinate
different services

A ICT can enable remote monitoring of the power components for better O&M of generation but also appliances.

A ICT supports customers to accessonline services

Eyes mno mnodata

A PCsand internet connectivity can enable telemedicine .

A ICT provides impactful data for blended fundraising and advocacy actions. . , _
ources: Stakeholder consultations
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Cooking and heating can further drive energy demand in health facilities

According to the Energy Sector Assistance Management Program (ESMAP),
only 2% of the po pulation in Rwanda has access to clean cooking equipment.

Firewood and LPG are the most used fuels in the surveyed HFs, with a
preference for firewood in healthcare centres and LPG in hospitals.

Sources of energy for cooking and heating
35%

Equipment used for cooking and heating
60%

30% 50%
9

25% 40%
20%

30%
15%

10% 20%

5% 10% I
0% 0%
N > 2 & 2 s 2 2) @ 5 o @ & @ W e o~ & & @ © & > &
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Data insights : Findings and recommendations

Different d atabases exist that should be revised

A The government databases are managed by the MoH and the Rwanda
Energy Group (REG)

A There is an opportunity to merge the different repositories between
the MOH and REG

A The external databases should be revised with more up-to-date data.
A Government databases are more granular than external sources.

A Updated data about the HFE sector are not easily accessible and quite
fragmented.

A Open-source datasets are not regularly updated and data on HF
energy sources are poor.

A Only 17% of stakeholders interviewed said that accessto sectoral data
was easy, while 33% perceived it to be moderate and 33% difficult or
very difficult. No language barrier was reported by the majority.

Powering Healthcare in Rwanda: Market Assessment and Roadmap

Data can be streamlined and enriched

A Facility types are not always aligned in terms of nomenclature; some
facilities may have more than one name, thus creating confusion.

A There are available and updated data on HF operation status but
without details on services provided .

A Facility ownership data are available and updated .
A Data on connection to the national grid are available and updated .

A Data on source of electricity for off-grid HFs are partial or not
updated .

A There are no available data on backup systems.

Powering WASH is an opportunity

A Provision of clean water is vital for the delivery of healthcare services

A Availability of power would enable electrical water pumping and
purification.

A Lack of water-related data should be addressed to sustain specific
water projects as part of an integrated water-energy approach.
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Data insights : Findings and recommendations & s U O C (i

ICT and telemedicine implementation require an appropriate enabling environment

Need:

A Even if the government is promoting ICT services and telemedicine, there is still a lack of awareness among
stakeholders and uneven adoption in the healthcare sector.

A Adopting simple, userfriendly and cost-effective ICT solutions able to better support both patients and
healthcare personnel is recommended .

A Provision of adequate ICT infrastructure is critical for adoption and diffusion of both HFE projects (e.g., planning
and monitoring) and IT healthcare services(e.g., data and service management).

A Provision of adequate ICT infrastructure enhancesé [ C Agoffiehde in the system.

A Responsible institutions/agencies should undertake actions to better support HFs and patients to access
information, with a focus on improving data sharing from primary HFsto central institutions/agencies.

A Donors should promot e and support gathering of impactful data for blended fundraising and advocacy actions.

Enabling environment :

AAddressing the need for HF personnel training on ICT and telemedicine technology is recommended.

A Institutional regular training courses can potentially enhance knowledge and skills of HF operators (clinicians,
technicians, managers, administrators) by increasing work efficiency and effective utilization of ICT technologies,
to be adopted in O&M energy systemsaswell.

A A comprehensive legal and regulatory e-policy framework that regulates the adoption and implementation of
telemedicine should be pursued. It should adequately address issuesof security, confidentiality and privacy that
slow down its adoption .
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CHAPTER 2.4

Generation and
Consumption
Technology
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800 Wp /1.7 kWh

PV power solution and useful
storage capacity required to power
off-grid healthcare posts

A

@:/x

7.7 kW

Useful storage capacity required
to provide back-up power to
grid -connected healthcare
centres

+H /“-

@:/x

2.1 kWh

Useful storage capacity required
to provide back-up power to
grid -connected healthcare posts

55

~$8.1 / Wp

CapEx cost to deploy power
solutions to healthcare posts,
including rewiring
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Market Assessment / Generation and Consumption Technology

Current energy demand and expenditure of
healthcare facilities

HOSPITALS HEALTHCARE CENTRES | HEALTHCARE POSTS
Daily 825 kwh 5.2 KWh 2.1 KWh
Monthly 24,750 kWh 157 kWh 63 KWh
electricity bill (monthly) 4,534,244 RWF $4,172) 18,953 RWF ($17.4) 0
fuel-based backup 166,005 RWF ($153) 26,183 RWF ($24.1) 29,692 RWF ($27.3)
(monthly)
Total (monthly) 4,700,249 RWF ($4,324) 45,137 RWF ($41.5) 29,692 RWF ($27.3)

* Data on the daily demand of the hospitals and health centres were gathered during the site surveys; electricity expenditure
considers an electricity tariff equal to 186 RWF/kWhand diesel average price of 1591 RWF/litre.

** The exhange rate used is $0.00092/RWF (as per February 2023)

Powering Healthcare in Rwanda Market Assessment and Roadmap
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Effective demand and ideal | oad profile for healthcare posts

AcCurrent daily energy demand observed is 2.1 kWh.

AThe effective daily demand, considering current levels of suppressed demand, is estimated at 2.9 kWh.
AMore than a third of electricity demand is attributed to lighting .

AHealthcare staff accept patients from 7am to approximately 5pm. After that, the load is attributed to night
lights and phone chargers.

AThere is no seasonality observed in the daily load. Although changes in disease frequency across a typical

year are observed, each disease represents a peak in a different period, resulting in an overall balancing of
healthcare delivery servicesand related energy needs.

DAILY LOAD PROFILE DISAGGREGATED BY LOAD TYPE SHARE OF LIGHTING AND OTHER
200 ELECTRICAL DEVICES
175
150
E 125 . m HP - electrical
g 100 37% devices
© 75
. 50 m HP - lighting
25 63%
0
0 4 8 12 16 20 24
Time [hours]

—e—HP - lighting —e—HP - electrical devices —e—Total daily demand
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Effective demand and ideal | oad profile for healthcare centres

A Current daily energy demand observed is 5.2 kWh.
A The effective daily demand, considering current levels of suppressed demand, is estimated at 10.9 kWh.

A Lessthan athird of electricity demand is attributed to lighting , which can be observed in the load profile,
where load during the daytime is higher than the night peak at 9pm.

A There is no seasonality observed in the daily load. Although changes in disease frequency across a
typical year are observed, each disease represents a peak in a different period, resulting in an overall
balancing of healthcare delivery servicesand related energy needs.

