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Executive Summary

This study was commissioned by East Africa Hdtn Platform (EAHPYo evaluate the medicadnd
lab equipment and technologies landscape in East Affl¢eeobjective of the study was taentify
trends, challenges, and opportunitiefor German medical and laboratory equipment and
technologiessuppliersin East Africalt is alsomeant to enablehe EAHP identify potential areas of
intervention, specifically through market facilitation with the aimpodmoting partnerships between
relevant stakeholders in East Afriaad Germanyas well a®ther international actors.

The study sought to gather inforation through interviews with key stakeholders and experts in
Kenya, Uganda, Rwandand Tanzaniaincluding Zanzibar)nterview partners came from a broad
range of backgrounds including healthcare providers, regulators, government agearaienedical
and laboratory equipmentlistributors. Other sources of information used includedcondary data,
such adrade data,industry reports and general online research

The study revealed a wide range of opportunit®l challenges for new players lookingdnter the
East Africamedical and laboratory equipmeiind technologies market:

The public sectoplaysthe biggestrole in provision ofhealthcareservicesacross East Afric&ublic
health facilitiesare preferred fortheir affordability andare usuallyspread out across the country
Private hospitalson the other handare costly and usually concentrated ina few large cities.
However,they do play acritical role inabsobingdemand fromthe portion of the population willing

to pay a premiunfor shorterwait timesand in some cases higher quality of carlisreducesthe
burden m the otherwiseheavily oversubscribed public facilitieFhere are als®rivate notfor-profit
(PNFPhealth providerswho play asignificantrole in provision of health services especiallyrtoal

and poor populations PNFRare primarilyoperated by faitAbased organizationand in rare cases by
non-religiousnon-governmental organizations (NGOIs) EastAfrica, the involvement ofaith-based
organiations in health care goes back over a hundred ydaring colonial timesMany of the first
hospitals establishedh East Africavere church basednd worked in collaboration with colonial
administrationsto provide health services to the populatioMost of these faith-based hospitals
describe themselves as existing to serve the poor, marginalized and unreached and as such the
activitiestend to be more concentrated and more significant in rural aréémwever, @spite their
preserce in rural setting, urban faithased hospitals are more established than rural ones in terms
of readiness for modern equipment and technologies.

Healthcare expenditura East Africdnas been on the risever the past decaddHowever,it has not
kept up with populationandgross domestic product (GD&§pwth, which hasresulted ina decline in
healthcare expenditure per capita anealthcare expenditure as a ratio of GDBspectively Kenya

on average spends the highest amount on healthcare per capitssD 88, followed by Rwanda (USD
58), Uganda (USD 43) and Tanzania (USDP@B@Nc spending is not sufficient to meet the healthcare
needs of these countries and therefore donor financangl private spending fill the funding gap
Donor dependency isevy high across the region with Uganda having the highest proportion, 42% of
its healthcare expenditure funded by donors, followed by Tanzania (32%), Rwanda (31%) and Kenya
(16%).Private spending imainly in the form obut-of-pocketpayment andprivate health insurance
schemesPrivate insurance is limited to the formally employed while-otipocket payment is very
common due to majority of the population being uninsured.

The realth burdenin East Africas shifting frominfectious to noscommunicablediseases (NCDs)
resultingin a double burden of diseaséhe rise in non-communicable diseasds associated with
demographic and social changes such as gkatien, urbanization, aging population, and adoption
of unhealthy lifestyles such as consumption of unhealthy diets, ipalysactivity, and excessive
alcohol consumptionAll this is happening whilthe countriesare still struggling to tacklellV/AIDS,
malaria andtuberculosiswhich have traditionally ben and continue to bemongthe leadingcauses
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of death n the regia. This epidemiological transition from infectious to Rommmunicable diseases
is expected to lead to an increag demand fornew medical technologes for diagnosing and
managingemerging diseases suels cardiovasculatiseasesnddiabetes

The pocurementprocessof medical and laboratory equipmentorks differently in thepublic and
private sector. In the public sector, procuremetdkes acentralzed approachwhere a single
government supply chain agers responsible forprocuring, warehousing, and distributing medical
commodities to all public health facilitiegh the respective countryIn the private sector,
procurement isdone either directlyfrom independent distributors otthrough group purchasing
organizations Goup purchasingrganizationsbring together likeminded health sectorplayerswith
the objective ofleveragng the combined purchasing powaf membersto negotiatefor favourable
pricing from suppliersThis model is fast growing and is expected to beghmary channelised by
majority of health facilities in the coming years.

Almost every medical and laboratory equipmentsedin East Africds imported, with very limited
domestic manufacturingaking place China is the leading source iofiports for medicalequipment
acrossKenya, Uganda, Tanzania and Rwandlawever,imports from Western countriesincluding
Europe, North America and Austral@llectively stillaccount for the largest miéiet share On the
other hand,Germany ighe leading source of imports whéncomes tolaboratory equipment

Price is the most important factoconsidered when purchasing medical and laboratory equipment in
East Africalt is therefore not surprising that China features mioently among the leading source of
imports. However, due to other factors such lasnd familiarity andyeneral perception of quality,
western brands especially those from Germanyare also preferred. Price is less of a factor in the
public sector comared to the private sector. Due to the lack of profit motive, the public sector is
often more interested in purchasing quality equipment, while private sector players primarily
consider their bottom line. However, medical and laboratory equipment investndecisions are
made much faster in the private sector compared to the public sector. Investinetite public
sector isplagued withbureaucray and conflicting priorities by the governmenthere are multiple
stakeholders involved in the decisiomaking process, which often results in lengthy consultations.
On the other handin the private sector owners and managemerdganmake decisions with limited
consultation, focusing strictly on expected return iorestment and competitive edge of the health
facility.

The mosttommonway in whichhealthcare providers learn abonew medical technologig through

direct contact with vendorsAll major medical and laboratory equipmerguppliers have local
representdives in the target markets whoare responsille for increasng product awareness,
answeing customerg€xjueries, provithg technicahdvice and introduéng new productsto potential

clients Other commonways in which health providerslearn about new techologiesare through

online resourcesand recommendations from colleagues in their professional cirdbeferences
and tradeshowsare the leastpopularoptionsto learn about new medical technologlye tothe cost

and timeinvestment needed as well as the lackadh profilemedicalrelated tradeshowslocally.

Ehealthis yet to bewidely adoptedacrossEast Africalue to several limiting factors incluidg cost,
low digital literacy, unreliable power supplynd poor internet coverage especially in rural areas
However, therespective gvernmenst in East Africahave recognizede-health as an important
enabler for healtlbare system strengtheningand have drafted digital healthcare strategies and
policies to guide the use oflnformation and Communication TechnologyCT in supporting
healthcare sector transformation.Some of the main policyobjectives include strengthening
integration of and interoperabilitybetween healthcare information systems, improvin collection,
management and use of data at all levels of carmgroving ICT infrastructure and software support
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in the health sector, as well as providing a legal framework for informatiomd datasecurity. &
health adoption istherefore expected toacceleratein the next €w years withclear policiesnow in
placeandthe continued ommitment bythe governmens in East Africdo investin the supporting
ICT infrastructure
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Opportunities for medical and laboratory equipment

Based on trade statistics as well as interviews conducted with hospitals, medical labs and medical
equipment distributors, a few segments present the best opportunities for new players looking to
enter the East African market.

Imagingequipment Based on trade data-2dy and ultrasound equipment consistently kanin the

top 10 medical equipment imporigs East Africain 2019, imports oK-ray and ultrasound equipment

to East Africa stood at USD 49.8 million and USD 10.7 million respectively before declining 30% and
56% respectively in 2020 aegalth sector pyers held off investment due to the impact of Cotfii

on the economy. However, the economy is expected to rebound in 2021 and imports expected to
recover. Imaging is expected to be a key growth segment in the coming years with 6G0%piv&ls
interviewed confirming plans to invest in imagingquipmentin the short to medium term. This
segment isalsoone of the most attractive for Europeananufacturersdue to strong preference for
quality and reliable machines, when it comes to capital intensaivel hidi-tech equipment.
According to interviews with hospital operators, China is not yet a formidable competitor in the high
tech highvalue segment bumore dominant on lowvalue lowtech products.

ConsumablesCatheters syringesand needlesare the highest imported consumkds in East Africa
with 2020 imports standing at USD 17.7 million USD 9.2 million USD 4.3 million respedtiily
capital intensive medicaquipment consumables are purchased on a regular basis and demand is
relatively stable as evidenced by the rgeral decline in imports in 2020 compared to 2019 indicating
no significant impact from the pandemitlowever,due to the lowtech nature of these products,
China dominated the segment accounting for 32% of all imporatketers, syringes, and needles
2020 Other consumablesire unattractive due to presence of local manufacturerg., surgical
masks personal protective equipmen(PPE bandagesand dressings

Orthopaedics Thisis alarge and fastgrowingmarket segmentargely driven byhe high nunber of
road traffic accidents in the regionaéh yeaiin East Africa2.9 people die frommoadtraffic accidents
per every 10000 people, making East Africa among thp 15 most dangerous places to be on the
road?! For survivors of road traffic accidentsustuloskeletal injuries are a commdrrhis has led to a
growth in demand for ghopaedic deviceshat are used to replace missing jointgad bone as well
give support to the damaged bondhere ha also been an increase the number of skilled
orthopaedic surgeons which has resultedaidoption of new technoloigsto treat musculoskeletal
conditions such asosteoarthritis and osteoporosighrough procedures like hip and knee
replacements. Import orthopaedic appliancestood at USD 3.8 million ir2020 andhas been
growing at a steadgompounded annual growth rate (CAGR)L3.5%since 201land is expected to
grow evenfaster with the increasg motorizationrate in East Africa which expected to resutmore
road trafficrelated injuries

ICU equipment The COVIBL9 pandemic exposed the vulnerabilities of the East African healthcare
system, and this has led to increased resources towards equipping health facilities to prepare for
when a future pandemianight hit. Therapeutic respiratory apparatuses such as ventilator and
oxygen therapy machines were the fastest growing segndening the pandemicrecording a 297%
growth from USD 7.4 million in 2019 ©SD29.4 million in 2020Demand is expectedlowdown in

2021 with the decline of Cowtl9 but continue growing at the prpandemic levels of 4.2%AGR
between 2012 and 2019.

1 TrademarkEast Africa
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Hospital furniture: The past few years have seen a boom in the constructibmew hospitals
especially in Kenya wheraultiple private hospitals have rolled out muhillion-shilling expansion
projects in order to meet the current and expected growth in demand for quality healthcare services
Fa GKS O2 dayfassNabplabn fiitheR gdws? This kind of growth is expected to result in
an increasing demand for hospital furniture such as hospital Healspital cart and stands, bedside
tables, hospital cabinet, and baby furnitufgast Africa is also going to experience aldeulisease
burden due to the increase in nemommunicable diseasesardiovascular diseases, cancers and
diabeteswhich is going to put a strain on the current health cargastructure, thereby leading to
an increas@ demand for hospital furniture. Hospitélirniture imports stood at USD 14.3 million in
2020and has been growing consistently ab% CAGRsince 202 and this is expected to continue
through to 2030.

Ehealth: Adoption of Ehealth is still low in East AfricAmong the 26 interviewed health facilities
mainly made up ofsecondary and tertiary hospitals, only 56% had dre&dth system.This rateis
estimated tobe even lower for facilities at the primary level and below. The low adoption rate is
mainly due togovermment bureaucracyvhen it canes topublic kealth facilitiesas well as insufficient
supporting ICT infrastructure like reliable interraaid power supplyHowever,all the East Africa
countrieshave recognized-bealth as an important enabler for healthcare system strengthening and
have drafted digital healthcare strategies and policies to guide the use of ICT in healffloisrés
expected to accelerate thadoption of ehealthin the next fewyears

Elearning Among the 10 health training institutions interviewed in this projemtly on 45% had
adopted elearning as a tool for teaching albeit in a limited capacity. The &®jigandemic
accelerated the adoption of-karning, however majont of the institutions returned to iperson
teaching aftersocial distacingrestrictions were lifted These institutions pointed tohallenges such

as lack of reliable internet, unstable power supahd lack of elearningfriendly contentas some of

the main reasonsthat makese-learningadoption diffcult. However, there is still a great opportunity

for e-learning system providers as governments in East Africa look for solutions to address the
shortage of trained healthcare workers Governmeng are already recognizing the benefits of e
learning as a tool for increasing accés®ducation For instance, in 2007, the Kenygoavernment
compelled higher education institutions to adopteS | N/ A y 3 dzy RS NJ i Kshate@ig dzy (i NB Q
plan. The intention was b increa® the number of people thatan access higher education, given
that demand for space at higher education institutions far exceeds supgyitionally,70% of the
health training institutiongnterviewed during this project that had ane-learningsysem expressed
willingness toexpand their dearning offering and would consideacquiring moreadvanced
systens that would provide more engagement witstudents as opposed tbeing used only aa
means ofconductinglectures.

2 OxfordBusinessGroup
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Recommendat ions for medical and laboratory equipment

suppliers

Establish a local presencdn orderto compete withthe large multinationals that already dominate
the medical and laboratory equipmentmarket, proximity to customers is criticaBeing locally
presenthas several advantages including being abledwtrol the product messaginggetting better
information on customersand usecases as well as havingnore control of service qualitynd
customer training From 26 hospital and laboratory professional interviewed in this project, 86%
them confirmed learning about new technologies from suppliedgectly and therefore a local
presencewould bethe best wayto increa® product awarenessnd introdu® new praducts tothe
market

Identify and appoint alocal distribution partner: A localdistribution partner can complementthe

efforts of the manufacturerin the market Usinga local distributor provides severaladvantages
including being able toleverag on the R A a (i NJsalazicigaN®Bsbusinessrelationshipsand

logistial capabilities A local distributor alsohas a better understandng of the regulatory
environmentand can help navigate giroduct regulationhurdles.The ideal partner should usuml
be handling complementary productselling to the buyers of greatest important®you, cover the
geograplic areaghat you need to reacland have the right personnel to meet the sales needs.

Target private hospitals firstProcurement in the public s¢or is slower compared to privateector
due to the number of stakeholders involvetHowever, inthe private sector decisions aranade
much quicler due to fewersteps involved and a lot more objectivishen evaluating investment in
medical andaboratory equipmentin the private sectorsingle sourcing is alg@rmitted which gives
new playerdan the maket the opportunity to present case for their product

Take advantage of group purchasing organizatiors the private sector, group purching
organizations are common acroBast AfricaTheseare largebulk procures of medicines and health
productsthat leverage onthe combined purchasing power tifeir members to negotiate favourable
contract pricing from supplier&or new suppliers ithe market, such organizations provide access to
alarge network of members anthereby redue marketingcost needed to create product awareness
in the market Public procurement agencies aam alternativeroute for suppliers interested in the
public heath sector.
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Future trend to watch

Private sector participation in health caigexpected to increasever the next few yeardriven by

the growing middleclass that is willing to pay a premium for better quality health servities

private sed¢or hasbeen on arexpansiordrive egpedally inKenyaand has even attracted timterest

of international private guity invesbrs.® The governments across East Africa are also pushing for
more public-private partnerships(PPP) Forinstance,in Tanzaniamunicipalitiescan erter into

service agreements with private health care providerprovide serices not available atyblic

health facilites In some insinces the governmentcansupportthe publichealth faciity by

providing and paying for healthiorkers espeially those in high priority areas likeaternal andchild
health.# In KenyaKenyatta hospitahnnouncedplans to construca USD 14nillion sevenrstorey

private hospital to fund public services in the parent institutiorder a 36year PPP arrangement
Governments in East Africa are focusing more ongwor health interventios especially at primary
healthcare level and therefore are looking for the private sector to step in and provide specialized
health services. We expect to see fewer new public hospitals being built as more funding is directed
towards equipping existing h#h facilities as well as revamping the existing public insurance system
in order to achieve universal health care.