DAILY LOAD PROFILE DISAGGREGATED BY LOAD TYPE SHARE OF LIGHTING AND OTHER
800 ELECTRICAL DEVICES
700
600 32% m HC - electrical
' 500 devices
@ 400
n%_ 300 m HC - lighting

68%

0 4 8 12 16 20 24
Time [hours]

—e—HP - lighting —e—HP - electrical devices —e—Total daily demand
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Proposed solutions and costs are designed according to their  current energy sources

d¢h _@_
il HOSPITALS 155 HEALTHCARE CENTRES [[fl] HEALTHCAREPOSTS
26% ARE OFFGRID, OF WHICH 70%
MAIN ELECTRICITY SOURCE 100% ARE ON-GRID 100% ARE ON-GRID HAVE A GENSET AS MAIN SOURCE
_[,] BACKUP ELECTRICITY 100% have a genset Most have a diesel Few have a diesel No backu
— SOURCE backup genset backup genset backup P
Q PROPOSED SUPPLY Replace backup gensets Replace backup gensets Replace backup gensets Install standalone PV
STRATEGY with battery banks with battery banks with battery banks

Standardized grid-connected SERETIE battery Standardised standalone PV
backup systems for grid-

battery backup systems for all connected healthcare systems for continuous supply

healthcare centres of off-grid healthcare posts
posts

*@' PROPOSED Case-by-case
S SOLUTION assessment needed
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Off -grid health posts require a 800Wp stand -alone power solutions

Sizing assumptions:

A 2417 electricity supply

A 100% energy from renewable sources
A Sizing autonomy of 12 hours

A Sizing based on ideal energy demand
A Battery technology: lithium battery

A Daily depth of discharge : 70%

A Grid (wiring) losses: 3%

A Water pumping system not included in this design but
recommended in a water-energy integrated project

Solar-PV generation 1,245 kWh
Battery conversion losses 139 kWh
Grid losses 32 kWh
Net electricity generation 1,075 kWh
PV share in energy mix 100%
Diesel share in energy mix 0%

Powering Healthcare in Rwanda Market Assessment and Roadmap

PV array 0,8 kWp
Diesel generation 0
Energy storage (lithium) 2,4 kWh

ENERGY GENERATION AND BATTERY DISCHARGE PROFILE

500
450
400

w
a
o

Power [W]
N
a1
o

0 2 4 6 8 10 12 14 16
Time [hours]

—e—PV —e—Energy Storage

Sustainable Energy for All

18

—e—eo—0—0—0—o
20 22 24
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Off -grid standalone for healthcare facilities would cost $8,1/Wp

QUANTITY | UNITCOST($) | TOTALCOST($) Energy storage EPC margin

(lithium contingency,
CAPEX batteries), 16% 20%

Energy Storage (lithium batteries) $/kWh 2.4 421 1,012
Solar-PV panels $/kWp 0.8 369 295
Inverter per unit 1 1,001 1,001 Solar PV
Solar_—PV panels installation (material $/KWp 0.8 556 445 panels, 5%
and field works)
Energy Management Systems (EMS) Per unit 1 1,054 1,054 ansport
AC building wiring fortfait 1 723 723 10% ’
Transport per system 0.1 6,322 632 Inverter,
EPC margin and contingency % 25 1,290 15%

$6,451
Total $8,1/Wp C building
OPEX wiring, 11%
Annual total % of CAPEX 5 323 323 Solar PV panels

(material and
field works), 7% Energy Management
Assumptions: System (EMS) 16%
A Tax exemption for RE projects taken into account
A Including building wiring
A Excluding soft costs (e.g project development and management, insurance, financing costs, etc.)
A Soft costs should fall in the range of 10-15% of. CAPEX, dgp_gnding_on the projgcz sca}le, trle . A _ _

} 8e8l Uéegpla O[Céps8 [O} épUESsCOa sUNeéel 8NS§OC[pG [sChe ACASAT
A OPEX excludes Ithium battery replacement foreseen between year 7 and 11 of operation.
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Proposed solutions and costs for healthcare centres
and healthcare posts

_ HEALTHCARE =@ HEALTHCARE
i%58 CENTRES LI posTs

GRID-CONNECTED GRID-CONNECTED OFF-GRID

PROPOSED 11 kWh lithium-ion 3 kWh lithium-ion 800 Wp solar-PV +
SOLUTION batteries batteries 2.4 kWh lithium battery
CAPEX

REQUIRED $9,483 $3,885 $6,451

Powering Healthcare in Rwanda Market Assessment and Roadmap

47



Market Assessment / Generation and Consumption Technology

Technology: Findings and

Off -grid PV and backup solutions can provide contin uous power

A While the grid is expanding in Rwanda, there are some healthcare
posts that would be better served with off-grid PV technologies.
Those could be deployed rapidly to meet the s U & O Gapy&sisy
2024, while leveraging private sector investments.

A Grid-connected HFs will always need some form of back-up
solution, in order to supply the facility during blackouts while work
take place to expand and enhance the grid, or to serve as UPS
systemsonce the grid quality is stabilized.

A Renewable energy components are tax exempted, while medical
equipment is not. This hampers the adoption of energy-efficiency
equipment, which would drive the energy demand and,
consequently, the implementation on HFE

Powering Healthcare in Rwanda: Market Assessment and Roadmap

Sustainable Energy for All

recommendations

Budget hasto made available to invest in such solutions

A Stakeholders are not aligned in prioritizing investments in energy-
efficient medical appliances with respect to other actions in the
healthcare sector.

A Stakeholders are aligned in prioritizing investments in energy
supply systems with respect to other actions in the healthcare
sector.

A Stakeholders interviewed perceive a high cost of electricity, and
the national electricity supply does not guarantee a continuous
service. Diesel back-up units are not perceived as an affordable
solution to cover such an interruptions.

A HFs experience limited budget for: (i) paying all salaries, (i)
purchasing medicines, and (iii) purchasing medical and other
electrical equipment, including energy-related equipment.
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Technology: Findings and recommendations ¢ s UOC 0 } |

Actions and commitments are needed in various segments

A Supply technology : Replacing fuel-based gensets with
standalone PV and/or storage can guarantee a continuous
electricity supply for the HFs without depending on fuel
availability or emitting greenhouse gases. They can improve the
operations of the HFsin a sustainable manner.

A Tax exemptions : Competent bodies (the Rwanda Revenue
Authority and the Ministry of Finance and Economic Planning
(MINECOFIN)) should consider extending tax exemption status
to medical equipment, even pursuing a new amendment to the
East Africa Customer Management Act.

A Energy -efficient medical appliances: In order to proliferate
energy-efficient medical appliances in HFs, promoting awareness
and investments are necessaryon:

A energy accesswith long-term sustainability as a prerequisite
for investing in energy efficiency

Asaving in energy expenditure by using energy-efficient
appliances

A medical appliance standardization and maintenance

Powering Healthcare in Rwanda: Market Assessment and Roadmap

Aenergy—efﬁcient medical appliances at the PHC service
delivery level

A the direct impact of energy accesson healthcare quality

A Cost of back-up systems: adequate maintenance of back-up

systems should be assured adequate budget and resources for
O&M of energy systems and electrical equipment should be
planned by the MoH.

Risk assessment: Decision-makers and financing entities should
bear in mind the questions of private players: @ T A [pridrity do
on-grid and off-grid HFs, separately, assign to a reliable energy
supply? Even if the current ability to pay (ATP)is aligned with
estimated expenses for electricity, what if the HF budget is
reduced or a clinical emergency Us s & pTaabd éxposes HFE
projects to a high offtaker risk that should be de-risked by the
government or financing entities to boost private sector
engagement (PSE)
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CHAPTER 2.5

Funding and
Financing

Source: Ministry of Heallth. Health Resource Tracking Output
report 2022; Ministry of Health. Fourth health sector strategic

plan July 2018 ~ June 2023; UNICEF. Health Budget Brief.
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qu
6.7%

Fraction of healthcare
expenditure over GDP

Z\

4.5%

Household out -of-pocket (OOP)
expenditure as a fraction of total
healthcare spending

AIIocated funds (2023)

$8,464 per public healthcare post
$231,879 per public healthcare centre
$1,331,756 per public hospita |

5

15.3%

Share of national budget
dedicated to healthcare

o)

$41 (2023)

Per capita government
expenditure on healthcare

51%
Share of healthcare budget

coming from Government
of Rwanda
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https://www.moh.gov.rw/index.php?eID=dumpFile&t=f&f=45895&token=53ec0dcb616cf1aae57d73e6a37f4840f56cf83c
https://www.minecofin.gov.rw/index.php?eID=dumpFile&t=f&f=15856&token=7aabf4f0ec53ed2685b9bd0a1f9df78a60651a35
https://www.minecofin.gov.rw/index.php?eID=dumpFile&t=f&f=15856&token=7aabf4f0ec53ed2685b9bd0a1f9df78a60651a35
https://www.unicef.org/rwanda/media/4606/file/Health-Budget-Brief-2022-2023.pdf
https://www.unicef.org/rwanda/media/4606/file/Health-Budget-Brief-2022-2023.pdf

Market Assessment / Funding and Financing Sustainable Energy for All

Annual government expenditure  and budget for healthcare among the highest in SSA

| E[ O}gpveramental expenditure on healthcare as a share of The government's budget decreased from 2021 to 2022
its overall expenditure is above the average spending of by about 16%, mainly due to significant investments for
countries in Sub-SaharanAfrica. COVID-19 vaccines.
DOMESTIC GENERAL GOVERNMENT HEALTHCARE EXPENDITURE AS % OF HEALTHCAREBUDGETIN RWFBILLION AND AS A SHAREOF TOTALBUDGET& GDP
GENERAL GOVERNMENT EXPENDITURE 500 1
9 450 434.2
10
400
g . & o5
o & 81 8
7 3 300
R E— = 250 2324 245.4 6
= 200
5 X 150 4
4 100 2.7 25 2
. 50
0 0
2 2018/19 2019/20 2020/21 2021/22 2022/23
! B Health budget (left axis)
0

== Gov. Health budget as % of GDP (right axis)
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
@ Health budget as % of national budget (right axis)
Ethiopia —e—Kenya —e—Rwanda —e—United Republic of Tanzania —e—SSA

Sources:WHO indicators;N=3"' * 01 28[ I CA &é}»8C &pA§ 1 30es8acCchaEO» A£O 'AFEI }ps§Oua 28[1 CA E£O I E[O}] dGddécdagdcC
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Healthcare is funded by differ ent domestic and external sources
A Since 2018, the main agency supporting Rwanda's healthcare budget with more than 50% has been the Rwanda Biomedical Centre

61 & 1z “~UIiTUEg8} i G CAs )}y AFaCpAsCaln ie}»8C [O} CAs 2eN[ O |1 8aUepssga ~Up
A The Global Fund, World Bank, US Government through PEPFAR,Enabel, GAVI Alliance and ONE UN are the main partners financing

the health sector in Rwanda through the national budget . For 2022/2023 in total they have committed RWf 170 billion ($ 155 million).

DOMESTIC HEALTH SECTOR BUDGET EXTERNAL HEALTH SECTOR BUDGET
Share of health budget by spending agencies (%) Main partners supporting the health budget by funding size in 2022/23 (in RWfbillion)
100 90
79.2
90 80
80 —
70 70
60 60
50 50
40 40 37.4
30 30.7
20 30
10 20
0 8.3 8
2018/19 2019/20 2020/21 2021/22 2022/23 10 2.3 41
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Market Assessment / Funding and Financing

Public-private partnerships provide an opportunity
for health facility electrification

A Opportunities in PPPsshould be explored leveraging existing PPPsin the healthcare sector.

A Healthcare sectors have experienced PPPsin:
() manufacturing settlement for fighting malnutrition
(i) ambulance services

(i) primary HFs (healthcare posts, healthcare centres) operating models
A PPPsare often adopted by private hospitals.

Aln the energy sector, PPPshave been adopted in the energy power generation sector,
excluding mini-grids with no offtake commitment from the government, and are governed by
the simplified licensing procedure from the Rwanda Utilities Regulatory Authority (RURA)

ANo PPPat scale has been recorded in the country to date.

AThe UNDP project @ | Thousand Health Posts in the Land of a Thousand 2 i thad een
designed around an innovative PPPapplied to a healthcare posts operating model.
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https://rdb.rw/wp-content/uploads/2018/08/PPP-Guidelines.pdf
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Various healthcare sector financing strategies can be explored

RWANDA HEALTHCARE FINANCING STRATEGIES FOR ACHIEVING UNIVERSAL FINANCIAL ACCESS

EFFICIENCY * VALUE FOR MONEY INCREASE OF DOMESTIC RESOURCES | RISK POOLING +HEALTH INSURANCE

A PBF A Community health cooperatives, A Community-based health

A Decentralization performance-based financing insurance (CBHI)

A Performance contract system A Public, private and community A Social health insurance
partnerships A Voluntary health insurance

(imihigo)
A Self-sustaining health facilities

Performance contract system ( IMIHIGO)

Traditionally, Imihigo was a cultural practice where an individual would set targets or goals to be achieved
within a specific period of time. The terminology is currently used to refer to a performance-based
management tool, which is able to strengthen strategic planning, manage and improve service delivery in
the local government system.