Health expenditure is expected to increase in the next few years as East African countries commit to

rolling out universal health care (UH@ccording to experts, it is estimated that for East Africa to

really achieve UHC, the level of public health spending would need to at least double from its current

levels. East African governments of recent have increased their allocation to thesctespnational

insurance scheme to covére poor and vulnerable but this has not been sufficient. The roll out of

UHC is also expected to face challenges as the East African economies are still reeling from the

impact of Covidl9 which resulted in closing blisinesses which in turn resulted in low tax revenues.

b1/ A& SELISOGSR (G2 068 NRttSR 2dzi Ay LKI&asSa ol aSK
few years. With more people with access to healthcare, health spending per capita is expected to

increase substantially in the next few years.

Donor dependency is expected to decline especially in Kenya, Tanzania and Rwanda but remain high
in Uganda. Kenya and Tanzania are classified amiddie-income countries which make them

ineligible for certain dnor financing facilities as they are now perceived to be increasingly capable of
financing their own development. Rwanda of recent has seen a decline in donor funding for the
health sector due to improving indicators in areas of high donor interest IMEAHDS, tuberculosis,
malaria and infant mortality. Donors have therefore redirected donor funding for Rwanda towards
other more vulnerable sectors since it is still classified as a least developed country. Uganda is the
heaviest reliant on donors and this expected to remain the same in the coming years due to a high
disease burden compared to its peers.

It is projected that by 2030, necommunicable diseases (NCDs) will surpass communicable diseases

as the leading causes of deaths in East Africa016, 40% of all deaths were attributable to NCDs.

This is expected to surpass 50% by 20BBe declining of deaths from communicable diseases has

been as a result of concerted efforts in making treatment and management of HIV/AIDS, Malaria and
Tuberculoss more accessible and affordable. On the other hand, the rise ircapimunicable

diseases is associated with demographic and social changes such as globalization, urbanization, aging

3 Standard media
4BMC Health Services Research

5EDl intelligence
5 BMJ global hett
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population, and adoption of unhealthy lifestyles such as consumptiamioéalthy diets, physical
inactivity, and excessive alcohol consumption.

Group purchasing organizations are expected to be the primary channel used by private and faith
based hospitals to source medical supplies. Group purchasing organizations aggregaterpent

of medical products by hospitals under one entity in order to leverage on economies of scale to
secure preferential pricing. This is especially the case for low tech and low value medical supplies
such as syringes and needles which are procurdarge quantities by hospitals. Capital intensive
and slowmoving products are not purchased in bulk and therefore their procurement process is
expected to remain the same with health facilities procuring directly from suppliers or a distributor
on a needasis. Only Tanzania lacks a vestablished group purchasing organization with the last
one to exist ceasing operations in 2019.

The market share of Western countries in the medical and laboratory equipment segment is
expected to decline as China continues making inroads in East Africa. Currently majority of imports
from China are lovtech and lowvalue products but this is changifagt as China catches up in
technology with Western countries. For instance, Mindray, one of the leading Chinese medical
equipment suppliers has been able to break into the kiggth and highvalue equipment segment
which has traditionally been dominatdty western brands such a Siemens and Philips. Western
brands however are still expected to retain market share among the large anehijhospitals and
laboratories who tend to be reluctant in experimenting with unproven brands.

Direct contact with custmers is expected to remain the most effective way to market medical and
laboratory equipment in East Africa. Due to lack of quality trade shows in the region and the high
cost of travelling internationally, medical equipment suppliers are expected tara@bpening
offices locally. Virtual trade shows were common during the Cd9idandemic period, but this is

not expected to continue into 2022.

Between 2011 to 2020, the import of medical equipment saw a compounded annual growth rate
(CAGR) of 4.37% véniaboratory equipment saw a CAGR of 1.36%. However, year on year growth
has been slowing down which can be attributed to the growth of local manufacturing especially
when it comes to lowalue and lowtech medical products. In the next few years, impairhigh

tech medical and laboratory equipment is expected to see a steady increase as more investment is
made in the health sector while import of lei®ch equipment is expected to decline as local
manufacturing output increases.

Harmonization of regulairy requirements for medical and laboratory equipment is expected to take
place in the coming decade as part of the East African Community Medicines Regulatory
Harmonization (EAGIRH) initiative. The EAC MRH initiative is meant to strengthen regulatory
capacity, encourage harmonization of regulatory requirements and expediting access to good quality,
safe, and effective medical products. By creating a joint assessment process of medical and
laboratory equipment, manufacturers would be able to receive marnigeauthorization in multiple

EAC member states through a single application. The initiative is still in its pilot phase but is expected
to be ratified within thenext few years
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1. Introduction

ub-Saharamfricais experiencing an epidemiological trarieit in its disease burden from infectious

to non-communicablediseases(NCDs)esulting ina double burden of diseaseéAccording to the
International Finance Corporation (IFC), $ub K NI y | FNA OF KI & péoplebdeli ™ M2
carries24% of theglobal disease burden toth human and financial costd. f Y2 a4 KIFf F (K
deaths of children undefive take place in Africa® While infectious diseases still account fsout

70% of deaths on the continent, agpecific mortality rates from chronic diseasee actually higher

in Ub-Saharan Africa than iany other regions of the worldfor both men and women.Over the

next ten years the continent is projected to experienaehigh increase in death rates from
cardiovascular diseasgcancer, respiratorgiseass, and diabetes.

East Afria is one of the main diseas&lden regions in thevorld. Despite strong efforts to fight
communicable diseaseshrough both internal means and external supportfrom donors,
communicable diseases still make up the largest share of deathw/ell as hospital admissiorisor
the EAC to achieve itdsion 2050 goals dfeing an uppermiddle income regiol, investment in
human capital developmenis critical and this is only posibwith a strong healthcare systern
place. Invesing in healthcare is crucial for economic development since ill health impairs
productivity, hinders job prospects, and adversely affects human capital development h&alttl is
therefore not only an outcome of, but also a foundation for development.

One of the areas crit&d to having a strong healthcare systenthie availability of adequate, modern
medical and laboratory equipmerdnd technologiesThe najority of healticare facilities in East
Africa, especially public facilities are severely lacking when it come$rastructureand equipment
needed tohandle theexisting and emergingealth challenges affecting the regidfor this reason,

the East Africa Hdth Platform (EAHP)ommissioned this study t@valuate the medical and
laboratory equipmentand technologies ladscape inKenya, Uganda, Rwanda, and Tanzania
(including Zanzibar). The study is meant to enable EAHP identify potential areas of intervention
specificallythrough market facilitationwith the aim of promoting partnerships between relevant
stakeholdersn East Africa, Germany as wellodiser international actors in the health sector.

Methodology

The study was conducted through primary asecondary researchunning simultaneously The
secondary research ainly focused on local sources such afficial government statistical
publications, ministry of health reports, treasury budget reporsd reports from other local
institutions, as well as global sources such as industry reports, World B&okd Health
Organization(WHOQO), United Nations Children's FUidNICE}; United States Agency for International
Developmeni{USAIDand other international health stakeholders

The primary researctvas conducted througkemiguided, mostly operended questionnaires bade

on the terms of reference of the projecgeveralguestionnairesvere prepared based on th&arget
respondentswho includedkey staff athospitals medical labs medical equipment distributors
government medical supplies distributors ministries of health, medical equipmentegulatorsand
health traininginstitutions. Prior to implementation, the questionnaires were shared, reviewed, and
approved byEAHP

"IFC, The business of health in Africa
8 UNICEF, Undédive mortality 2021
9IHME 2021

10EAC visio2050
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The sample of key informants was chosen purposefully to inchatk public and privatesedor
players to give a more accurate picture the medical and laboratory equipmerand technology
landscaps in each of thesurveyedcountries An initial list of participants was developeshared,
reviewed, and approved by EAHRIditional participantswvere identified according to a snowballing
methodology during the interviews. The sample size in each of the countries was bets&h
participants. The total sample size w8 participants.Interviews wereconducted byboth staff of
africon, as well aa local research subcontractor.

Definitions of key terms

Throughout this report, the termmedicaland laboratoryequipment is used torefer to all typesof

products, service, or solutiors used 12 A YLINR @S LIS2L)X SQ&a KSIFfUOGK o8&
monitoring, and treating diseaseWledical equipmen®in this report refers to devicesand
technologiesused in a hospital setting whildaboratory equipmer@refers to devices used in a

medical laloratory setting. They are categorized as follows:

Medical equipment

Therapeutic respiration apparates

Catheters &annula

X-ray apparatussincluding parts and accessories
Furniture

Syringes and needles

MRI apparatuss

Ultrasonic scanningpparatues

Orthopaedic or fracture appliances

Sterilsers

Breathing appliances and gas masks

Artificial parts of the body

Carriages for disabled persons

Massage apparatwssand psychological aptitudiesting apparatuss
Dental instruments and appliances

Pacemakers

Hearing aids

Scintigraphyapparatues

=4 =8 =8 =8 -8 -8 0898989 _8_9_9

Laboratory equipment

9 Optical radiationsnstruments and apparates(UV, visible, IR)

I Microtomes and parts and accessories thereof

9 Physical or chemical analysisstruments and apparates for measuring or checking
viscosity, porosity, expansion, surface tension or quantities of heat, sound or light
Distilling or rectifying plarst

Spectrometers, spectrophotometers, and spectrographs using optical radiations (UV,
visiblelight, IR)

Centrifuges

Sterilsers

Heating equipment; for the heat treatment of materials by induction or dielectric loss,
industrial or laboratory, other than furnaces and ovens

1 Furnaces and ovens; electric, for industrial or laboratory use, other than those fimgtio
by induction, dielectric loss or resistance gt

Vacuum pumps

Gas or smoke analysis apparatgsfor physical or chemical analysis

Furnaces, ovens, and heating equipment

=a =4

= =4 =4

= =4 =4
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Weighing balances

Laboratoryglassware

Chromatographs and electrophoresis rnghents

Ultra-violet or infrared lamps

Compound and stereoscopic microscojredyding parts and accessories)

= =4 =4 -8 A

Pre-export verification of conformity(PVoC)it is a conformity assessment procedure applied at
tpe country of origin to ensurevcompljance of imported products with applicalgstination
O2dzy iNEQa adl yRIFNRA®

Current healthcareexpenditure: Includes healthcare goods and services that are consumed
within a given year

Public health expenditureHealth expenditures that come from the domestic government.

Private health expenditure Health expenditure from pooled resources with no government
control, such as voluntary health insurance, and the directvgyts for health by corporations
(profit, nonfor-profit and NGOs) and households

External health expenditure:Health expenditures that come from financial flows originating
from outside the country, as measured World bank

Government health budgetFurds allocated to health functions from the government national
budget.
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2. KENYA

2.1. Country profile - Kenya
Geography

Kenyais situatedon the African East Coastalong theequator. It hasa 1,420km-long coastline along
the Indian Ocearand also borders Tanzania, Uganda, South Sud&thiopia,and SomaliaThe
natural landscape includes a coastal plain with sandy beaches, extensivargtpiateats, fertile
highlands,and the dramatic Rift Valley which cuts across Kenya from north to southclifinegte
ranges from hot and humid on the coast to cool and temperate in the highlemdemiarid in its
northern regions Rainfall is unreliable throughout much of Kenwyéijch is aggravated by climate
changeand less than ondifth of the land is suithle for agriculture.

Social situation

Kenya has made major gains in social development, including reducing child mortality, achieving near
dzy A@SNEIFf LINAYFNE &a0K22f SyNRffYSYydGsS Hyan yI NN |
Development Index HD) value for 2019was 0.601%, which pus it in the medium human
development categorypositioning it at 143 out of 189 countries and territori&etween 1990 and

HAMpE YSyel Qa |bg247%drbnt @282 td §/60INGrihgitise Rame periody Sy | Q

life expectancy at birth increased by 9.3 years, mean years of schooling increased by 2.8 years
expected years of schooling increased by 2.3 yeaid Gross National IncomeG() per capita

increased by 37.1 perceft.

Economic situation
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Figurel: Kenya GDP and GDP growth rate (202619,Billion USD an&dogrowth)*®

The Kenyan economy, East Africa's largest, has experienced considerable growth in the past few
years. Until the COVIIO pandemic, Kenya was one ogtfastest growing economies in Africa, with

an annual average growth of 5.9% between 2010 and 20T%is has beedue to severafactors
including a reasonably wediducated labour force, a vital port that serves as an entry point for goods

1 UNDP, Human Development Report Kenya 2020

2 UNDP, Human Development Report Kenya 2020

13 Kenya National Bureau of Statisti&zonomic Survey 2020
14 Kenya Natinal Bureau of Statistics, Economic Survey 2020
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destined for countries in Eamtn and Central Africaa vibrant tourism industryand above all, a
government that is committed to implementing business reforms. With a @&Fcapita of USD
1,816 Kenya is now classified as a low@ddle income country.

However, Kenya continues to face significant challenigethe areas ofsustainable and inclusive
economic growthjincome inequality andatorruption, which have been exacerbated by COWilh Q a
economic disruptions. Twihirds of Kenyars live in povertymaking below U 3.20 per dayThere

is a persistently large gap between the rich and pyawith approximately 70 percent of Kenyan
families chronically vulnerable due to poor nutrition, food insecurity, and preventable diséases.

GDP composition

Agriculturesector is the mainstay of thKenyaneconomy.It is the means of livelihood faver 80%
of the populationandaccountsF 2 NJ cp LISNJ OSyid 2% YSyeél Qa SELRNI S

Others

33% Agriculture

34%

Construction
5% Manufacturing
0,
Finance 8%

6%

Tourism

Real estate

Figure2: Kenya GDP composition (201%o0f total )8

The manufacturing sector in Kenya is maayo-based It plays an important role in adding value to
agricultural output by providing forward and backward linkages whth latter. However, there is a
shift towards expororiented manufacturing as Kenya's industrial policy ssimraise the share fo
the sector from 8% to 15% of GEfP.

YSyel Q& O Seyiér haNdm@n AcRejerating at a rapid padeé is making a substantial
O2yNROGdziAZ2Y (2 (GKS O2dzyiNBQa AGNRY3I D5t ,ANRSGK
as well asising demand for mixedse and residential developments.

Tourism is Kenya's leading foreign exchange earner. However, the sector was one of the liardest
during the COVIBL9 pandemic.Despite the lifting of travel restrictionsexperts believe the

15 World bank Gni index ranking

8 USAID 2021

7|FAD 2019

18 Kenya National Bureeof Statistics, Economic Survey 2020

19 Ministry of Industrialization and Enterprise Developmeiényandustrial Transformation Programn2815
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international tourist travel to Kenyacould take up to four years to fully recovefhe industry is
therefore banking on domestic and regional tourism to make up for lost visitor numbers

COVIBL19 impact

The Kenyareconomywas hit hardby the COVIEL9 pandemicas nost economic activities slowed

down due tocontainmentmeasuresTherestriction of movemenslowed activities in transportation

and storage, education, accommodation, and food services. Other sectors whose activities were
affected, albeit at a lesser degree, include manufacturing, construction, wholesale, and retail&rade.
weak global economy also negatively impt2 y Y Sy el Q& S Ednghoiticuitatal Y 2 NB
products and the tourism sector.

The economic and social distigms brought about bythe COVIBL9 pandemic eroded progress in
poverty reduction, increasg poverty by 4% or an additionalmillion people?!

Growth outlook

Most of the containment measuregut in place in 202@ave since been relaxexhd thisis expected
to accelerate economic recovery in 202dternational flightshave resumed making it possible to
export horticulture and enabling international tourssto travel to KenyaThe economy is projected
to grow by5.0% in 2021 and 5.9% in 2022.