In a more practical way, any institution is required to sign a performance contract yearly with its supervising
body outlining the key results and targets it will be expected to achieve over the year.
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There are numerous private players in the HFE sector

Major investing opportunities in the HFE sector are related to:
A Standalone solar systems for households and other userslike healthcare facilities

A Mini-grid s using different sources of energy such assolar, hydropower, and biomass

Key energy private sector actors involved in renewable energy, including HFE:

A KivuWatt Algnite Power A Empower New Energy
AHakan ABboxx Capital A East African Power
W A Symbion Power A Equatorial Power A Neseltec
/ ‘ A Gigawatt Global A OffGridBox A ARC Power
g A Mobisol A MeshPower A RENERG
— / A Rwanda Mountain A Differ Group A Absolute Energy
/ ANgali Energy A ECOS

77/

S 2D
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Investment ticket size for off -grid PV for HP is $1.5 million

L o NORTHERN REGION
= $1.5 million # off-grid HP: 57

Investment ticket size of standalone PV for off-grid HP Ticket: $367,707

EASTERN REGION
# off-grid HP: 55
Ticket: $354,805

OFF-GRID HP EXISTING EXISTING
DISTRIBUTION MINI -GRIDS STANDALONE SYSTEMS

West 85 3 16 66 # off-grid HP: 66

HFE POTENTIAL
WESTERN REGIG

Ticket: $425,766 CITY OF KIGALI

South 72 2 20 50 # off-grid HP: 1
East 89 6 28 55 Ticket: $6,451
North 78 0 21 57
City of Kigali 2 0 1 1
TOTAL 326 11 86 229

SOUTHERN REGION

# off-grid HP: 50
Notes:

Ticket: $322,550
A Data include public and private HPs

A Out of the 11 existing mini -grids, 7 are operational as per EDCL

Assumptions:

A Each existing mini-grids electrifies an off-grid HP, for a total of 11 H Ps

A Ticket size includes all EPC contract costs; it does not include soft costs (e.g.,project development and
management, financing and legal costs, complementary activities such as capacity building, etc.)

Powering Healthcare in Rwanda Market Assessment and Roadmap 56



Market Assessment / Funding and Financing

Investment ticket size for grid

$8.5 million

Investment ticket size of battery backup for
grid-connected HC & HP

ON-GRID HP H;;I'EC(';')ET ON-GRID HC Hglgg(';')”
West 206 800,310 125 1,185,375
South 215 835,275 128 1,213,824
East 216 839,160 118 1,118,994
North 191 742,035 105 995,715
City of Kigali 92 357,420 37 350,871
TOTAL 920 3,578,085 513 4,874,262

Powering Healthcare in Rwanda Market Assessment and Roadmap
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-connected back -up power for HC & HP is $8.5 million

NORTHERN REGION
#on-grid HP & HC: 296
Ticket: 1,737,750 USD

EASTERN REGION
# on-grid HP & HC: 334
Ticket: 1,958,154 USD

WESTERN REGIO
#on-grid HP & HC:
Ticket: $1,985,685

CITY OF KIGALI
#on-gridHP & HC: 129
licket: 708,291 USD

SOUTHERN REGION
# on-grid HP&HC: 343
Ticket: 2,049,099 USD
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Funding and financing: Findings and recommendations

Off -grid power funding and access to finance can be further enhanced o S

Alnternational donors have been funding off-grid pilot projects but nothing at a

//
massive scale in Rwandaso far.
AAround 40% of stakeholders interviewed believe that existing financing mechanisms
are not adequate to sustain HFE and ask for new and innovative options. Another
40% is not fully aware of available options, thus revealing a lack of clear and
coordinated information.
Alt is estimated that the » U e § p O Nigadxi@l{capability allows for 8% increase/year
of people with accessto electricity by means of the national grid. To date, the REG
plan is to connect 70% of people by grid extension and 30% by off-grid solutions. ~
A At the moment, the gap between the cost of servicesand income is a private risk for .
off-grid actors, including offtaker risk for connecting HFs. '
Alt is not easyfor local companies to accessfinance. |
AHealthcare budget changes in recent years were not aligned with GDP growth rate.
This implies a possibility for the government to increase the healthcare budget \ /
through a growth -enhanced fiscal space.
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https://www.cif.org/sites/cif_enc/files/knowledge-documents/srep_evaluation_report.pdf
https://www.cif.org/sites/cif_enc/files/knowledge-documents/srep_evaluation_report.pdf
https://www.unicef.org/rwanda/media/4606/file/Health-Budget-Brief-2022-2023.pdf
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Funding and financing: Findings and recommendations é s UOC 0 } i

Scaling-up projects, innovative finance and other mechanisms can attract investments

A Since international donors are willing to reduce the offtaker risk, the
scaling-up phase is crucial. Specific funding windows and mechanisms as
well as preliminary and enabling actions (e.g., pipelines) and binding
agreements should be boosted.

A The limited approach of providing credit lines to private developers is
not compatible with the nascent stage and small size of the Rwanda mini-
grid market. It is recommended to:

A explore a proper adoption of the compensation mechanism for off-
grid projects, which is not in force so far.

A focus on blended target/finance (domestic customers, HFs and other
social facilities, PUE, etc), since HFs are often left behind in private
Initiatives due to a lack of compensation mechanisms for the extra
costs associated with HF connections.

A focus on long-term financing programmes.

A adopt insurance/guarantee mechanisms to reduce the offtaker risk
and open new opportunities for local developers who have limited
access to local i [ Olfiaaficing for off-grid projects without an
external guarantee.

A support small businessesand HFs by providing de-risking services

Powering Healthcare in Rwanda: Market Assessment and Roadmap

A The government should urgently adopt effective enabling mechanisms
(e.g., PPP, compensation, subsidies) to attract private investments and
developers in the off-grid sector.

A A potential option for the Rwandan market is to set up a subsidized tariff
structure including on-grid and off-grid sectors, which needs a guarantee
of recovery of the } § e § | Urévénpdl @quirements. A massive fund
programme for low-income customers connected by off-grid, mini-grid
and standalone systems shall be explored as already successfully tested
abroad.

A Developing de-risk mechanismsfor lenders to enable affordable loans:
A strengthened revenue base to enhance repayment capacity.

A guarantees and grants to cushion credit risk losses, especially for
local companies in order to incentivize international partnerships and
accessto finance.

A loan must be concessional to be accessible.
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Three delivery models are proposed for Rwanda

The public delivery model (or traditional ownership model) : where
a public entity provides grant funding and commissions an NGO or
private company to design, purchase and install solar PV systems at
the HFE The O&M is outsourced as well. The asset is owned by the
public institution or agency. This is only applicable to standalone PV
systems .

B

The not-for-profit delivery model: where a not-for-profit entity
receives grants to build the power plant and transfers the assetsto the
public entity. Thisis only applicable to standalone PV systems

The private model : where a private entity builds, owns and operates
the power plant under a public-private partnership with the MoH. This
model can be applied to both standalone systemsand mini-grids. This
Is only applicable to standalone PV systems

Each one of these three models serves a particular segment of health
facilities and has its advantages and drawbacks. To achieve global
access by 2024 and exploit all types and sources of funds that can
support HF electrification, the GoR could consider combining these
three models and study case by case, as per the appetite of the
different funders and the s U & O @egufaibi framework.
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A p ublic delivery model can target all primary level HFs

MARKET SIZE PROJECT FINANCING

PRIMARY LEVEL HFs
[ DOMESTIC ﬁ DEVELOPMENT BANKS, DONORS PUBLIC ENTITY (MoH)
E SV BUDGET IMPACT FUNDS =) Project Developer

1|57 LT

513 on-grid HCs 920 on-grid HPs
229 off-grid HPs ASSET

OUTSOURCED O&M OPERATOR*

EPC CONTRACTOR*

OPERATION &
The project developer (PD)is a public entity responsible for managing public tenders for health facility electrification MAINTENANCE

(HFE) The project financing structure relies on domestic budgets coupled with external financing from donors, So\lﬁ{fg’aﬁg\;‘lsggﬁtem R'iyi’?ecmﬁup
development banks and impact funds.

BUSINESSMODEL DEVELOPMENT ?ﬁ ASSET

The PD primarily agrees with external financing entities a pipeline of off-grid HFsto be electrified in the short/mid -
term before the grid arrival, as well as a pipeline of on-grid HFsto be provided with reliable back-up systemsin the

long-term.
The PDis the contracting authority in public tenders for engineering, procurement and construction (EPC)contractors.

Depending on available finance and HFE governance, the PD defines the tender sizeand lots. 1 @

The EPCcontractor operates under a standard progress payment structure to commission the energy systems S |
ectricity supply

and backup
BUSINESSMODEL OPERATION

Energy assets (solarPV power system with battery storage or RE back-up system) are publicly-owned, and under the
management of the Ministry of Health (MoH), along with any other HF equipment according to the applicable law.

CUSTOMER BASE

The PD manages a public tender to outsource the performance-based O&M servicesof a large HF cluster to a private
operator with a short-mid-term contract period before reaching 100% accessto electricity at country level. Then, the PD
may extend/amend the contract for back-up systems,0&M only, or launch a new tender tailored for back-up systems

oo

The PDis in charge of supplying electricity to the HF at the same electricity tariff applied to on-grid HFs Theserevenues Epc and 0&M contracts can be awarded -
are to sustainthe financial sustainability of the O&M activities, which are awarded to the outsourced O&M operator. within one or two different public tenders. IR
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Applied examples of a public model

OPERATING STAKEHOLDERS FINANCING ASSET APPLICATION
MODEL SOURCES OWNERSHIP

BOO in outsourcing Public institutions, Domestic public Public
to private entity agencies, donors, DFIs,  finance, donors, DFls,
HFs, private actors impact funds
Technology considerations: Financing mechanisms:
A Large sized solar standalone systems serving Tier 3 energy needs A Grant

A Subsidized debt

Preconditions: A Public investment delivered through public tenders

A Active NGOs in the healthcare service delivery sector

A Grant/subsidized financing available to support large HF cluster EPC Rs jdgnkcdgr- gqnkd?9
and O&M contracts A Public institutions/agencies: project developer and owner
A<U20a sUNNAECN§OC A&O A[ O} i A£O» *G' [ OR DoRobsdFIA HnSofemfindndihg enbitkss Ca  AEO
outsourcing A HFs: electricity off-taker
A Clear definition of off -grid areas A Private actors: outsourced O&M operator
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SWOT for a p ublic model

- * Assuming
A Large HF cluster EPC and O&M A OPEX sustainability

contracts can create economies of gap: about $14 1/year* ELECTRICITY | o = rooiry | opEX OPEX
| d drive costs down CONSUMPTION | 51 \enr v)| (YEARLY) [SUSTAINABILITY
Seale dn (YEARLY) GAP (YEARLY)

A Competitive offers at scale HEALTH 106,974 RWE 351087 154 113 Rt

POSTS 1,059 kwh ($181) gg’;’;) ($141)

Considering the national HF electricity tariff of 186 RWf/kWh

A Easy extension of O&M short-term
contracts

STRENGTHS
S3ASSANMVIM

A Leverage on institutional capacity to
manage EPC and O&M tenders at
national or regional level

A Private Sector Engagement in A Public management of
performance-based O&M cashflow for electricity

AEPC and O&M contracts targeting payment
national or regional areas

S1V3dHLl

A Government-driven action in
development and operation

"
w
=
Z
2
%
o
o
o
o
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A not -for-profit delivery model leverages differ ent types of grants

MARKET SIZE PROJECT FINANCING

Sustainable Energy for All

NON -FOR-PROFIT ENTITY
Project Developer

ASSET
TRANSFER

PRIMARY LEVEL HFs

o PUBLIC
g NOT-FORPROFIT DONORS @S ﬂ FOUNDATIONS ENTITY (MoH)

CONTRIBUTIONS

OUTSOURCED 0O&M

OPERATOR

FE —

513 on-grid HCs 920 on-grid HPs
229 off-grid HPs

solar-PV POWER system
with battery storage

BUSINESSMODEL DEVELOPMENT

The PD is a not-for-profit entity able to operate in rural areas. The backbone of the project financing is a
grant co-financed from donors and foundations to strongly support the not-for-profit contribution .

The PD preliminary agrees the target off-grid HF with the public entity (MoH) and sighs a Memorandum
of Understanding (MoU) for the HF electrification .

RE BACKUP REVENUES

systems Y

The PD deals with the commissioning of energy systems Depending on its field of action/expertise, the
PD may directly design, procure and construct the energy asset or rely on EPC contractors, under the
} U O Uppodugement rules.

BUSINESSMODEL OPERATION

The PD transfers the energy asset (solar-PV power system with battery storage or REback-up system)
once commissioned to the responsible public entity, which is the MoH as for any other HF equipment,
in accordance with the applicable law.

As part of the funded project, the PD may act asO&M supervisor during the start-up phase & N months). CUSTOMER BASE

Sameasin the public delivery model, the public entity is in charge of supplying electricity to the HF at
the same electricity tariff applied to on-grid HFs These revenues are to sustain the financial
sustainability of the O&M activities, which are awarded to an outsourced O&M operator by means of a
public tender or including the HF by amending an active performance-based O&M contract.

op
il

Health Facility
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ASSET
OPERATION &

MAINTENANCE

Not -for-Profit Entity
may act as O&M
supervisor in the

start-up phase

|

SERVICES

@)=z

Electricity supply
and backup
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Applied examples of a not -for-profit model

OPERATING STAKEHOLDERS FINANCING SOURCES ASSET APPLICATION
MODEL OWNERSHIP

Build and transfer NGOs, donors, Not -for-profit co -financing, Public
to public entity public institutions, donors, domestic public
agencies, HFs, finance

private actors

Technology considerations: Rs jdgnkcdqr- gnkd?9

A Large-sized solar stand-alone systems serving Tier 3 energy needs A NGOs: Project developer and O&M supervisor in the start -up phase
A Donors: sponsor and financing entities

A Public institutions/agencies: public owner

A HFs: electricity off-taker

AGr?nt financing idv?"?ble_ L L ) A Private actors: outsourced O&M operator
A<U20a sUNNAZCNg§OC &£O A[O}i £#O0» ?b< ag8pesAkss§ sUOCp[sCa £O UecCaUeéeps £O»

Preconditions:
A Active NGOs in the healthcare service delivery sector

Financing mechanisms:
A Grant (RBFor outcome/milestone grant)
A Public in-kind contribution
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SWOT for a n on-for -profit model