20 Ministry of tourism Kenydmpactof COVIEL9 on the Traveand Tourism Industr2020
21 World bank20212021
22 AfDB, Kenya Economic outlook 2020
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2.2 Overview on the health secto  r - Kenya
2.2 .1 Healthcare system - Kenya

In 2010,Kenyaapproveda new constitutionthrough areferendumthat marked the beginning of
devolution. Under the newconstitution, the responsibility of public health service delivery for
primary and secondary health servicesre devolvedo 47 newly created countiesvhile national
government retained plicy and regulatory functiongn 2013, the newonstitution came intoeffect
and the changes in roles and responsibilities fritw national tothe county level became a reality.
The goal of devolution in healthrewasto enhance equity in resource atlation, thereby improving
service delivery for the majority of Kenyans, especially those residing in rural?areas.

Under the devolvedsystem the mtional governmer® &unctions were limited to policymaking,
financing, quality assurance and standards, itaing and evaluation, education, national referral
hospitals, national laboratories, management of port health, national healthcare agencies such as
National Insurance Hospital Fund (NHIKgnya Medical Supply Agency (KEMSA), Kenya Medical
Research Ingute (KEMRIpand disease control programes, liketuberculosisand HIV.The county
governmentsbecameresponsible for management of county health facilities, ambulance services,
promotion of primary healthcare, disease surveillance and response, public health and sanitation,
disaster management, veterinasgrvicesand waste disposal.

Healthinfrastructure

Kenya haa total oftotal of 13435registeredhealth facilitiesas of September 2028,183 of these
facilities aregovernmentowned, 5,821 are private and for-profit while 1,431 are faith-basednot-for
profit.24

Faith-based health
facilities Public heath
11% facilities
46%

Private health
facilities
43%

Figure3: Ownership of healthfacilitiesin Kenya(2021, % ofotal)?®

The Kenyan healthcare system is hierarchical and is organized around six levels of care. The first level
starts at the communityevel andis mainly focused on prontiwe health and treatment of minor
ailments. The second and third level provide primary csgevices andnclude dispensaries and

health centresthat offer basic outpatient carenaternity,and minor surgical services. The fourth and

fifth levels providesecondary careservices andnclude county health facilitieghat offer a broad

23 Kenya school of governmerKenya deolution, Working paper No.1 2015
24Kenya Master Health Facility List (KMHFL) 2021
25Kenya Master Health Facility List (KMHFL) 2021
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spectrum of treatment. The highestievel of care forms the tertiary level, which offers specialized
care besides training to health workers.

The
Level ofhealth facility Number of facilities

National Referral hospitalsével § 6
County referral hospitals (Level 5) 21
Countyhospital (Level 4) 867
Health centes (Level 3) 2,052
Community health cemés and dispensaries (Level 1 & 10,489
Total 13,435
Ratio per 1000 population 0.28

national health facility densi in 2021 stood at0.28 per 1,000 populationwhich is aboveNHGs
recommendedarget of0.2 per 1,000

Tablel: Healthfacilities by levelin Kenya (202
Health workforce

Kenya is experiencirgghealth workforce shortagdn 2018 the national health workforce densitf
doctors, nurses and midwivesood at 1.06 per 1,000 populatior®, which was below the minimum
threshold of4.45per 1,000 populatiomecommended by WHE

The shortage of health workers mainly due tgpoor payandbrain drain.Health workergarticularly
those in the private sectaare overworked and underpaid which is a hugemotivator, as evidenced

by frequent strikesThesepoor working conditions results in health workers emigrating from Kenya
to developed countries or internally from rural to urban areas, resultingritical shortages in some
regionsof the country It isalsonot uncommonfor medical doctos to work inpublichealth facilites

in the morning, andat their private practice in the afternoon to substitute their incomeThis
practice is commonly referred t@s moonlighting.

Type of halth worker Number of health workers Ratio per 1000 population

Medical Doctor 3,083 0.06
Nurses (including midwives 51,390 1.0
Total 54,473 1.06

Table2: Health workforcein Kenya(2018}°

2.2 .2 Healt hcare expenditure - Kenya

Healthcarespendingin Kenya comes frortihree main sources; public, private,and external sources
Public and privatespendingaccount for the largest share diealth expenditure The high level of
private spending is due tihe large uninsured populatigrwhichmears themajority of people pay

26 Kenya Master Health Facility List (KMHFL) 2021

27Kenya Master Health Facility List (KMHFL) 2021

28 Kenya Harmonized Health Facility Assessment (K:HA&)2019
22WHO, Health workforce requirements for UHC and the SDGs 2016
30Kenya Harmonized Health Facility Assessment (KHFA) 2018/2019
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out-of-pocketfor healthcare servicegdowever unlike its neighbourKenyahas a lower dependency
on external sourcefor healthcare spendingThis is because Kenya officially becamevamiddle
income country in 204which made it ineligible for certain donor assistance progreas.

External Public
healthcare healthcare

expenditure expenditure
16% 42%

Private

healthcare

expenditure
42%

Figure4:KenyaHealth expenditure by source (2018, % abtal)3*

Hedth expenditure pe capitain Kenyahas seen ateadyincreasefrom USD 56 2011 toUSD88 in
2018 The spending has however not kept up with GDP. The health expendituratasa GDFhas
declined marginallyfrom 5.8% in2011to 5.2%in 2018
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Figure5: Kenyacurrent healthcareexpenditure (2011- 2018,Per capita and as % of G[FP

Health sector budgetary allocatidsy the national government continues to sestaadyincreaseas
the government strives to achieve universal healthcafdie 2020/21 nationalhealth budget
increased by 10.3% t/SD1.06 billion comparedo USD966 millionin 2019/2¢3. The 2020/21
national budgetwas prepared at a time when the countwes grapplingwith the health, social and
economic impacts of the€COVIBEL9 pandemic.As a result, budgets were slashed for most other
ministries and directed towards the health sector ¢arb the escalation o€OVIBEL9 casesThis

31World bank, 2021
32\World bank, 2021
33 Kenya national treasury, Budget book 2020/21



https://data.worldbank.org/indicator/
https://data.worldbank.org/indicator/SH.XPD.CHEX.PC.CD?locations=KE-UG-RW-TZ
https://www.treasury.go.ke/budget-books-1/

27

resulted in thehealth budget as a shaof the total nationalbudget increaigg from 5.5% in 2019/20
to 6.5% in 2020/2%*

Increased health budgetary allocation is expected to benefit medical and laboratory equipment
suppliers especially as the governmemnioritizesuniversal healthcare whitc among other thingsvill
alsoinvolves equippingof health facilitiesacross the countrwith critical medical equipment.
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Government health budget as a % of total national budget

Figure6: Kenyanational health budgetand its share of total national budge2015¢ 2021, million USDand %
growth)3®

2.2 .3 Disease burden and trends - Kenya
Top 10 diseases causing death % change in deaths
2009 2019 2009-2019

1 |HIV/AIDS 1 |HIV/AIDS -41.5%
2 |Diarrheal diseases >< 2 |Lower respiratory Infections -4.9%
3 |Lower respiratory Infections 3 |Diarrheal diseases -30.1%|
4 [Neonatal disorders 4 |Neonatal disorders -11.3%
5 [Tuberculosis >< 5 [Stroke 27.7%
6 |Stroke 6 [Tuberculosis -4.5%
7 [Cirrhosis >_< 7 |Ischemic heart diseases 36.8%
8 |lschemic heart diseases 8 [Cirrhosis 21.4%|
9 |Malaria S |Malaria 35.0%|
10 |Menegitis >< 10 |Diabetes 39.5%
12 |Diabetes 17 |Menegitis -15.3%

34 Kenya national treasury, Budget book 2020/21
35Kenya National Treasurgudget highlight®021
36 KenyaNational Treasury, Budget book 2020/21
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Table3: Top 10diseasesausng deathsin Kenya(2009, 2019, % changey

Kenya is experiencing an epidemiological transition in its diseases burden from infectious-to non
communicablediseases (NCDs}sulting ina double burden of diseasdn 2018, wn-communicable
diseases accouat for 27% of the total deaths and over 50%tatal hospital admission® The rise

in the burden ofNCDsis associated with demographic and social changes such as gitibali
urbanization, aging population, and adoption of unhealthy lifestyles such as consumption of
unhealthy diets, physical infgity, and excessive alcohol consumption.

Between 2009 and 2019, number of deaths related mn-otommunicable and lifestyleelated
diseasedike diabetes stroke, ischemic heart diseases and cirrhosere on the rise, while deaths
related to @mmunicabé, maternal, neonatal, and nutritional diseasesorded a decliné®

Although significant progreshas been madeowards containing the threat of communicable

diseases such as HAIDS,malaria and tuberculosis their burden on the health sector isstill

significant.]| L+k! L5{ ¢l & &adAft YSyelQa €I NABSad {AftftSNI
between 2009 and 2019. Malarfialated deaths increased by 35% during the same period, despite

heavy resources being deployed by donors to fight trsease. Tuberculosis only recorded a slight

decline of-4.5% and dropped from position 5 to 6 during the same period.

The epidemiological transition from infectious to nemommunicable diseases is expecteddsult in
an increasing demand for new medicagugpment and technology for diagnosing and managing
emergingchronicdiseases such as cardiovascular diseases and diabetes.

371HME, 2019
38 CDC, Kenya Annual Report 2018
39 |HME 2019
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2.3. Medical and laboratory equipment landscape - Kenya
2.3.1. Medical equipment and technology value chain - Kenya

Almost allmedical devicesised in Kenya arenported with domestic productionbeing primarily
focused on basic consumable iteriitie value chain differs from public to private facilities.

International manufactures and suppliers

Bulk procurement . Fof
P Local importers and distributors

{Local rep needed for importation of medical supplies)

Through open tender

Group Purchasing Organization r”"'sugh Dﬁzﬁ” .
(e.g., MedSource, MEDS) enaers or direc

sourcing

Uncommon path. Only
when unavailable at
KEMSA

Common path

Private and Faith-based hospitals Public heath facilities

Figure7: Kenyamedical andiaboratory equipmentvalue chan (2021}°

Public Sector

In the public sector, procurement of medical supplies is centralized through the Kenya Medical
Supplies Authority (KEMSA)hich isthe lead government supply chain agemtandated with
procuring, wardousing, and distributing medical commodities to all public health facilities in the
country. KEMSA has a priority over other private distributors when it comes to selling to public health
facilities. By law, public health facilities are obligated to fingtchase from KEMSA and om¥en
unavailable can they source from private distributors.

KEMSA does not receive direct funding from gwvernment butrelies on arevolving fundfrom
purchasepaymens. Under ths not-for-profit selfsustaining commerciddusiness model, the health
facilities order and pay for their medical commoditessd thefunds acquired from these sales goes
towards replenishing stock.

Procurement ofcapitatintensive equipment does not always follow the KEM@&#ue chain Since
capital intensivemedical and laboratory equipmelig rarely procured in bulk, procuremeist done
on a need basis and can be sourcéitectly froman independent distributoreither by the hospitals
(for national and referral hospitals) or by the courggvernment for county hospitaland other
facilities under its mandate

Private sector

40 africonresearch (2021)
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In the private sector, procurement ahedical and laboratory equipmers done directly through
independent distributors or group purchasing organizatioi$hie two maingroup purchasing
organizations operating in Kenyare Mission for Essential Drugs and Supplies (MEBSJ)
MedSource MEDSs a large-scale, bulk procurer of medicines and health produntsnly targeted
towards faithbasedand commercially operatedorivate hospitalswhile MedSourceis a member
drivenorganizationopen to not only health facilities but also pharmacies interesteldweragng the
combined purchasing powesf membersto negotiate favourable contract pricing from suppliers.
Capital intensivenedical and laboratory equipmensimilar to public hospitals are procured directly
from distributorson an as needed &sis

2.3.2. Import trends  of medical and laboratory equipmen  t - Kenya

Import of medical equipmenthas seen some pand downsover the past decadeThere was a
steady increase betwee?011 and 2014 followed by a sharp spike in 2015. Wwhgriggered bythe
managed equipment services (MES) prajechational govenment progranme launched in 2015
meant to equip two hospitalsin every county with leased state-of-the-art medical equipment
Leasingwas seeras an alternative healthcare financing option to scale up health infrastructure for
provision ofspecialized medical car&ome of thefirms involved in this project included KA y I Qa
{ KSYT KSy aAyRNI}I&zX LYRAIQ&,a0dPhilpSY LYRdzaGNRAS&AX DSy
Despite the project beinglaguedby corruption scan@lsregardirg opaque procuremenprocesses

and inflated osts over 60 hospals have now been equippedwith equipment ranging fronk-ray,
ultrasound dialysis machiness well asMRI and CTscanner$. For this reason,miport of these
machinesis expected todecline significantlpver the nextl0 yearsespecially in the public seato
However,other medical equipment andonsumablesare expected tamaintain modeate growth
similarto that of pre-MES(2011-2014)level 0of3.6%CAGR
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Figure8: Kenyaimport value ofmedical equipment(2011-202Q million USD*?

Laboratory equipmenimports have beenrelatively flatover the past decadwith a 22.4%decline
recorded in2020 compaed to 2019due to economic disruptiomrought about by theCOVIEL9
pandemic However this is expected toacover to prepandemic levelsas more businesses resume
normd operationsin the second half 02021 Growth in the next five years isxpected to go back to
pre-pandemic levels of 3.2% CAGR.

41 Standardmedia
42UN Comtrade, 2021
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Figure9: Kenya import value of laboratory equipment (2012020, million UST¥

Although COVIEL9 brought to a halt large capital investment in medical equipmendjdtleadto a
high demand for therapeuticespiratory apparatussin 2020resulting in an atime high import of
USD 13.5 milliorcompaed to USD 4.7 million in 2019 Respirabry problems were the main
complication faced by COVIBL9 patiens and therefore breathing aid devicesvere neededto
support patients who ha acute respirabry problem due to pneumonia associatedith or
subsequent toCOVIBL9. However,with COVIEL9 cases declining sidgicantly in 2021jmports are
expected todrop below prepandemic levelss most hospitals will be left with excess capacity built
up during the height of the pandemic

Therapeutic respiration apparatu_ 135
catheters & cannulae _ 7.8
Medical furniture _ 7.6
Electro-diagnostic apparatus- 55
Syringes - 4.4
Heat treatment machines [ EE
x-rays apparatus - 3.6
MRI apparatus - 2.4

Needles - 23

. . . 2.1
Ultrasonic scanning apparatu
0 5 10 15

Import value in million USD

Figure 10: Kenyatop 10medical equipmentimports (202Q million USD*
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Optical radiation apparates heat treatment machines andnicrotomes were the top three
laboratory equipmentimports in 2020 This has been consistent with past years as well indicating

that demand was stable despi@OVIBL9.

Heat treatment machine

Microtomes and parts

Optical radiations apparatus_ 7.2

Spectrometers - 2.3
Sterilizers - 1.7

Gas or smoke analysis apparatL- 1.4

Furnaces and oven- 1.3
vacuum pumps - 1.2
Centrifuges - 1.1

Glassware . 0.7
0 2 4 6 8

Import value in million USD

Figurell: Kenya top 10 laboratory equipment imports (2020, million U$D

China is by fathe leadingsourceof imports formedicalequipmentwith about30% of market share.
However, western countries combindtbld a market share of aboub3% of medical equipment

imports inKenya thus are collectively the main source.

China R 282
usa N 107
Germany _ 10.6
Netherlands BN 100
india N 96
Belgium B s
United Kingdom - 3.8
South Africa I 37
Italy M 1o

Japan MW s

0 10 20 30
Import value in million USD

Figure12: Origin ofmedical equipmentimports in Kenya(2020, million USD*®
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Chinaisalsty Sy &l Qa a S 02y Ruppiér inthe Idbafdtdzy Nedjulpryfaitsegment with a
market shareof 20% The leadingexporting country howeveris Germany with a market share of
21%. Western countries combinedaccount for 56% laboratory equipmeh imports, thus are
collectively the main sourc®espiteChinamakinga lot of progress in grabbing mmlet share in the
laboratory equipmentmarket, the fastest growing sources ohports between 201l and 2020 were
SouthKoreaand Belgiumwith increass if 380% and &% respectivelyChina on the other had
grew its exports by90% whlie Germanygrew by29%during the same eriod.