(£ A Easy extension of O&M short-term A Very high grant financing (>70%) s
5 contracts A OPEX sustainability gap: about E
E A Leverage on institutional capacity to $141/year* %
|0_1 manage O&M tenders at national or g;
n regional level m
A Private sector engagement in A Public management of cashflow for
performance-based O&M electricity payment E'
A O&M can fall into a larger O&M contract E
targeting national or regional areas 7
A Government-driven action in operation
* Assuming
ELECTRICITY ELECTRICITY BILL OPEX OPEX
CONSUMPTION (YEARLY) (YEARLY) (YEARLY) SUSTAINABILITY GAP (YEARLY)
HEALTHCARE 1.059 KWh 196,974 RWf 351,087 RWf 154,113 RWf
POST ’ ($181) ($323) ($141)

Considering the national HF electricity tariff of 186 RWf/kWh
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A private delivery model can be only applied to off

MARKET SIZE PROJECT FINANCING

PRIMARY LEVEL HFs é $J‘) PRIVATE CAPITAL ®_ponors @SO FOUNDATIONS
FOT 220 off-gr e

&‘ off-grid HPs i DEVELOPMENT BANKS, IMPACT FUNDS

BUSINESSMODEL DEVELOPMENT

The PD is a private entity willing to invest and operate in rural areas The backbone of the
project financing is private capital coupled with at least one subsidized source of financing to
reach business viability, such as debt or grant from donors, foundations, development banks
or development/impact funds.

The PD negotiates a pipeline of off-grid HF with the public entity (MoH) and signs a PPPfor
HF electricity supply, including land, level of service and data sharing.

The PD deals with the commissioning of WEF kiosks and energy systems (in addition to grid
distribution in the case of mini-grids). Depending on its nature, the PD may directly design,
procure and construct assetsor rely on EPCcontractors, under the } U O Ugsogugiement rules.

BUSINESSMODEL OPERATION

The PD owns the project asset (WEFkiosk and related solar-PV power plant with battery storage,
including distribution grid in the case of mini-grids) and provides the following services electricity
supply to the HF and sale of WEF-related servicesto the surrounding communities (e.g., purified
water, power bank and connectivity services, etc.). These revenue streams guarantee financial
sustainability, while the HF electricity supply gives a minor or absent (in case of supply-for-free)
contribution, depending on the PPPterms and the non-binding cooperation agreement* on grid
arrival, which would imply the provision of energy back-up only.

The PD directly operates the business, including O&M activities, payments and customer relations.
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PRIVATE ENTITY

Project Developer, Owner and O&M Operator

REVENUES

-grid HPs

PUBLIGPRIVATE

Sustainable Energy for All

J PUBLIC

PARTNERSHIP

[ ENTITY (HF)

solar-PV power plant WEF Kiosk
with battery storage

SERVICES

% H DHE

Water-Energy- Electricity supply
Food services and backup

CUSTOMER BASE

Ko

i

Surrounding Health
communities Facility

ASSET
MAINTENANCE

SERVICE
DELIVERY

CUSTOMER
RELATIONSHIP
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Applied examples of a private  model

Sustainable Energy for All

OPERATING STAKEHOLDERS FINANCING ASSET APPLICATION
MODEL SOURCES OWNERSHIP

Private capital, Private
donors, DFls,

impact funds

Private actors, donors,
DFls, public institutions,
agencies, HFs

Build, own,
operate (BOO)

Technology considerations:

A Large sized solar stand-alone systems or mini-grids serving Tier 3
energy needs

Preconditions:
A Size of opportunity large enough for multiple players
A Active off-grid industry in the country/region

A Pilot/demonstration service -based models for HFs already
commissioned and operational

A Grant financing available to boost the scaling -up

A<U20a sUNNAECNgOC £O -GidgriaEO» GGGa
developers/operators to clearly manage the HF's electricity supply

A Clear definition of off -grid

Powering Healthcare in Rwanda: Market Assessment and Roadmap

OffGridBox

Financing mechanisms:

A Equity

A Junior or senior debt

A Grant (RBFor outcome/milestone grant)
A Financial guarantees

Rs jdgnkcdqr- qnkd?9

A Private actors: project developer, owner and O&M operator
A Donors/DFls: sponsor and financing entities

A Public institutions/agencies: PPP counterpart

E /%:I-'ﬁ:SZ Qlécfricity off-taker

69



Market Assessment / Delivery Models Sustainable Energy for All

SWOT for a private model

A Resultsbased approach A High off -taker risk, both related to HFs
A Additional socioeconomic impact for and WEF-related services
surrounding communities A Medium/high grant financing (30 -50%)

A High community engagement

AWEF nexus and PUE activities boost
local development

STRENGTHS
SISSIANMVIM

A Private sector engagement to pursue A Grid arrival may reduce revenues

100% access to electricity (depending on PPP, electricity supply
for HF could be for free and thus not
affect cashflow)

A Dependance on Cooperation
Agreement for standalone systems,
and Memorandum of Agreement for
mini-grids

S1IV3YHL
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There in no one-model -fits -all solution

A Impact of private delivery model is higher than others thank s
to the WEF nexus and PUE approach, however the potential
market size only targets off-grid healthcare posts.

A Public and not-for-profit delivery models target off -grid HPs
and on-grid HPs/HCs.

A The impact a not-for-profit delivery model hasis higher than
the public one since, unlike the public entity:

A A not-for-profit entity can raise additional funds for the
initial investments and O&M of the facilities.

A Given that the not-for-profit entity should be already
engaged in healthcare services (pre-condition), there
might be synergies between health and energy projects.

A The not-for-profit entity can supervise the O&M in the
start-up phase, given (i) its vocation for training courses
and capacity building and (ii) its presence in the HFs
already delivering healthcare services

A Public and not -for-profit delivery models can be shifted into
a back-up system once the grid arrives.

A Private delivery models cannot be sustainable if shifted into
a back-up system once the grid arrives.
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POTENTIAL
MARKET SIZE

NOT FOR PROFIT

HC/HP
BATTERY
BACKUP

[ PUBLIC_

HC/HP

BATTERY
BACKUP

LOW GRID EXTENSION PROGRESS HIGH

71



Market Assessment / Delivery Models Sustainable Energy for All

Delivery models & financing : Findings and recommendations

Stakeholders agree on certain aspects needed to deliver power

A Developers have identified the more relevant aspects affecting the
delivery models:

Aassetmaintenance

Ahigh investment costs

AHF ability to pay and offtaker risk
Alow purchasing power in rural areas, and no high demand

Abureaucracy and procedures, challenging identification of the
responsible authority

ALimited off-grid market

A Stakeholders do not fully trust in the 2 0 adpacity to implement new
income generation activities, which could be complementary to the
healthcare delivery services (only 22% of them estimate sufficient
capacity).