Germany RN s
China I 76
india I 6.0
uss N <o
South Africa NN 17
United Kingdom - L5
France - 14
Italy - 11
Belgium - L0

Netherlands - 0.9

0 2 4 6 8 10
Import value in million USD

Figure13: Origin of laboratory equipment imports in Kenya (2020, million USD)
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2.3.3. Medical and laboratory equipment investment decision - making

process - Kenya

User Identifies need and places o request to the hospital
administration. Provides the specifications.

(Physician, lab manager) Researches the latest technologies

Public Hospital Private Hospitals

Key assessors Key assessors Evaluates the economics of the
Capital intensive investment (Hospital administrator, (Hospital administrators, investment based on immediate
biomedical engineering, cross biomedical engineer, cross needs, customer demands (ROI),
functional committee) functional committee) Competitive advantage

Basic medical supplies
Ministry of health (below ~55,000) Key decision makers Evaluates the analysis and decide
{National or regional level) (Board of directors, MD/CEQ) based on budget availability

Government Only cenfirms the preduct meets the

Procurement Hospital Procurement specifications and that the supplier
Agency Procurement meet all the requirements

Only if unavailable from
44— Government supplier.
Strictly open tenders

First option

Figure1l4: Medicaland laboratoryequipmentinvestmentdecision making procesin Kenya (202§

Capital investment decisions on medical technology is usualparticipative processVarious
stakeholders including product usershospital administratorsaccountingofficers procurement
officers, and hospital managemehave their input into thefinal decisions.The process typically
starts with the userjn most casesab manager or physicians putting forward a request for new
equipment. The user is tasked with providingniclal and business relevant information to justify
investment. The stakeholders will evaluate the purchagtion based on key metrics that may
include return on investment, immediate need, hospitals technical capaeisy well as the
competitive edgahe equipment would provide against competitors.

Procurement in the public sector is challenging due to bureaucratic delays and budget constraints.
County governments have huge budgetary constraints with significant proportions of their annual
allocations going to recurrent expenditure, particularly personnel emolumaéfesy little budgetary

space is left for capital investment medical and laboratory equipmeniThe flow of funds to
facilitate the procurement of medical equipment at both matal and county level is also
unpredictable.

Source of information on new medical technology

Based onthe research conducted by africodirect contact with vendorswvas found to be the
primary way hospitals and labgearnt about new medicaltechnology Medical and laboratory
equipmentsupplierstypicallyhave agent®r distributors These are@esponsible foreaching out and
educatingpotential customers on théatest technologiesAnother popular way hospitals learn about
new technologies ithrough recommendatiorirom their professional circleOnline resourcesvere
also acommon optionbut lacked the facdo-face interaction with the sellerand therefore was

48 africon research 2021
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considered less effectivelonferences and trade showsere least populamwith the majority of
health practitioners never having attended a singleent due to the financial and time investment
needed

Purchasing criteria

Based on the research conducted by africpnice and qualitywere the primary factors onsidered
during product selectionAll other factors were considered secongailhe public sectdnas a strit
open tendering procesand therefore does not consider factorsot outlined in the tender
document. Private sectorprocurementis much more flexible witbrand reputation and familiarity
playing a key roleafter priceand quality Health playerare less willing to take risks on unknown and
unproven brandsPurchasing terms especially financinglso abig factor especiallyor lab testing
equipmentwhere placement contracts are standand/ith placement contractsmanufactures (or
their distributor) provide laboratory equipment at no cost to a laboratavhichin turn is obligated
to purchase a minimuramountof reagents, usuly per quarter, at a preletermined price from the
manufacturer (or distributor) of the equipmentGermanbrands are considered higlguality and
therefore highly preferred

2.3. 4. Medical and laboratory equipment regulation - Kenya

The Pharmacy anBoisons Board (PPB) is the National Regulatory Authority established under the
Pharmacy and Poisons Act, Chapter 244, the Laws of Kenya mandated to regulate the Practice of
Pharmacy and the Trade in Drugs, Poisons, Medical Products and Health Technologies.

According to PPBymedical devicare defined as any instrument, apparatus, implement, machine,
appliance, implant, software, material or other similar or related article:

a) intended by the manufacturer to be used, alone or in combination, for human bé&ngsne
or more of the specific purpose(s) of:
i. diagnosis, prevention, monitoring, treatment or alleviation of disease;
ii. diagnosis, monitoring, treatment, alleviation of or compensation for an injury;
iii. investigation, replacement, modification, or support betanatomy of a
physiological process;
iv.  supporting or sustaining life;
v.  control of conception
vi. disinfection of medical devices;
vii.  providing information for medical or diagnostic purposes by means of in vitro
examination of specimens derived from the human body
b) which does not achieve its primary intended action in or on the human body by
pharmacologicaimmunologicalpr metabolic means, but which may be assisted in its
intended function by such means.

Import process

Any foreign manufacturer looking to mark#teir products in Kenya must first designate a local
authorized representative (LAR). The LAR must have written evidence confirming that they are acting
with the authorization from the manufacturer. The responsibility of the LAR is to ensure regulatory
compliance and serve as the central communication pathway with the PPB.

For any medical and laboratory equipment to be imported into Kenya, a Certificate of Conformity
(CoC) must first be obtained from the Kenya Bureau of Standards (KEBS). KEBS has put in place a Pre
Export Verification of Conformity (PVoC) process wherebygdméormity assessment is conducted at
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the country of origin through a KEBS appointed agent who include SGS, Intertek and Bureau Veritas,
after which a certificate of conformity (CoC) is awarded for products meeting the requirements.

All medical devicealso have to beegisteredby PPBbefore being imported into Keny&n

application for registration of a medical device should be submitted by the authorized local agent of
the manufacturer. Documents to be submitted in durthg registrationstage includdSO

certification, CE (European Conformity) certification, regulatory approval certificate from country of
origin, certificate of analysiproduct packaging anisstructions for use of the product.

After registering the medical device amtbtaining a CoQhe importer can now apply for an import
Permits from Pharmacy and Poisons Board (PPB) through the Kenya National Single Window
Electronic (Kentrade) System. KEBS will make the CoC data available to PPB through Kentrade. The
importer will need to producehte import permit and CoC for clearance of cargo at the port of entry.

Appoint local agent Register device Obtain import permit

* Any foreign manufacturer « Certificate of Conformity .

Obtain certificate of

conformity

All medical devices to be * After registering the

must designate a local
authorized representative
(LAR). The LAR must have
written evidence from
the manufacturer
ascertaining authorization
to represent them locally.
The responsibility of the
LAR is to assure
regulatory compliance
and serve as the central
communication pathway

(CoC) is obtained from the
Kenya Bureau of Standards
(KEBS).

KEBS has put in place a Pre-
Export Verification of
Conformity (PVoC) process
whereby the conformity
assessment is conducted at
the country of origin
through a KEBS appointed
agent who include SGS,
Intertek and Bureau

imported into Kenya must
be registered by PPB.
Documents to be
submitted in during
registration include 1SO
certification, CE
(European Conformity)
certification, regulatory
approval certificate from
country of origin,
certificate of analysis,
Product packaging and

medical device and
obtaining a CoC, the
importer can apply for an
import Permits from
Pharmacy and Poisons
Board (PPB) through the
Kenya National Single
Window Electronic
(Kentrade) System.

* KEBS will make the CoC
data available to PPB
through Kentrade.

Instructions for use of the
product.

with the regulator. Veritas, after which a
certificate of conformity

(CoC) is awarded.

Figurel5: Kenyamedical and laboratory equipmenimport process(2021)*°
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2.3.5. E -health in Kenya
The state of Ehealth in Kenya

Despite the rapid growth ofCTin Kenya high mobile penetration and the clear benefits ahealth
adoption, healthcare players are yet to adopthealth at alargescale This isespecially the case in
the public sector where manual record keeping is still a common occurrersi@vgyconducted by
africonamong health facilitiegn Kenyafound that private hospitalare ahead when it come® e-
health adoption, mainly for patientsrecord keeping. Other benefits such as telemedicine and
electronic procurementsystemsare yet to be leveraged fully. Public hospitals the other hand
were lacking when it comes to-kealth adoption, except fora few large national and county
hospitals.

E-health adoption challenges

Adoption ofe-health does not come without its limitations with the largest barrier being the cost of
acquisition. To implement anleealth system, the upfront cost not only inclustbe system itself but
also all the supporting infrastructure that ensures it susmoothly including computersstable
internet, serversand file storage options such as cloud. Othenitations include low literacyate,
inadequate technical expertise, unreliable power supplgnd limited funding According to the
ministry of health, nast eHealth projectdmplementedin Kenyaare mainlyfunded by development
partners and NofGovernmental Organizatios (NGOs) raising the issue of ownership and
sustainability

E-health polides

hyS 27F GKS L¥isiori 2030&proddng the Sighest aitd@inable standard of healthcae

all KenyansTo fulfil thismandate, the Ministry of Health developed the Kenya Health Policy (2014
2030).The policy objective includeplaming, designng, and instaling ICT infrastructureas well as
software for the managemenand delivery of essential healthcarghe Ministry of Health has
prioritized the need to develop andperationalize a comprehensiveational ehealth policy that
clearly outlines thestrategic direction on the use of ICTs in the headitesector.For this reason, the
Ministry ofHealth developed th&enya National eHealth Policy 2@2630

The Kenya National eHealth Poli2§16;2030strategic prioritiesnclude standardization of-bealth

hardware and software, integratingteealth into the existing healthcare systerasd a participatory
approachin the design, development and implementation @fhealth interventions including
leveragingpublic-private partnerships whichmay expeditee-health adoption®

2.3.6. E -learning in Kenya

Health training landscape

Many actors are involved in the training of health workers in Kenya including, among others, the
Kenya Medicalollege training system, public, private and faliased universities, training colleges,
regulatory bodies, placement sites, international badi@and donor organizations! Kenya has 11
medical and dental schodfsand 121 nursing/midwifery training institutiort$. Kenya Medical
Training College (KMT®) the maininstitution tasked with training health professionals in Kenya

50 Ministry of health Kenya National eHealth Policy 2@2630
51 Ministry of health KenyaHealth Workforce Report2019

52 Nursing Council of Kenya

53 Kenya Medical Practitioners and Dentists Council
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producing over 12,00@raduates ever year with over 900of them being certificate and diploma
graduates** All other public and private health training institutionembine foran average o#l,00
graduates annually?

Health training is nolimited to the classroom, but majority of programes require practical training

as part of their curriculum. The level of practical curriculum depends on the type of training
Certificate courses haathe largest portion of their curriculum held as practical training at 70% of the
curriculum, diploma at 50% while advanced progmaes, including graduate diploma and
undergraduate degre® having the least amount of practical training of about 30% ofirthe
respectivecurriculum.

Elearningin health training

Elearning is yet to be widely adopted in health training, but @@VIBEL9 pandemic left majority of

training institutions scrambling to incorporate-learning to their programes. In 2007, Kenyan

higher education institutions were compelled by the government to introdadearning under the

O2dzy iNBEQa +A&A2Y wHnon aGNIGSIAO LIIYyd ¢KS ARSHE ¢
higher education, given thatemand for space atigher education institutions faexceeded supply

at that time. The government also wanted to ensure higher education institutions were keeping up

with technological innovation.

However, according ta survey conducted by africon amohealth training instutions in Kenya, the

roll out of elearning has not been without its challenges. All the 3 institutions seemed to face similar
issues including instructors who amt have the skills to teach online, scarce electronic content, a
lack of internet connedtity, limited access to computers, students with limited computer literacy,
and frequent electricity blackouts. Additionally, a recent survey carried out across 12 public and
private universities in Kenya also showed that students preferredttadace o blended methods of
teaching and learning compared td@arning>®

The same institutions howeveeported the benefit ofbeing able taeachlarger classes with fewer
instructors. With a shortage ofqualified instructorsaffecting most health training institutionse-
learningmade it possibléor one instructorto hold sessionsvith studentsfrom multiple campuses at
the same time.

54KenyaNational Bureau of Statistics, Economic survey 2020
%5 Kenya National Bureau of Statistics, Economic survey 2020
56 George L. Makokh@016),Status of E_earning irpublic universities in Kenya
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3. Uganda

3.1. Country profile - Uganda
Geography

Uganda isa landlocked countrgituated along theequator. It bordersSouth Sudaro the north, the

Democratic Republic of the Congmthe west, Kenydo the east, andboth Rwanda and Tanzania

the south. The southern part of the countrncludes a suliantial portion of Lake Victoria, shared

with Kenya and Tanzania. Uganda lies within the Nile basin and has a varied but gemscalfrate

equatorial climate¢ KS O2dzyiNEQa fI yRaOlLISa JadwanrmpdRyY @2f Ol

Socialsituation

'3 yRIQa 1dzYly /FLAGEE LYRSE o601 /L0 A& t26d 9RdzO
high. According to the World Bank, a child who starts schooling at the age of 4 is only expected to
complete 6.8 years of school bts 18" birthday, compared to the SuBaharan average of 8.3.
Additionally, 83% of 16yearolds cannot read and understand a simple text by the end of primary

school. This ia higherproportionthanin the SubSahararaverageof 80%>’

In addition infant mortality rate is highUnderfive mortality ratestood at 45.8 per 1000 live births in

2019°8 Malnutrition is high and stunting affects 29% of children in Uganda aged 5 years and below.
Projected to grow at 5.2% 3+ Y Rl Q& LJ2 Lddzt | G A 200 millién byS2B9MSe@inGaR G 2 NI
rate of urbanization, which is the rate at whicthe population shifs from rural to urban areastood

at 5.4%in 2020, whichwasamong the highestate in the world Theurbanpopulationis expected to
increasefrom 11.4 million in 2020 to 22 million by 20462, which would make Uganda one of the

most urbanised countries in Africa.
Economic situation

' 3| y Bcbr@riy has been on a strong growth trajectory since 2017, but thisveaghtto a halt

by the COVIBL9 pandemiclUgandawas heavily hit resulting in @DPdeclineof 0.5% in 2020, after
growing 7.5% in 2019 Economic activity stalled during tHatter part of 2020 due to a domestic
lockdown that lasted more than four months, later closures for all but essential cargo, and the spill
over effects of disruptions to global demand and supply chains. This resulted in a sharp contraction in
public investment and deceleration in private consumption, which hit the industrial and service
sectors hard, particularly the informal service sector.

57World Bank, Country Overview Uganda 2021
58 UNICEF

59World BankCountry Overview Uganda 2021
60 AfDB,Uganda Economic Outlo@021
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Figure16: UgandaGDPand GDRyrowth rate (20152020, billion USDand % growth®*

GDP composition

'3 yRFQa SO2y2Y@& A& RA DA R&Roultdrey/ifiddstry lakdNEe&icesy I 2 2 NJ
Contributing 62 2 F (G KS 02 dsghiichisBsértor canBnues to &€ fhe highest growth. It is
followed by industry, with a contribution &f8% and trailed by agriculture, which contribut28% of

GDP?
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Industry
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Figure17: UgandaGDP composition (218, % oftotal )&

Uganda heavilyelies on agriculture and low valtaelded industrial output for job creation, public
finance, and exportsDespite only accounting for 26% GDP, griculture employs oveB0% of

' 3| y Pop@ation ® This is mainly becaus¢he agriculture sector is primarily based on
subsistencendsmallholder production

61 AfDB, Uganda Economic Outlook 2021

62 Uganda Bureau of Statistics, Statistical abstract 2020

63 Uganda Bureau of StatistjStatistical abstract 2020

64 Overseas Development Institute (ODhdustrial development in Uganda 2019
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The industrial sector in Uganda is underdeveloged dominated by agreprocessing, food and
beverages, household products, construction materials andrfasting consumer goods. Mosff
these industries consist ofsmall and mediunsizedenterprises concentrated ithe Kampala and
Central regios. Most of the manufactured products are aimed at domestic consumptkxports
are limited to the regional marketsmainly due to the landlockekbcationof the county.