A Stakeholders are fully aligned in:

Asupporting PPPsin the health sector

Aassessinga policy environment that is conducive to PSE
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Delivery models & financing : Findings and recommendations

Cdrohsd sgd qgqdl "gj akd Fnudgmldms-r ognfqgdrr hm gd ksgb gd+ sgdgq

A Assets should be maintained by the technology provider or service a. Attract more investors in both the healthcare and the energy sectors,
operator and not by HFs themselves, to achieve both long-term which is an enabling factor for high-quality healthcare (e.g., telecom and
sustainability and OPEXreduction at scale. petroleum companies to contribute towards funding the healthcare

A Strong commitment from development partners and financing entities to sector).
speed up the rural electrification programme, including HFE, is essential. b. Urgently face the off-grid } § e § | (hée8l pfadvering the gap between

A The government should demonstrate clear commitment on HFE, but also the cost of service and the "revenue b § 6 & /Ap §Hy &doliagefeasible
on PSEin rural electrification . solutions which could play arole in:

A There needs to be more transparency and easier accessto information . Setting a cost-reflective electricity tariff, and/or off- grid connection
about guidelines and policies for project implementation . fee, or

A The government and development partners should support the ii. Adopting an automatic subsidy for off-grid projects.
identification of anchor loads to make private-led HFE projects viable. c. Adopt alternative solutions to address different levels of risk depending

A Promoting business models including new income generation activities to onthe} § e § I (hat&d (&g, some private actors would prefer to take
be managed by HFs, would represent additional revenue streams for the the market risk instead of an automatic subsidy).

HF cashflow. It should be explored, even if it is risky and requires expert d. Encourage private sector with fair allocation of risks and balancing of
development partners. gains in PPPs taking into account uncertainty of health and HFE sectors.

A Potential partnerships between private actors and HFs should be e. Additional involvement and more  connection with HF
explored under a PPPmodel. problems/challenges.

A Recognizing the remarkable progress the government has made in the f. Better alignment and coordination among all governmental
healthcare sector, the following priorities in the Health Sector Strategy are interventions.
recommended to pursue an effective PSE g. Favour cross-sector partnerships.
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Roadmap: Powering Healthcare Facilities Sustainable Energy for All

The proposed r oadmap for HF electrification and
sustainable operation aims at closing a $10 million gap

STRATEGIC PHASE IMPLEMENTATION PHASE (2023-27)
CHALLENGES RECOMMENDATIONS

@ $1.5 million $8.5 million

Investment ticket size of + Investment ticket size of battery

standalone PV for off-grid back-up for grid -connected
healthcare posts (HPs) healthcare centres and HPs

S/as/
ORI
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Four challenges need to be tackled to reach

CHALLENGES

Sustainable Energy for All

health electrification goals

‘ STAKEHOLDERS

01

COORDINATION &
COMMUNICATION
ENGAGEMENT

To ensure effective
implementation of
the integrated
strategies for
healthcare facility
(HF)electrification
and energy
efficiency, with a
focus on the
engagement of
decentralized
authorities.

‘ RECOMMENDATIONS

Recognizing good coordination among institutions in terms of
integrated strategies and policies, a margin for improvement is
identified to properly train/shadow/enhance decentralized authorities
in implementing policies and strategies in an effective manner.

Even if local stakeholders are involved in the decision-making process,
sign Imihigo and can follow-up updates on institutional websites, a lack
of awareness and initiative has been identified in the HFE sector,
including energy efficiency. Communication channels could be
improved between institutions/government and decentralized
authorities.

Recognizing good coordination between the Ministry of Health (MoH),
the Ministry of Infrastructure (MININFRA) and the Rwanda Energy
Group (REG) to integrate healthcare and energy strategies, as well as
productive use of energy (PUE) and the socioeconomic impact of rural
electrification, including HFE, sharing priorities and planning with
international donors, would allow for the alignment of financial
resources and actions.

Increase coordination between donors and practitioners with different
objectives (e.g., health, energy power systems, energy efficiency).

‘ PROPOSED ACTIONS

MoH, MININFRA,
REG

Define a communication plan, which is a policy -
driven approach to ensure all parties have the
latest updates on projects and objectives and are
encouraged/driven to adopt practical actions. A
communication plan may include follow -up events
at regional/district level, newsletters, web
conferencing, blogs, etc.

MoH, Rwanda
Development
Board (RDB),
donors

Priority communication channel between the GoR
and select international donors.

Arrange a harmonization roundtable for active and Donors
potential donors in HFE projects, including cross -
cutting sectors, such as water-energy-food (WEF)

nexus projects.

Powering Healthcare in Rwanda: Market Assessment and Roadmap
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CHALLENGES

02

PRIVATE SECTOR
ENGAGEMENT

To favour an enabling
environment and
provide tangible
opportunities for
private actors willing
to invest and operate
in the HFE sector,
including developers
and specialized O&M
service providers.

‘ RECOMMENDATIONS

Favour crosssector partnerships to support innovative private delivery
models focused on the WEF nexus and PUE for broader access to
electricity interventions than HFE alone, with a view to sustain the
project viability and decrease the O&M costs for HFE as well.

Favour origination of multi -country projects to attract investments and
developers in Rwanda, which has a small oftgrid HFE sector.

The National Electrification Planis regularly updated to achieve
universal access to electricity by 2024 (to date, 30% of people will be
connected by off -grid solutions). This means that off-grid initiatives
suffer from unclear delineations between on -grid and off -grid areas.
Changes in this delineation have created uncertainty that has deterred
private investment, especially in small countries like Rwanda. Thus, the
government should urgently adopt adequate de -risking mechanisms to
cover the gap between the cost of service and the "revenue
pbg§oeAp§N§gOCapi

Private actors may play a role for promoting business models based on
public-private partnerships (PPPs)and/or active engagement of private
actors in HF management, new income generation activities, energy
systems provision and operation. Considering that PPPs are duly
regulated, even if there is poor adoption in the HFE sector, donors
should support demonstrations to encourage private sector
engagement (PSE) and validate PPP models.

Sustainable Energy for All

‘ PROPOSED ACTIONS ‘ STAKEHOLDERS

Donors

Publish and update a comprehensive framework of
donor funding windows for HFE projects, including
cross-cutting sectors, such as WEF nexus projects,
with a regional target.

MININFRA, Minis
try of Economics

Adopt effective and urgent enabling mechanisms
(e.g, PPP, compensation, subsidies and other de-

risking mechanisms) and procedures to attract and Finance

private investments and developers in the off -grid (MINECOFIN),

sector. REG, RDB,
donors

Donor-funded demonstration projects based on
relevant PSE, including PPPs, in the HFE sector.

Donors, private
stakeholders
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CHALLENGES ‘ RECOMMENDATIONS

03

RELIABILITY &
SECURITYOF
ELECTRICITY
SERVICE

Provide reliable,
clean, sustainable
and safe electricity
services for HFs to
effectively enable
high-level
healthcare delivery
services

Seek investor/donor support in improving the power supply quality
through HF network supply reinforcements.

Leverage on PSEto boost the energy transition from inadequate and
diesel-based solutions to sustainable, reliable and clean electricity
services for HFs.

Reliable and affordable back-up solutions could notably improve the
quality of healthcare services. Taking into consideration high expenditure
and reliability of current diesel -based back-up, alternative options should
be explored.

Ensuring 24/7 reliable electricity services is needed to provide high -level
healthcare delivery services. Energy expenditure and consumption should
be disaggregated by water data, and duly gathered and analyzed.

Energy demand management and energy efficiency are crucial to

optimize operations of small -size power systems, and specifically for
solar-PV systems. Technology (EMS, BMS) plays a role, but it is

sUNéi §N§OC[ pG CU CAs U "C[lisgpaa i8
HFE applications, since it may directly affect battery storage lifespan as
well as daily energy availability.

Investigate the wiring installations of existing hospitals to avoid potential
accidents in case of old infrastructure or poor cabling installations.

‘ PROPOSED ACTIONS

Installation of power transformers or transformer
rings to boost voltage.

Outsource the energy system O&M (both power
and back-up systems) to private actors by means of
public tenders or PPPs.

Define a set of sustainable back-up solutions on the
basis of a reference cost-benefit analysis.

Allocate adequate resources for O&M of energy
systems and electrical equipment, including
maintenance of sustainable back-up solutions and
energy efficiency devices. Depending on the delivery
model adopted, the HF budget should be revised to
cover such expenses, otherwise the MoH should
manage the O&M service at central level.

Provide training courses for stakeholders (at
institutional and HF level) on demand -

side management (DSM) strategy to optimize
energy resources and promote energy efficiency.

Carry out detailed electrical installation design
reviews for vulnerable HFs.

Sustainable Energy for All

‘ STAKEHOLDERS
REG

MoH, private actors

MoH, donors

MoH, donors,
private and not -for-
profit actors

MoH

MoH, MININFRA

Powering Healthcare in Rwanda: Market Assessment and Roadmap

78



Roadmap: Powering Healthcare Facilities Sustainable Energy for All

CHALLENGES ‘ RECOMMENDATIONS PROPOSED ACTIONS STAKEHOLDERS
Open access to reliable data about the HFE sector is crucial to ~ Develop more advanced and comprehensive databases MoH, REG, donors
@é;!, attract practitioners and investors since it reduces efforts in and IT platforms.
pre-feasibility studies, planning and access to finance, whereas
ACCESS TO data are not easily accessible and quite fragmented, and open -
ENHANCED source databases have limited information.
DATARELATED  Ggplocate all HFs in the country to facilitate planning for Collect all the geo coordinates of HFs and include MoH
TO HFE basic infrastructure deployment. termination points for basic infrastructures such as water,
electricity & network fiber.
Regular data updating on projects and pipelines is crucial for Plan a structured updating activity, assigning a specific MoH, REG, donors
all the stakeholders and gives institutions greater task to public entity feeding data.
trustworthiness.
Responsible institutions/agencies should undertake actions to Adopt simple, user -friendly and cost-effective solutions MoH
better support both healthcare facilities and customers to that can support both patients and healthcare members
access information. and facilitate its diffusion.
Donors should be focused on promoting impactful data Activate an integrated monitoring, evaluation and donors
collection to support blended fundraising and advocacy learning (MEL) platform for HFE projects, which interacts
actions. with HFE-related database.
Regular training can potentially enhance the knowledge and Deliver public staff training on ICT technology. MoH

skills of technical and clinical personnel by increasing work
efficiency and effective utilization of ICT technology.

Digitalization of HFs allows for remote monitoring of HF Invest in computers and internet access across HFs. MoH
infrastructure, including but not limited to energy power systems,
and thus notably contributes to access to HFE-related data.
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Proposed Implementation Phases for Sustainable
Electrification of all H ealthcare Facilities by 20 27

PHASE 1.

Feasibility and tendering
\/@ 2023 2024

PHASE 2:
Piloting and demonstration
2024 2025

PHASE 3:
Scaleup
2025 2027

Powering Healthcare in Rwanda Market Assessment and Roadmap
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PHASE 1.
é"j Feasibility and tendering (2023 = 2024)
KEY A Public entities engagement to define a communication plan for effective implementation of
ACTIVITIES HFE projects
A" URNNAEC ééeil £ [O} }UOUp "~éedra "~ Up aeac| &0
A Develop master documents for public tenders and PPP in the HFE sector, including
technical specification for sustainable backup solutions
A Integrated data collection for HF energy -related data

A Improved access to HFE-related information by integrating and correlating existing
databases, with guidelines for easy access

A Implementation and coordination of donor -led existing programmes for HFE project and
their potential link with WEF nexus projects

A Develop an integrated MEL platform for HFE

A Establish a priority communication channel between the Government of Rwanda (GoR) and
select international donors

A Define effective and urgent enabling mechanisms for the off -grid sector

KEY OUTPUTS A Communication plan
A Financing framework
A Public tender and PPP format in the HFE sector
A MoH database updated with energy -related datasets
A HFE databases and IT platforms improved
A Guidelines for easy access to comprehensive HFErelated data
A Coordinated notices of donor funding windows for HFE projects
A MEL platform for HFE projects designed
A Priority communication channel established
A Enabling mechanisms for the off-grid sector adopted

B
L
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) PHASE 2:
o Piloting and demonstration (2024  2025)

KEY ACTIVITIES A Piloting of new HFE projects adopting one or more proposed delivery model, including
provision of computers and internet access

A Piloting PPP for PSE
A Piloting public tenders for O&M services targeting small HF clusters in different regions

A Activate an integrated MEL platform for HFE projects

A Assuring a regular update of the HFE database

A Following -up the priority communication channel

A Design and delivery of training courses on the DSM strategy and ICT

KEY OUTPUTS A HFs electrified by pilot projects adopting one or more proposed delivery model
(public, not -for-profit, private)

A Pilot PPP signed in the HFE sector

A Pilot O&M service contracts completed to operate a cluster of HFs
A MEL platform for HFE projects adopted

A HFE databases regularly updated

A Priority communication channel active

A DSMI/ICT training courses delivered
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Powering Healthcare in Rwanda: Market Assessment and Roadmap

Sustainable Energy for All

PHASE 3:
Scale up (205 2027)

KEY ACTIVITIES A Scaling-up of HFE projects adopting one or more proposed delivery model, including
provision of computers and internet access

A Scaling-up previous PPP or signing new PPP for PSE

A Launch, award and implement public tenders for O&M services targeting large HF
clusters at regional or national scale

A Assuring a regular update of the integrated MEL platform for HFE projects
A Assuring a regular update of the HFE database

A Following -up the priority communication channel

A Arrange a follow-up workshop on the DSM strategy and ICT

KEY OUTPUTS

A 100% HFs electrified (on-grid or off -grid)
A Scaled-up PPP signed in the HFE sector

A 100% of primary HFs covered by O&M service contracts (if not adopting a private
delivery model)

A MEL platform for HFE projects regularly updated
A HFE databases regularly updated

A Priority communication channel active

A DSM/ICT follow-up workshop
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