COVIBL9 impact

Thesocioeconomicimpact of COVIEL9 disproportionately affeetd the poorest sections of society.
In Uganda, the informal sectas which makes ub0% of the economy and employs 98% of the
working age labour forcelhis sectowasthe most affected byCOVIEL9 restrictionslt is estimated
that about 23% of thse in the informal sectodost 100% of their daily income during and after the
lockdown®® Those thatremaired afloat are facing worse credit and liquidity constraints than they did
prior to the pandemic.

Outlook

Uganda haseen a rebound itbusinessactivity following gradual easing of the lockdown measures
and return to normal trading activities. Investment activities increasethénlast quarterof 2020,
with stronger signs of recovery in the manufacturing and construction sectors continuinghto t
quarter ending March 202% GDPgrowth is expected to hi#.8% and 5% in 2021 and 2022
respectivelyf’

85 FSD Uganda, Assessing economic resiliencgafidan households before COVID 2020

56 World Bank, Uganda Economic Overview 2021

87 World Bank, From Crisis to Green Resilient Growth: Investing in Sustainable Land Management and Climate
Smart Agriculture (2021)
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3.2 Overview on the health secto  r - Uganda
3.2 .1 Healthcare system - Uganda

In Uganda, health services are provideddwmth the public and private sector. The private health
sector comprises afiot-for-profit institutions (largely faithbased organizationgnd for-profit health
providers.Traditional medicine such as Chinese and Ayurvedic medidgialso practiced iklganda

It is estimated about 60% of Ugandans soulgialthcarefrom such practitioners but onlfor minor
illnesses?®

Health services in Uganda are delivered within the framework of decentralization policy. In 1995, the
Government of Uganda decentralized delivery of servioegnprove administrative oversight and
service delivery. Local governmethitave the powelto appdnt and deploy public servants including
health workers within the districts through the District Service Commission. Local governments also
plan and overse service delivery within the distric8

Health infrastructure

Uganda has dotal of 6,931 Health facilitiesof which 45% (3,133) are Government ownetb%
(1,00) arePrivate and NotFor-Profit (PNFP) while the remaining 40% (2,795) are Privai®rofit
(PFPY. Government andPrivate NotForProfit hospitals aremostly higherlevel health facilities
while Privatefor-profit facilities majorly consist ddwer-levelhealth centesand clinics.

Private notfor-profit
(E.g Faith based)
15%

Public
45%

Private forprofit
40%

Figure18: Ownership of health facilitiesin Uganda(2019, % oftotal)"*

The health sector in Uganda is organized in a hierarchgerviceseffectively starting fromhealth
centres at the bottom to national referral hospitalat the apex Regional Referral Hospitals and
National Referral Hospitare semiautonomous institutionsput only financidly. Management of
human resources, health informatisystems medical equipment and suppliesd logisticsare still
centralized. District health services and general hospitals are managed by local governments.

In 2019, the national health facility density stood atl8.per 1,000 population, which elowWHQ2
recommendedarget of 0.2 per 1,000.

58 Ministry of Health Health Sector Strategic and Investment Plan 2016/2014/15

69 Ugandaconstitution, The LocaGovernment Act. 1997. ACTS SUPPLEMENT No. 1, 24th March 1997.
70 Ministry of Health Uganda Master Health Facility List 2019

" Ministry of Health Uganda Master Health Facility List 2019
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Level ofhealth facility Number of facilities

Special clinics 23
Nationalreferral hospital 2
Regionaleferral hospital 13

General hospital 163
Health cente IV 222
Health cente I 1,569
Health cente Il 3,364
Clinic 1,578
Total 6,934

Ratio per 1000 population 0.16

Table4: Hedth facilities by levelin Uganda (2019¥
Health Workforce

Uganda, just like majority dbw-income countries suffers from ahortage of weltrained health
workers This shortage hasesultedin Uganda adopting a task shifting stratefprses undertak a
range of tasks that were formerly the responsibility of doctdilse density ofdoctors, midwives and
nurses in Ugandastood at 0.56 for every 1,000inhabitants in 2019” This is below WHOs
recommended number 04.45 professional health workers for every 1,000 inhabitants.

'Number of health workers

Type of tealth worker Ratio per 1000 population

Doctors 964 0.02
Midwives 5,868 0.13
Nurses 18,014 0.41
Total 24,846 0.56

Table5: Health workforce in Uganda (20%)74

3.2.2 Healthcare expenditure - Uganda

Healthcareexpenditurein Ugandacomes from three main sourcespublic, private, and external
sources Externalexpenditureaccount for the largest share of heatire spendingindicatinga high
level ofdonor dependency Thee is also aiigh level of privatespending dudo the large uninsured
populationpayingout-of-pocket for healthcare serviceBublic expenditur@ccounts for the smallest
shareof healthcare expenditure

72 Ministry of HealthUganda Master Health Facility List 201
73 Ministry of Health, Uganda Master Health Facility List®201
74 Ministry of Health, Uganda Master Health Facility List®201
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External Public healthcare
healthcare expenditure
expenditure 16%

43%

Private
healthcare
expenditure

41%

Figure19: Ugandahealth expenditureby source (2018, % of totgP

Hedth expenditure per capita has seendecline from USD 56in 2011 to USD 43 in 2018he
decrease in per capita expenditure as aresult of health expenditure not keeping up with
populationgrowth. Health expenditurénas alsonot kept up with GDPwhich has seen the ratiof
health expenditure to GD&ecline from8.9% in2011to 6.5% in 2018.
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Figure20: Ugandacurrent healthcareexpenditure (2011-2018,Per capita and as % of G/P

Government budgetary lfocation tothe health sector hahoweverseen asteadyincreasefrom USD
358 million in FY 208/16 to USD 728.5nillion in FY 2019/20" Budgetary allocation as a share of
total national budget has also increased from 6.9% in 201&162%in FY2019/20.

"SWorld bank, 2018
"¢ World bank, 2018
T Ministry of health Annual Health Sector Performance Report 2@0D20
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Figure21: Ugandanational health budgetand its share of total national budgef2015¢ 2020, million USD
and % growth}®

3.2.3 Disease burden and trends

- Uganda

Uganda facethe double burden ohaving tosimultaneously addresses infectiodiseases andon-
communicable diseaséBICDs)This rise in the burden NCDss associated with demographic and
social changesirbanization, aging population, and adoption of unhealthy lifestyles such as
consumption of unhealthy diets, physidgaactivity,and excessive alcohol consumption.

Top 10 diseases causing death
2009

Top 10 diseases causing death

% change in deaths

2019 2009-2019
1 [HIV/AIDS ~_ 1 [Neonatal disorders -9.5%
2 |Malaria - 2 |Malaria -44.4%
3 [Neonatal disorders o 3 [HIV/AIDS -69.0%
4 |Lower respiratory infections 4 |Lower respiratory infections -7.4%
5 [Tuberculosis 5 [Tuberculosis -7.0%|
6 |Diarrheal diseases 6 [Stroke -26.7%|
7 |Stroke 7 |Diarrheal diseases -10.5%|
8 |Congenital defects 8 |Ishemic heart diseases 32.5%
9 |Ishemic heart diseases 9 |Congenital defects -4.5%
10 |Meningitis 10 |STIs 93.1%|
16 [STIs 15 |Meningitis -32.6%

Table6: Top 10diseasesausng deathsin Uganda (20092019 % changé€y

8 Ministry of health Annual Health Sector Performance report, 2019/26251
®|HME, 2019
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Between 2009 and 2019, only ischemic heart diseasessardally transmitted diseasetSD)-
related deaths saw a positive increase among the top 10 diseasessng death.

Although significant progreshas been madeowards containing the threat of communicable
diseases such as\HAIDS, Malarigtuberculosis and lower respiratory infectiortiseir burden to the
health sector is still significanDespiteMalaria and HIV/AID&lated deathsdeclining by 44.4% and
69% respectivelpetween 2009 and 2019hey remainedthe second and third largest killelhe
large decline has been as a result of significant resowspscially from donorbeingdeployed to
fight these diseases.

Neonatal disorders becantbe leading caus of deathin 2019 despite a decline in related deaths by
9.5%. The common causes of neonatal deaths in Ugaadabirth asphyxia,prematurity, and
sepsi€® Majority of mothers in rural and poor households amet attended by a skilled health
personnelduring birth The result is not just maternal deaths, but also low levels of education about
caring for newborns There aressuesaroundthe importance of breast feeding and ensuring that
babies receive the necessary vaccines required to be given directly after birth and during follow up
visits for the remainder of early childhood.

This rise NCIB expected taesult inan increasing demahfor new medical equipment and

technology for diagnosing and managing emergingnicdiseases such as cardiovascular diseases

80 UNICEF, Ugandaaternal and Newborn Health Disparities2015
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3.3. Medical and laboratory equipment landscape - Uganda
3.3.1. Medical and laboratory equipment value chain - Uganda

Almog all medical devicessed in Uganda arenported with domestic productiorprimarily focused
on basic consumable itemBhe value chain differs from public to private facilities.

International manufactures and suppliers

Bulk procurement

Local importers and distributors
(Local rep needed for importation of medical supplies)

Through open tender

Group Purchasing Organization :hfsug"’ Gi;ﬁ’" . _ _
. . endaers or aireci
(e.g., Joint medical store) o National medical store

Uncommon path. Only
when unavailable at NMS

Common path

Private and Faith-based hospitals Public heath facilities

Figure22: Ugandamedicaland laboratoryequipmentvalue chain (202}

Public Sector

In the public sector, procurement of medical supplies is centralized througtN#imnal Medical
Store (NMS), the lead government supply chain agenNMS ismandated with procuring,
warehousingand distributing medical commodities to all public health facilities in the coutithas
a priority over other private distributorgshen it comes taselling to public health facilities.

Capital intensive equipment procurement on the other hand does not always follovNii&route.
Sincecapital intensivemedical and laboratory equipmei rarely procured in bulk, procurement can
be done directly from private distributors either by thedpitals (for national and referral hospitals)
or the local government responsible for thealthfacility.

Private sector

In the private sector, procurement of medical supplieddme directly from distributorsHealth
facilities procure essential medicalpplies and other consumables either through independent
distributors or group purchasing organizat®rnrhe main group purchasing organization in Uganda is
the Joint Medical StoréJMS), grivate-not-for profit (PNFPhon-governmentalorganization(NGQ
established as a joint venture between the Uganda Catholic Medical Bureau (UCMB) and the Uganda
Protestant Medical Bureau (UPMBIts mission is to supply medicinesjedical and laboratory
equipment and related healthcare services of assured qualityot@r 3000 healthcare facilities

Capital intensivenedical and laboratory equipmeid procured directly from distributors.

81 africon research, 2021
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3.3.2. Import trends of  medical and laboratory equipment - Uganda

Import of medical equipmentsaw strong growthbetween 2011 and2020, with the import value
doubling from USD 25 million to USD 50 mmllibmports were nonegativelyaffected byCOVIBL9
with 20200 SAy 3 | 3 yRI Qa KARBEAR bdwyehZONIaAdy2a20 8 &peblsl
to continue for the next 5 years.
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Figure23: Uganda import value of medical equipment (2012020, million USLF}

Laboratory equipmentimports on the other handonly grew by 38% between 2011 to 2020,
increasing from USD 13 million to USD 18 mill@&mawth is expected to maintain itgurrenttrend of
3.7%CAGR for the nefive yeas.
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Figure24: Uganda import value of laboratory equipment (201512020, million USL¥

COVIEL9 lead to highdemand for therapeutic respiratory apparatuses in 2020. Respiratory
problems were the main complication faced by COY8lpatients. However, with COVID cases
declining significantly in 2021, imports are expected to drop belowparemic levels as most
hospitals will be left with excess capacity built up during the height of the pandemic.

82UN Comtrade, 2021
83 UN Comtrade, 2021
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X-rays apparatus - 3.2
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Syringes - 2.1
Electro-diagnostic apparatus- 2.0
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Figure25: Uganda top 10 medical equipment Imports (2020, million USD)

Optical radiation apparates heat treatment machines and microtomes were the top three
laboratory equipmentimports in 2020 This has been consistent with past years indicating that
demand was stable despitaCOVIBEL9. Rectifying plants centrifuges, and optical radiation
apparatuseswere the strongest grovng product segmentbetween 2012 and 2020 increasng by
595%, 291% and 2% respectivelyThey are expeted to maintain this strong growttior the next

five years.

Optical radiations apparatUS_ 4.7
Heat treatment machine _ 22
Microtomes and parts _ 2.0
Spectrometers B s

Distilling or rectifying plant - 0.8
Sterilizers B os

Centrifuges B o7

JKNEYFG23NT LIKE | JBR 8¢ SOGNE LIK2 NBaAEX

Gas analysis apparatul 0.4

Lab furnace/oven . 0.4
0 1 2 3 4 5
Import value in million USD

Figure26: Uganda top 10 laboratory equipment Imports (2020, milliorSD§°

84 UN Comtrade, 2021
85UN Comtrade, 2021



https://comtrade.un.org/
https://comtrade.un.org/

50

China is by far the leading sourcgimports for medicalequipmentwith about 35% market share.
However, Western countriesaccount fora combined market share of abou#44% of medical
equipmentimports inUganda

China RN 176
Germany R 74
India I 5.4
usa N 48
South Africa - 3.2
France - 1.9
Netherlands - 1.7
Italy - 1.6
United Kingdom . 15

Belgium . 11

0 5 10 15 20
Import value in million USD

Western countries dominate thelaboratory equipmentsegmentwith a market share 0160%
Germanyisthe market leadewith a market share 0£7%. India and China, both consideted-cost
sources ofaboratory equipmenhave a market share of 17% antD% respectivelyNetherlandsand
South Africa haveeen the biggest increase laboratory exports to Ugandaetween 2012 and 2020,
growing858%and572%respectively.

Figure27: Origin ofmedical equipmentimports in Uganda(202Q million USD}®
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Figure28: Origin oflaboratory equipmentimports in Uganda(2020,million USD}’

86 UN Comtrade, 2021
87 UN Comtrade, 2021
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3.3.3. Medical and laboratory equipment investment decision -making

process - Uganda

Capital investment decisions on medical technology is usually a participative priessus
stakeholders including product users, hospital administrators, accounting officers, procurement
officers, and hospital managemehave their input into the final decisions. The process typically
starts with the user, in most cases lab managar physicians putting forward a request for new
equipment. The user is tasked with providing clinical and business relevant informatiostify |
investment. The stakeholders will evaluate the purchase based on key metrics that may include
return on investment, immediate nesdhospitals technical capacity as well as the competitive edge
the equipment would provide against competit€rs LIN® R dzO

Procurement in the public sectoréballenging due to bureaucratic delays dimited budgets. The
government ha huge budgetary constraints with significant proportions of their annual allocations
going to recurrent expenditue particularlywages This meansoo few resources arkeft for
investment inmedical and laboratory equipment

In the private sector, therocessis usually topdown, depending on the financial feasibility. The
Heads of Departments put out a need for equipmatingside the implicatiomfor investment. The
hospital committeeevaluates the requedbased oncurrent needs befordorwardingit to the board

for approval. Whereas public hospitals would gazette a call for tenders, private hospitals typically
work with known equipment dealers or place ordawith the equipment manufacturers directly to
save oninvestment costdy cutting out themiddleman

User identifies need and places a request to the hospital
administration. Provides the specifications.

fPhy sician, lab Ly er) Researches the latest technologies

Private Hospitals

Public Hospital

Key assessors Key assessors Evaluates the economics of the
Capital intensive investment (Hospital administrator, (Hospital administrators, investment based on immediate
biomedicol engineering, cross biomedical engineer, cross needs, customer demands (ROI),
functional committee) functional committee) Competitive advantage

Basic medical supplies
Ministry of health (below ~55,000) Key decision makers Evaluates the analysis and decide
{Natianal or regional level) (Board of directars, MD/CEQ) based on budget availability

Government
Procurement I

H ital Only confirms the product meets the
EE Procurement specifications and that the supplier

Agency Procurement meet all the reguirements

Only if unavailable from
4 Government supplier.
Strictly open tenders

First option

Figure29: Medical and laboratoryequipmentinvestment decisioamaking procesin Uganda (202§

Source of information on new medical technology

88 africon research 2021
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According to research conducted by africon across the health sector in Uganda, all healthcare
facilities confirmed to have learnt about new medical technology wiact contact with vendrs.
Another popular way hospitals learn about new technologies is thrawlleague recommendation

and the use ofonline resources nferences and trade showsere found to be the least popular

way to learn about new technology due ¢ost of attendance

Purchasing criteria

Based on the research conducted by africoospitals and labs surveyed mentioned that pricing and
quality were the most important purchasing criteria considered. For pricing, it is thus not surprising
that China featured prominently in the toguppliercountriesof medical and laboratory equipment
Other criteria considered were brand familiarity and references from industry expdgs, about

80% of themedical and laboratory equipmenprocured were publidy tendered, whiles few
transactiors were achieved bysingle sourdng.

3.3.4. Medical and la boratory equipment regulation - Uganda

TheNational Drug Authority (NDA&gulates the import, manufacture, export, and supply of medical
devices in Uganda to safeguard public health. Medical devices are regulated under a ministerial
decree ADM.140/323/01of 20th July 2020 and statutory Instrument no 77 of the Surgical
Instruments andAppliances Regulation 2019.

According to the National Drug Authority (NDA) medical devicerefers to any instrument,
apparatus, implement, machine, appliance, implant, in vitro reagent or calibrator, software, material
or other similar or related article:
a) Intended by the manufacturer to be used, alone or in combination, for hubengs for one
or more of the specific purpose(s) of:
i. diagnosis, prevention, monitoring, treatment or alleviation of disease
ii. diagnosis, monitoring, treatment, alleviation of or compensation for an injury
iii. investigation, replacement, maodification, or sugt of the anatomy or of a
physiological process
iv.  supporting or sustaining life
v.  control of conception
vi.  disinfection of medical devices
vii.  providing information for medical or diagnostic purposes by means of in vitro
examination of specimens derived fromethuman body; and
b) Which does not achieve its primary intended action in or on the human body by
pharmacologicaljmmunological,or metabolic means, but which may be assisted in its
intended function by such means.

Import process

All medical devices to benported into Uganda must be registered by the National Drug Authority
(NDA). Application for registrationof medical device should be submitted by either the
manufacturer or an authorized local agent of the manufacturer, also known as Local Technical
Representative (LTR), wishiouldbe either companylicensed to deal in medicines and/or medical
devicespr a diagnostic laboratory, hospit health centre or clinic.
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The application should include a cover letter, product details, manufacturer detailsficate of
analysis confirming compliance to a quality system standeml,1SQ, evidence of repeat sales in
country of manufactureas well agproduct sanples.Onceregistrationis approved, it izvalid for five
years subject to consistent quality and satisfactory performance of the devibe market.

Once registration is done, the importer can apply for an import permit. A registered importer applies
for an import permit by filling an application form which should be accompanied by a proforma
invoice. Once submitted to NDAyerification certificate corresponding to the medical devices to be
imported is issued byNDA.This is a go ahead that the itemspecified on the verified proforma
invoice can now be shipped or airlifted. The certificate is valid for 12 months.

Before shipping to Uganda, medical devices are subject teelert Verification of Conformity
(PVoC) and therefore must obtain the maory custom clearance documents and certificate of
conformity (CoC). PVoC is carried out by authorized {bétly agencies appointed by the Uganda
National Bureau of Standards (UNBS) who include TUV Rheinland, Intertek and SGS.

On arrival at the ports oéntry, NDA may inspect the consignment to ensure that they comply with
the approved specifications and regulations before they are released. Each consignment must be
accompanied by an import permit, an original proforma invoice and a correspondingceeetitif
analysis.

Obtain certificate of
A int | | t Register devi Obtai i rt it .
ppoint local agen egister device ain an import permi conformity

* Importation of medical * All medical devices to be * Aregistered importer * Before shipping to
devices including imported into Uganda must applies for an import Uganda, medical devices
laboratory equipment be registered by the permit by filling an are subject to Pre-export
must be done by an National Drug Authority application form which Verification of Conformity
authorized local agent of (NDA) should be accompanied (PVaC) and therefore must
the manufacturer. * The application should by a proforma invoice. obtain the mandatory

include a cover letter, * Once submitted to NDA, a custom clearance
product details, verification certificate documents and certificate
manufacturer details, corresponding to the of conformity (CoC).
certificate of analysis medical devices to be * PVoCis carried out by
confirming compliance to a imported is issued by authorized third-party
quality system standard, NDA. This is a go ahead agencies appointed by the
evidence of repeat sales in that the items specified Uganda National Bureau
country of manufacture on the verified proforma of Standards (UNBS) who
and product samples. invoice can now be include TUV Rheinland,
shipped or airlifted. Intertek and SGS.

Figure30: Ugandamedical and laboratory equipmenimport process(2021%°

89 africon research 2021



54

3.3.5. E-health in Uganda
The state of Ehealth inUganda

The Government of Uganda recognisetealth as an enabling platform to improve healthcare
delivery It allowsR2 O 2 N& (G2 O2yadzZ G |yR RAF3Iy2aS NBY2(0GSft ¢
provide district health information surveillance data and in addition facilitate research studies.

According to research conducted by africontba healthcaresector in Ugada, it was found thathe
majority of private hospitals have already adopted ahealth system but mainly for patients record
keeping. Other benefits such as telemedicine anéine procurement are yet to be leveraged fully.
Large piblic hospitalsespecally national and referral hospitalbave also adopte@-health systems
Thisis howevernot the case for lowetevel hospitals,andit was norexistent in rural hospitalsThe
majority of health facilities witre-health systems had acquired them recently witietaverage age
of ane-health system beingroundthree years old.

E-health adoption challenges

Adoption ofe-health does not come without its limitations with the largest barrier being cost. Other
limitations include lowdigital literacy, inadequateechnical expertise, unreliable power sup@pd
poor internet coverage especially in rural aredBe Ugandan health sector is characsed by a
fragmented landscape @ health pilot projects Numerous data and health information system (HIS)
silosare significant barriers to the effective sharing of information between healthcare participants
making the integration and scalability of these systems a challenge.

E-health polides

The government,partners, and private institutions are continuing to invest in variedsealth
initiatives However,without some form of a nationgblan and coordination, there is a real risk of
continued duplication, ineffective expenditure, and the creation of newtsmhs that cannot be
integrated or scaled across the continuum of cdfer this reason, the Ministry of Healtleveloped

a National eHealth Policy (2016) to guide the use of ICT in supporting health sector transformation.
This was done through series b national consultations that included health sector professionals,
partners, faithbasedorganizatiors, government, norgovernmentalorganizatios (NGOs), and other
stakeholders. The National eHealth Policy and Strat2g$6)provides an appropriate basis to guide

the development of ehealth in Ugandalt emphasizes ofeveragingalreadyexisting opportunitiegs

a means of acceleratingthealth oll out.

3.3.6. E-learning in Uganda

Health training landscape

Training of health professionals in Ugandadominated by private institutiong&conomic shocks in
the 1970s saw government introduce policy actions that slowed down publicly futndetng of
health workers According to the AllietHealth Professional Council of Ugar{@d&lPCU), there are 64
accredited health training institutions idganda. 52 (81%) of these institutions are prkatowned
while only 12 (19%) are pubfit For nursing and midwiferyraining, out of the 87recognised

% Allied Health Professionals Council 2019
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institutions, 11 are governmerdwned, 27 are faith based and 49 privately owriédThs
privatisation of health training has beesne of themajor causeof the health workersshortage

Health training is not limited to the classroom, hile majority of progranmes require practical
training as part of their curriculum. The levelghctical curriculum depends on the type of training
Certificate courses hathe largest portion of their curriculum held as practical trainin@@oof the
curriculum, diploma at 50% while advanced prognaes including graduate diploma and
undergraduate degree having the least amount of practical training of about 30% of the curriculum.

Elearningin health training

Elearning is yet to be widely adopted in health training, but @@VIEL9 pandemic accelerated its
adoptiondue to the imposd lockdowns which made {persontrainingimpossible.

However, according tb ¥ NJ rés2afcf dcrosBealth training institutions inJganda the roll out of
e-learning has not been without its challengédl. 3institutions had never designed an online course
before 2020 Teachersat these institutionsfavoured the traditional faceto-face lecture method.
Teachers lackethe skills for coursadesign and usef the e-learning systems to be able to design
proper online courses with appropriate learning outcomés thed i dzR Sigéfin@dequatetools

to access dearning material poor internetservice and unstable powevere the biggest challeges.
During theCOVIBEL9 period, practical lessons &re deferred until the universies were back to in
person classes.

Uganda did not have any government policy guididgagning before the pandemic hit. However, in
June 2020, th&lational Curriculum Development Centre (NG body mandated to regulate the
provision of Higher Education in Ugandaoved in to regulateand standardie e-learning, through
introduction of open, distance, ance-learning. (ODEL) frameworkhiswashowever an emergency
guideline to enable higher education institutions resuteaching.

91 Uganda Nurses and Midwives Council 2021
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4. Tanzania mainland

4.1. Country profile wTanzania mainland

Geography

Tanzanids an East African countrit bordersUgandaand Kenydo the north, Indian Ocearto the

east Mozambiqueo the south and Malawi, Zambighe Democratic Republic of the Congo, Burundi
and Rwandao the west Land cover is dominated by woodland, grassland and bushland which
account for about 80 percent of the total area. Agricultural land is estimated to be about 42 percent
of the total area

Social situation

On the Human Development Index (HDI), Tanzania ré®&$out of 189 countriesln education, the
total adult literacy rateén 2019stood at 77.9%. Primary schamirolment stoodat 98.9% However,
secondary school enrolment stood atdisappointing2% which is below ¥ NJav@dageai 53.5%.

The life expectancy of Tanzamia is 65.5 yearsHowever,31.8% of children under 5 years are
malnourishedand infant mortality rate is high at50.3 per 1,000 live birth€? 55% of the population
experiencesarious deprivations such @oor health, lack ofducation, inadequate living standards,
disempowerment, poor quality of work, the threat of violence, and living in areas that are
environmentally hazardou$

Macroeconomiocoverview
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Figure31: TanzaniaGDP and GD@growth rate (2015¢ 2020,billion USD andogrowth)®*

Following two decades of sustained growth, Tanzania reached an important milestone in July 2020,

when it formally graduated from lowncome country to lowemiddle-income country status.

¢yl Iy kere@ent refl€dt Austained macroeconomic stability that has supported growth, in
FRRAGAZ2Y (G2 GKS O2dzyiNBEQa NAROK VYyI (i dzREeGOVISIP,R2 6 Y SVY |
Tanzania was one of the fastest growing economies on the continent. Thala@GP growth rate

92 UNICEF
93 Oxford Poverty & Human Delopment Initiative (2021)Multidimensional Poverty
94 Ministry of FinancéTanzanianainland, Economic survey 2020
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averaged 6.3% between 2010 and 2019. In 20Rihzania fared relatively well compared to its
regional peerslespite the economic slowdowrThe real gross domestic product (GDP) growth rate
fell from 6.8% in 2019 to an estimated 2% in 2020

GDP Composition

Others Agriculture
27.5% 26.6%
Education
2.4%
Mining Construction
5.2% ’ 14.3%
Transport
et Wholesale and retail
amé gg/unng trade
= 8.8%

Figure32: TanzaniaGDP composition (2020, % ftftal )*°

Tanzaim is an agrariareconomy as such agriculiis a fundamental sector to the country. The
sector emplog 68% of the total workforcé® Tanzaniahas thethird largest livestock population in
Africa comprising 25 million cattle, 98 percent of which are indigenous breeds, complemented by
16.7 million gats, 8 million sheep, 2.4 million pigs, and 36 million chicRens.

The construction industryhas been one the biggest contributerof growth to the Tanzaran
economy. This has been primarilgriven by the heavy government investment in public
infrastructureprojectssuch as thetandard gauge railwa.

The manufacturing sector ifianzanids mainly agrebased. It plays an important role in adding value
to agricultural outputwith key industries includinglairy processing grain miling, beverages
manufacturing andobacco producténdustries

COVIBL9 impact

Although the government did not impose stringent restrictions, @@VIEL9 pandemic prompted
firms and consumers to adopt precautiondsghaviours hindering domestic economic activithe
tourism sector came to a suddehalt while exports of manufacturing and agricultural goods
slumped. Data from the Bank of Tanzaniaevealed that inthe year ending December 2020,
¢CHyTFYyAF Q& G Nledty 659.2085TénhSahidkisd expeBaddeskaytity of imported raw
materials for industrial production as a resultiofernational logistical disruptiorDuring this same

% Bank of Tanzania, Annual publication 2020

% EAO 2020

97EAO 2020

%8 Tanzaim invest (2019), Construction Sector Overview
99 Tanzania Invest (2020), Co:Mifl in Tanzania
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period, ax estimated 140,000 formal jobs werdost, and another 2.2 million nonfarmrniormal
workers suffered income lossé&¥.

Outlook

The economy is forecasted to grow at annual growth rate of 5.5% and 6.0% in 2021 and 2022
respectively. This is due to the reopening of trade corridors and resumpfityurist activities.The

major downsiderisks include business regulatory bottlenecks that constrain private sector activity
and uncertainties regarding the pandemic. Poverty and unemployment are expected to remain high
due to depressed private sector aaty.*%*

100\World Bank 2021
101 AfDB, Tanzania Economic Outlook 2021



https://www.worldbank.org/en/country/tanzania/overview
https://www.afdb.org/en/countries-east-africa-tanzania/tanzania-economic-outlook

59

4 .2 Overview on the health sector wTanzania mainland
4.2 .1 Healthcare system wTanzania mainland

¢ I y 1 Fh¢altHcapedsystem isiade up of both public and private stakeholders. The primary public
stakeholder is the Ministry of Health and Social Welfare (MOHSW) and other supporting ministries
such as the Ministry of Finance and Economic Affairs (MOFEA) and Ministry of Science, Technology
and Higher Education (MSTH). At the national level, MOKS¥gponsible forformulating polices

and oversemg all health functions in the counttyMOFEAs responsible for disbursirtgealth funds

while MSTHSs responsibldor the trainingof health professionals

Following the 1998 local government reforms whichpdrasised devolution and decentralisation at
the local levels, the local government authorities now have greater autonomy on finance and policy
implementation. With oversight from thBrimea A y A siQffi€eXtdd’regional anddcalgovernment
authorities are responsible foplanning, financingand overseeing delivering health servicasthe

local level.

Healthinfrastructure

There area total 0f9,813 health facilitiesegisteredin Tanzania63% of thesefacilities are pubdly
owned while 37% areprivatel?? Private health facilities include both fgrofit and notfor-profit
facilities mainly operated by Faitbased organizations.

Private (profit &
not-for-profit)
37%

Public
63%

Figure33: Ownership of tealth facilitiesin Tanzanig2021, % ofotal) 12

Tanzani® Bealth systenfollows a decentratied andhierarchicalstructure, which is in tandem with

the politicatadministrative hierarchyAt the base are théispensaies andhealth centres Theseare

at the frontline in providing primary curative andgventative health servicedheyare the main
source of health services for the majority of the population, particularly in ruralsarsbove health
centresand dispensaries ardistrict hospitals which are found in everdistrict. A district that does

not have a public district hospital enters into a service agreement (contractual agreement) with a

102 Tanzania health facility registry, 2021
103 Tanzania health facility registry, 2021
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hospital run by a faithhased organization, which is then designated as a district hosffitabove
district hospitals areegional referral hospitals, zonal hospitals, and finally the National Hospital.

The national health facility densiip 2021standsat 0.16 per 1,000 population, which is below WHOs

recommended target of 0.2 per 1,000.

Level of health facility Number of facilities

Referral/Specialized Hospital 4
Zonal Hospital 8
Regional Referral Hospital 25
District Hospital 343
Health Centre 928
Dispensary 6,967
Nursing and maternity homes, clinics ej 908
Total 9,183
Ratio per 1000 population 0.16

Table7: Healthfacilities by levelin Tanzania (2021%°
Health workforce

Tanzaniasuffers froma shortageof health workersdespitethe high number of healtlprofessionalst

trains every year many cannot beabsorbed into the public health system due to governmental
financial hardshipFor instance petween 20152018, more than 10,000 middle level cadres were

trained but only about 1500 were absorbed'®® It is estimated thatup to 30% of all healthaa
workers trained in the countrieft the countrywithin a year after completing their training’ Health
workers shortage is a lot more extreme imral areas due tdack of attractive retention schemes,
poor remunerationas well agnsufficient equipmat and medicindgo do the work.Physiciangrefer
practicing in urban settingghere they an ‘'moonlight, in their private practice®r work multiple
shifts at differenthospitals and clinics, to supplement low salaries.

Type of health worker ‘ Number inhealth workers Ratio per 1000 population

Medical Doctor (MD) 2,190 0.4
Nurse/Nurse Midwife 30451 052
Total 32,641 0.56

Table8: Health workforce in Tanzania (2026%®

In 2020, he national health workforce densityf doctors, nurses and midwivestood at 0.56 per
1,000 population which is way below the minimum threshold of4.45 per 1,000 population
recommended by WHE?®

104WHO 2017, PRIMASY.8mprehensive case study from United Republic of Tanzania

105 Tanzania health facility registry, 2021

106 Ministry of health, Mid Term Revieof the Health Sector Strategic Plan IV 202620

Wpf26Fkf KSIFfGK RStAGSNES ' RRNBaaAy3d ¢yl lyAalQa
108 AllAfrica, 2020

109\WHO 2016, Health workforce requirements for UHC and the SDGs
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4.2 .2 Healthcare expenditure  wTanzania mainland

Healthcare spending ifanzaniacomes from three main sources public, private, and external
sources.Even thoughpublic expenditure plays the largest role in the financing of health service,
Tanzania idieavily reliant ondonor financingto meet its heah needs 31% of total expenditure
comes from external sourcesPrivate spending accounts for themallest share of healthcare
expenditure due to a relativelnctional public insurance scheme

Public healthcare
External healthcare expenditure

expenditure 43%
32%

Private healthcare
expenditure
25%

Figure34: Tanzaniahealth expenditureby source(2018, % of toal)!°

Hedth expenditure per capita has seemmrginaldecline over the years, dropping from USD 38 per
capita in 2011 to USD 37 per capita in 20IBe decrease in per capita expenditisecaused by
health expenditure not keeping up with the growipgpulation Health expenditure has also not
kept up with ®P. The health expenditure ratio to GDP in 2018 was 3.6%, which was a decline from
2011 when this figure stood at 5.1%.
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Figure35: Tanzaniacurrent healthcare expenditurg2011-2018,Per capita and as % of GO®)

110\World bank 2021
111 \World bank 2021
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The health secto budgetonly increased bys.6% from US®04 million in FY 208/16 to USD955
million in FY 220/21.1*2 Budgetary allocation as a share of total national budiglinedfrom 7.1%
in FY2016/17 to 5.7%in FY2020/21. It is common forthe actual amounthat gets disbursed to the
health ministry to be significantly lower than tipgomisedamount in the national budget due to the
government either faihgto meet its revenue targets or donors fatjto commit to their promise.

1,200 10%
9%
1,000 8%

964 955 955
904 891
7.2% 0 o

800 ° 124 7% 7%
A% 606
7% 0
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D

o

Govt health spending in Million US
GDP health spending as % of total spending

mmm Government health budget in million USD

Government health budget as a % of total national budget

Figure36: Tanzanianational health budget andts share of total national budgef2016¢ 2021, million USD
and % growth)'*3

4.2.3 Disease burden and trends  wTanzania (including Zanzibar)

Tanzaniafaces a double burdeto its health sysm by having to not only deal witmfectious
diseaseghat have historically plagued the counttyut alsoaddressthe rise ofnon-communicable
diseasegNCDs) This rise in the burden of NCDs is associated with demographic and social ¢changes
for example urbanization, aging population, and adoption of unhealthy lifestyles such as
consumption of unhealthy diets, physidaactivity,and excessive alcohol consumption.

Stroke, ischemic heart diseases and cirrhosis were the only top 10 diseases to se&/a iposéase

in deaths between 2009 and 2019. All these three conditions can be attributed unhealthy lifestyle,
and this is expected to continue being a burden to the Tanzania health system as the country
continues to urbanize.

HIV, tuberculosis andnalaria related deaths have seen a decline, but their burden is still significant
despite the heavy resources deployed to fight them especially by donors.

Neonatal deathdravebecome the leading killer in Tanzania despite a decline of 4.8% between 2009
and 2019.The mortality rates for children under five estimated a60 per 1,000 live births'. It is
estimated that320 children under 5 years of age die every day due to preventable c8%86of

112 MOHSW Annual Health Sector Performanceg@rt 20192020
H3UNICEF, Tanzarttealth budget brief (2022021)
14 UNICEF, 2021
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these deaths occur in the first 28 days of life and 70 gamt occur before the first birthday®
Approximately 1 out of 3 women who give birth are not attendedy skilled health personn&F.

The result is not just maternal deaths, but also low levels of education about caringveiborns
Issuesexist around the importance of breast feedingensuring that babies receive the necessary
vaccines required to be given directly after birth and during follow up visits for the remainder of early
childhood.

This rise of nortommunicable diseases (NCBgpected toresult in an increasing demand for new
medical equipment and technology for diagnosing and managing emerging chronic diseases such as
cardiovascular diseases.

Top 10 diseases causing death Top 10 diseases causing death % change in deaths
2009 2019 2009-2019

1 [HIV/AIDS — 1 Neonatal disorders -4.8%
2 |Neonatal disorders - - 2 |Low respiratory infections -14.0%
3 lLow respiratory infections | 3 Hiv/aiDs -68.8%
4 [Tuberculosis |4 [stroke 23.7%
5 |Diarrheal diseases 5 [Tuberculosis -4.9%
6 |Malaria 6 |Ischemic heart diseases 37.9%
7 |Stroke 7 |Malaria -12.1%
8 [Congenital defects ‘ 8 [|Diarrheal diseases -21.5%|
9 |Ischemic heart diseases . 9 |Congenital defects -8.5%
10 |Malnutrition | 10 (irrhosis 4.7
11 [Cirrhosis 13 |Malnutrition -28.0%

Table9: Top 10diseasesausng deathsin Tanzania (2002019 % changé}’

115 National Bureau of Statistic§anzania Demographic and Health Survey (2015/2016)
18 UNICEF, Tanzania Health budget brief (220@21)
17IHME 2019
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4. 3. Medical and laboratory equipment landscape wTanzania
mainland
4.3.1. Medical and laboratory equipment value chain wTanzania mainland

The medical and laboratory equipmentalue chain is centralidewith few stakeholders in the
healthcare ecosystem.

International manufactures and suppliers

Local importers and distributors
(Local rep needed for importation of medical supplies)

Through open tender

Through open
tenders or direct
sourcing

Medical Stores Department
(MSD)

Uncommon path. Only
when unavailable at MSD

Private and Faith-based hospitals Public heath facilities

Figure37: Tanzaniamedical and laboratory equipmentalue chain (2021}'8

Common path

Public Sector

In the public sectorthe Medical Stores Department (MSB)the government body with the mandate

to develop, maintain and manage an efficient acmsteffective logistics system oprocurement,
storage anddistribution of approved essential medicines and medical supplies for public health
facilities'°It is the largest importeof medicines andnedicalsuppliesin TanzaniaThe department
leverages on its bulk purchasing capability to source equipment and supplies for pahltb
facilities. Public health facilitiemre obligated to sourcéheir equipment andsupplies from theMSD

In rareinstances where MSD does not have certain supptfes,National and Zonal hospitalaith
internal procurement capabilitiesare allowed to source from independent distributorswith
clearance fromMSD.

MSD is directly fundedy the government. The Ministry of Health transfers money to the MSD
monthly. The MSD develops a budget which details the amount needed and what products isintend
to purchase. In 2021, the annubldget for consumables anghedical equipment was USDL40
million.t2°

118 3africon research 2021
119 Medical Stores Department 2021
120 gfriconresearch 2021
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Private Sector

In the private sector, procurement of medical suppigsdone directiythroughindependent
distributors Group purchasing organizations are ©otmmonin Tanzania

4.3.2. Import trends of  medical and laboratory equ ipment wTanzania
(including Zanzibar)

Import of medical equipmentas seen a steady rise over the past decade growing by 131% between
2011 and 2019 before recording a dip in 20ZDOVIBEL9 resulted in a slowdown in capital
investment which can explain # dip in 2020, but the growth trend is expectedrexover in2021
Tanzania is expected to see a recovery in medical equipment imjpotke next five years and is
expected to grow at prpandemic levels of 11.3% CAGR
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Figure38: Tanzania import values for medical equipment (2042020, million USD¥!

Laboratory equipmenimports on the other hand have been relatively flatcomparisorto the past
decade, only recording a growth of 17% between 2011 and A0&#foratory equipment importare
expectedto grow at a much slower pagraintainingthe current CAGR of 1.8%.
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Figure39: Tanzania import values of laboratory equipment (20¢ 2020, million USD¥?
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Unlike its neighbour& ¢ | v meédital eg@igmentmports in 2020were not influenced by the
COVIBEL9 pandemic since thgovernment did not acknowledgis seriousness and prematurely
declared victoryover the pandemic Xray related apparatuss were the most imported medical
equipmentin 2020and havebeen growing att CAGRof 25.7% since 2012vhichwasthe highest
growth rateamong all medical equipmenths is expected to be the trend the nextseveral years
as imaging was idetified as a key area afivestment byhealth players in Tanzami

X-rays apparatuse_ 15.8
Catheters & cannulac NN 4.4
Computed tomography apparatu- 41
Therapeutic respiration apparatu- 3.3
x-rays parts and accessorieSiill 3.0
Hospital furniture X
Heat treatment machine I 2.6
Syringes | X
MRI apparatus M w7

Electro-diagnostic apparatus. 17
0 5 10 15 20
Import value in million USD

Figure40: Tanzania top 10 medical equipment imports (2020, million USD)

Optical radiation apparates and microtomeswere the top laboratory equipmentmports in 2020
They have also been théastest growing product segnents since 2012 recordinga CAGR of 20.1%
and 13.34respectively They are expded to remain theleadinglaboratory equipment irports for
the nextfive years

Optical radiations apparatus _ 5.6
Microtomes and parts and accessori_ 4.6
Distilling or rectifying plant N 27
Heat treatment machine NN 2.6
{LISOGNRYSGHSNES 5 IOCIONMNEI R4 G 2 v S i S NE X
Centrifuges Bl oo
Sterilizers I 06
Furnaces and ovenslll 0.5
vacuum pumps M os

Gas and smoke analyze. 0.5

0 2 4 6
Import value in million USD

Figure41: Tanzania top 10 laboratory equipment imports (2020, million USDH)

123UN Comtrade,2021
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China is by far the leading source imports for medical equipment with about 34% of market share.
Various western countries combined account for a market share of 34%.

China IR 201
South Korea IS o3
Germany N s
India I 54
Netherlands - 3.9
usa I 27

United Kingdom B 2
South Africa Il 25

France M 1.0

Italy N o

0 5 10 15 20 25
Import value in million USD

Figure42: Origin of medical equipment imports in Tanzania (2020, million USD)

China ighe second most important source t#boratory equipmentin Tanzaniavith a market share
of 16%.The leadingsource oflaboratory equipmenimportsis Germany with a market share of 21%.
All western countries combinedccount for58%of laboratory equipmenimports.

Germany _ 6.0
china I <4
South Africa IR 31
United Kingdom _ 3.0
India NN 25
uss I 23
Sweden NN 18
Rep. of Korea- 10
France - 08

Netherlands - 0.6

0 2 4 6
Import value in million USD

Figure43: Origin of laboratory equipment imports in Tanzania (2020, million UBD)
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4 .3.3. M edical technology investment decision -making process wTanzania

mainland

User Identifies need and places a request to the hospital
administration. Provides the specifications.

Physician, lab manager,
( v 9t ) Researches the latest technologies

Public Hospital

Private Hospitals

Key assessors Key assessors. Evaluates the economics of the
Capital intensive investment (Hospital administrator, (Hospital administrators, investment based on immediate
biomedical engineering, cross biomedical engineer, cross needs, customer demands (ROI),
Jfunctional committee) functional committee) Competitive advantage

Basic medical supplies
Ministry of health (below ~55,000) Key decision makers Evaluates the analysis and decide
(National or regional fevel) (Bourd of directars, MD,/CEO) based on budget availability

atal Only confirms the product meets the
Hospit specifications and that the supplier
I Procurement meet all the requirements

Only if unovailable from
4 Government supplier.

First option
Strictly open tenders

Figure44: Medical and laboratory equipmeninvestment decision making process Tanania (202137

The investment decision involves different stakeholders. Also depending on the capita intensity of
the decision, several stakeholders would have to be consulted and permission sought for. Laboratory
managers or respective headf departments usually trigger the request for the purchasenefiical

and laboratory equipmenproducts. At the public hospital level, requesisually go to the hospital
administratos who evaluatehe needfor the product. If the decision to make the purchasdaken

the procurement department is tasked with purchasitig supplies from the MSD. On the other
hand, capital intensivenvestmentsare opened for public tenderinigy caseMSD does not stocthe
required products In the private medical sector, key decisimakers are thechief executive or

board ofdirectors of the hospital.

Purchasing criteria

From the research conductdaly africon hospitals and labs mentioned that pricing and quality were
the most important purchasing criteria considered. For pricing, it is thus not surprising that China
featured prominently in the topmedical equipment supplier countries. Other criteria considered
were brand familiarity and references from industry expeitsthe public sectorprocurementis

done through open tendering which meapsoduct specificatios are more important compared

than brand name. Single sourcing only happens in the private seetbere preferences to certain
brandsis a bigger factor

Sourceof information for medical technology equipment

According to research conducted by africon across the health sector in Tanzania, all healthcare
facilities confirmed to have learnt about new medical technology weact contact with vendors.

127 africon research2021
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Another popular way hospitals learn about new technologies is thraalleague recommendation
and onlineresources @nferences and trade showsere found to be the least popular way to learn
about new technologyReasonsvere a lack of fundingo attend international eventsgspecially in
the public sectoand theywere described aBme consuming.

4.3.4. Medical and laboratory equipment regulation wTanzania mainland

TheTanzania Medicines and Medical Devices AuthdfitvDA)is the National Regulatory éthority
establishedto regulate quality, safety and effectiveness of medicines, medical devices, diagnostics,
biocidaland tobacco product¥®

According to TMDA, medical devices refer to an instrument, apparatus, implement, medical
equipment,machine, contrivance, implant, in vitro reagent, or other similar or related article,
including any component, part or accessory which is:
a) recognized in the Official National Formulary, or Pharmacopoeia or any supplement to them;
b) intended for use in theidgnosis of disease or other conditions, or in the cure, mitigation,
treatment or prevention of disease, in man or other animals or;
¢) intended to affect the structure or any function of the body of man or other animals and
which does not achieve any of fisincipal intended purposes through chemical action within
the body of man or other animals and which is not dependent upon being metabolized for
the achievement of any of its principle intended purposes.

Import process

All medical devices to be impoddnto Tanzania must be registered by thanzania Medicines and
Medical Devices Authority (TMD#®&)less given special approval by the Authority. In order to register

a device, a cover letter, duly filled application form, referenced literature and two samples of the
products need to be submitted to MDA. For devices with European certification (CE), the
declaration of conformity from the manufacturer must be submitted, in addition to the EC certificate
issued by therelevantbody. Once an application has been acceptéa, processing of application
takes between 90 to 240 calendar days. The registration of a medical device is valid for five years
unless suspended or revoked bVIDA or terminated by the registrant.

Once registration is done, the importer can applydarimport permit. Importation can only be done

by importers whose premises are dully registered BDR. A registered importer applies for an
import permit by filling an application form which should be accompanied by a proforma invoice.
Once submitted toTMDA, all applications are processedthin twenty-four hours during working

days with exception of special requests which may take longer period. An Import permit is valid for
six months and is not transferable and is issued to cover only one shipménmpdrters are
required to hold a valid importation permit issued by the Authority prior to shipping of the
consignment.

Before shipping to Tanzania, medical devices are subject tsHpenent Verification of Conformity
(PVoC) and therefore must olathe mandatory custom clearance documents and certificate of
conformity (CoC) without which the commaodities arriving at Tanzanian Ports will be rejected or fined.
PVoC is carried out by authorized thdrty agencies appointed by the Tanzania Bureau of
Standards (TBS) who include SGS and Bureau Veritas.

On arrival at the ports of entry, medical devices will be inspected Bf@RATInspector to ensure that
they compy with the approved specifications and regulations before they are released. Each
consignment must be accompanied by an import permit, an original proforma invoice, a

128 Tanzania Medicines and Medical Devices Authority (TMDA) 2021
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corresponding certificate of analysis for each batch and airway bill or bill of |adihgr government
agencies may also conduct inspection activities as the rules and regulations apply. Such agencies may
include Tanzania Revenue Authority (TRA) or other authorized agents. At the time of importation,
medicalproductsmust have a valid shdife not less than 60 % of the original shelf life.

Obt rtificate of
Appoint local agent Register medical device Obtain import permit ain certificate o
conformity

* Importation of medical
devices including
laboratory equipment
must be done by
importers whose
premises are dully
registered or authorized
by TMDA

All medical devices to be
imported into Tanzania
must be registered by the
Tanzania Food and Drugs
Authority (TMDA)
Documents to be
submitted include, a cover
letter, duly filled application
form, referenced literature
and two samples of the
products need to be
submitted to TMDA.
Processing of application
takes between 90 to 240
calendar days.

+ Application of Import
permit involves filling an
application form which
should submitted to
TMDA accompanied by a
proforma invoice.

* Once submitted to TMDA,
all applications are
processed after twenty-
four hours during working
days with exception of
special requests which
may take longer period.

* An Import permit is valid
for six months

* Medical devices are
subject to Pre-shipment
Verification of Conformity
(PVoC) and therefore must
obtain the mandatory
custom clearance
documents and certificate
of conformity (CoC)

* PVoCis carried out by
authorized third-party
agencies appointed by the
Tanzania Bureau of
Standards (TBS) who
include SGS and Bureau
Veritas.

Figure45: Tanzaniamedical and laboratory equipmenimport process(2021)2°
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4.3.5. E-healthin Tanzania mainland

The state ofe-health in Tanzania

Although there has been an increéag adoption of e-health in Tanzaniajust a handful of health
facilities have implemented itlt was estimated that there were about 128 e-health system
operationalin Tanzanias of 2017°. These includéelectronichealth recordssystem,mobile health
(m-health) and telehealth Only few of these facilities aractuallyleveraging the full power of-e
health, with majority of them only using the system @@pturingLJI: G A BoprdsQ &

E-health adoption challenges

The implementation of ealth has beenlimited by several challenges. Notable is the inadequacy
and unavailallity of necessaryCTinfrastructure particularly in rural arem Furthermore, systems
available do not have interoperability capacities. This resualtpoor and inconsistent data from
multiple sources. There #&lack of a ehealth governance structurdeadingto the implementation of
similar initiatives by different stakeholderbhadequate skills and knowledge by end users who are
expected to use these systerase another hurdle

E-health polides

The Governmet of Tanzania is committed to improving the applicatafrdigital health technologies
in order to facilitate attainment oher overall objective of delivering higjuality health services to
all citizens.For this reason, the governmenevelopedThe Naional Digital Health Strategy 2049
2024, which outlines how Tanzania intends to leverage digital health technologies. The goal of the
strategy is to accelerate increased accessde well asmproved quality of effective and efficient
healthcare to all Tiazanians through digitally enabled transformation of the health syst®ome of
the strategic priorities includéetter coordination and implementation of digital health initiatives,
improvingaccessibility (including use of tefiealth),improving health workforce competency in the
use of technologyenhandng seamless and secure information exchangeproving supply chain
management of health commoditiegnproving management of human resources amndproving
management of financial resources.

4.3.6. E -learning in Tanzania mainland

Health training landscape

Tanzania haabout over 120recognizedhealth training institutions hosting various class sizes and
cadres of healthcare workef8. Of thesg at least 56 are governmeiswned, with the rest king a
mixture of privately owed as well agaith-based intuitions-32

Health training is not limited to thelassroomput majority of programmes require practical training
as part oftheir curriculum The level of practical curriculum depends on ttype of training
Certificate courses hathe largest portion (70%) of their curriculum held as practical training,
followed by diploma with 50% practicalAdvanced programmes including graduate diploma and
undergraduate degree have the least amount cdgdrcal trainingat about 30% of the curriculum

Elearning in health training

130 Hamad Wahid2019), Current Position ar@hallenges of-Realth in Tanzania: Peviewof literature
131 Afya directory, 2021

132 ygwire, 2021
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Elearning is yet to be widely adopted in health trainikghile the number of dearning programmes

has been increasing within Tanzanigeaching institutions the COVIEL9 pandemic madeit
imperative to enhance earning platforms to avert any future delays in study completion at
universities Elearning is noa new phenomenon in Tanzania as the Open University of Tanzania has
been offering its study programmes purely by distatesning mode since its establishment in
1992.

However, according to our research across health training institutioiaivzaniathe roll out of e
learning has not been without its challenges. Ak surveyedinstitutions seemed to face similar
issues including instructors who amt have the skills to teach online, scarce electronic content, a
lack of internet connectivity, limite@dccess to computers, students with limited computer literacy,
and frequent electricity blackoutsAdditionally, each institution operates its own learning
management system (LMS) which has led to the duplication of time, money, and &tfere are
efforts to have arintegrated online platformthat would make iteaser for participation and quality
assuranceegardless of the institution

The same institutions howevepnfirmed thate-learning provided thdenefit of teaching to a larger
group of students despite the lomumberof teaching instructors.
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5. Rwanda

5.1. Country profile - Rwanda

Geography

Rwanda is a landlockestate in East Africa surrounded by Ugantiee Democratic Republic Congo,
Burundi, and Tanzania. With a population of around 12.6 million (growing by Z)84%earon
average in the past 5 yearahd an area of 2838 km2 Rwanda is one of theountries with the
highest population density on the African continent (with close to 500 inhabitants pef®nehe

capital Kigali lies in the geographic centre of Rwanda and is considered as the hub of economic and
political life. Despite a positive delopment since thegenocide in the early 1990s, Rwanda is
considered a lowncome state and ranks 160th of 190 countries on the Human Development
Index3*

Social situation

w g |y Rdp@sdion of 12.6 million is almost six times larger today than 60 yegrslaring the final
years of colonial rule80% of the population lives in rural areas and works in agriculture. The 20% of
urban population mainly work in social services, transport and trade, construction and utilities,
finance,and real estate. Furthejobs in light industry are emerging, particdiathrough foreign
private investments'®

Despite the impressive growth Rwanda has had over the years, it remains a very poor country, where
about half of the population lives below the national poverty liklawever, absolute poverty has
fallen from 77% in 2001 to 55% in 208¥YRwanda has the highest inequality rate in East Africa. The
income of the richest 10% is over 3 times higher than that of the poorest 40%. Howleegini

index as an indicator d@fequality, has declined from 0.52 in 2006 to 0.43 in 26%7

Eventhouglw ¢ I Y R Q& the-Hyirhah Pefelopnyent Index has stagnated at around 160 since
2005%8 local policies and initiatives contributed to significant social improvements and progress in
healthcare, literacy rate and gender equality. Hence, living standards have improved, as Isphow
the strong decrease in child mortality by two thérsince 2000 for instance. Further, life expectancy
at birth improved from 29 in the mid990s to 69 in 209. Theunderfive mortality ratio has fallen
from 149.8per 10@ live births in200Q0 34.3 per 1000 live birthig 20193

An almost universal primary school enrolment has been reached and the literacy rate among adults
grew t073.2% in 20184°

Economic situation

The Rwandan econonhas beerthe regional growth leader of the East African Commufuotythe
past couple of yearslespite its landlocked locatiow ¢ | Y Rl Q& gréwOe? ghxveiage rate of
7.4%between 2015 to 2019 befor€vid-19 hit. Thesenumbersare remarkably higher than the Sub

133World bank, 2021
34 World bank, 2021
135BT| Transformation Index 2020
136 \World bank, 2021
137World bank 2021
138 BT| Transformation Index 2020
139 World bank, 2021
140World bank, 2021
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Saharan Africa average 2.7%'“ The Key driver of this impressive growth has bége public
investments (12.3% of GDP in 2049n infrastructure like thenew Bugeserdnternational Airport
and multiple megaroad projects in and around the city of Kigali.
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Figure46: Rwanda GDRnd GDPgrowth rate (2016¢ 2020 Billion USDand %growth)43

However,in 2020,the Rwandan economy is estimated to have contracte®B o because othe
COVIBL9 pandemic.

GDP composition

Agriculture
27%

Services
46%

Industry
19%

Figure47:Rwanda GDP compositiof2020, % of totaf**

The three main sectors of the Rwandan economy aevises agriculture,and industry which
contributed 46% 26% and19% respectively to the overall GDP as per 2020 estint4teBhe
remaining8%is attributed to adjustment for taxes less subsidies on protd. Industry and services
despite onlyemploying 9% and 25% of the total workforce respectively, have become the leading
engines of growthHowever agricultureremainsthe mainsource of employment.

141 IMF, World Economic Outlook 2021

192\World bank 2021

143 National Institute of Statistics Rwanda 2021

144 National Institute of Statistics of Rwanda, GDP National Accounts 2020
145 National Institute of Statistics of Rwanda, GDP National Accounts 2020
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COVIBL9impact

Rwanda was in the middle of aronomic boom prior to the COVI® pandemic Economic growth
in 2019 was one of the highest in the world®a#%before declining sharply te8.4% in 2020Trade,

transportation, and tourism services were the most affecssttors as strict measures wepeit in

place to prevent the spread of the virudotel and restauranactivity dropped by 40% followed by
education(-38%) andtransport activitieg-24%).146 Wholesale and retail tradand constructionwere

less severely impactednformation and communation evengrew by 29%Thehealth sector grew
by 19% due to among others, efforts taken in containing@@VI1B1L9 pandemic*’

Outlook

Growth is projected to rebound in 2021 and 2022, supported by high infrastructure spending on
Bugeseranternational Arport and a pickup in the tourism sector as the effects of the pandemic
dissipate. The implementation of the African Continental FremddrArea is expected to boost
intraregional trade, whichwould support growth especially if Rwanda increatéts share of
intraregional exportsThe currentrollout of COVIRQ19 vaccines should trigger a rebound in tourism
and foreign direct investment. EBhdownside risks to the outlook include trade disruptions due to
simmering regional political tensiorsspecially with Ugandand a resurgence of the COVYID
virus148

146 National Institute of Statistics of RwandaDP National Accounts 2020
147 National Institute ofStatistics of Rwanda, GDP National Accounts 2020
148 AfDB, Rwanda Economic Outlook 2021



https://www.afdb.org/en/countries/east-africa/rwanda/rwanda-economic-outlook

77

5.2 Overview on the health sector - Rwanda
5.2.1 Healthcare system - Rwanda

In May 2000, he Government of Rwanda adopted thational decentralizationpolicy as ameans of
promoting of good governanceredudng poverty and improving the efficient, effective, and
accountable delivery of service®ne of the priority areas in the decentralization efforts was the
health secto. Rwanda adopted a health development strategy based on decentralized management
at district level Under this system hie Ministry of Hedth was restructured to assume reduced roles
of health policy formulation, standard setting, technical support, regulation, supervision and
inspection.The district health system was restructured to enable it to take on enhanced rbies.
district healthoffices opera¢ as autonomous entities, providing services to vaefined populatios

in either urban or rural zoned.he district health offices are responsible for the health needs of the
population in that zone and for the health facilities and sersjoehether provided through the
governmental or private sectoihe planning and management of primary health sector takes place
at the district and lower levels with the involvement of the communities.

Healthinfrastructure

Rwanda has a total ofl,954 registered Realth facilities 85% of these facilities are Government
owned, while 15% are Privaty owned!*® The private health sector in Rwanda is small and
concentrated in the capital, Kigali. It is diverse and constitutes commercially opepaieate
hospitals, polyclinics, NGO operated facilities, and fiateed hospitals.

Private
15%

Public
85%

Figure48: Ownership of ealth facilitiesin Rwanda (2020, % of totafy’

The Rwandan health system follows a hierarchical structure starting séthices offeredby
community health workerst the village leveiovingup to health posts/centes, district/provincial
hospitals,and ending with referral/teaching hospitals at the national level

Generally, the service package at a district hospital includes inpatient / outpatient services,
surgery, laboratory services, gynecolamystetrics, radiology, mental health, dental and eye
services. Thénealth centes provide preventive services, primahealthcare, iRpatient care,
referrals, and basic maternity services, while thealth posts provide services such as
immunization, family planning, growth monitoring, and antenatal care.

19 MOH,Rwanda Health Sector Performance Report 22020
150 MOH,Rwanda Health Sector Performance Report 220920
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At the village level, Community Health Workers (CHWS) provide ptiewe promotion and
some curative health services.

As ofJune 2020the national health facility density stood at 0.15 per 1,000 population, which is
below WHOs recommended target of 0.2 per 1,000.

Level of health facility Number of facilities

National Referral Hospital 8
Provincial Hospital 4
District Hospital 37
Health Cente 510
Prison Clinic 13
Health Post 1,094
Private Dispensary 122
Private Clinics and polyclinic 158
Private Hospital 8
Total 1,954
Ratio per 1000 population 15

Table10: Health faciliiesby levelin Rwanda(2020}>!

Hedth workforce

Rwanda has a shortage lodalth workers Asof June 2020, there werg,518doctorsworking in both
private and public healtffacilities (including 493pecialists and.,025general practitioners), 10,447
nurses and.,562 midwives.

Although thereis a shortage in human resources for health, there has besteadyimprovement
over the @mstdecadefrom 0.06 doctors per D00 people in 2010 td).12 doctors per D00 people in
2020. Nurses perl,000 population ratiohas alsoimproved from0.77 nurses per ,000 people in
2010 t00.83 nurses per,000 peoplen 202052

The national density of doctors, nurses and midwives 2020stood at1.08 per 1,000 population,
which is belowVHQ@Q @commendminimum of 4.45health workers pef.,000population.

Type of health worker Number of health worker: Ratio per 1,000 populatio

MedicalDoctor 1,518 0.12
Nurse 10,447 0.83
Midwife 1,562 0.12
Total 13,527 1.08

Table11: Healthworkforce in Rwanda(2020}53

B1MOH,Rwanda Health Sector Performance Report 22020
152 MOH,Rwanda Health Sector Performance Report 22020
153 MOH,Rwanda Health Sector Perfoance Report 2012020
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5.2 .2 Healthcare expenditure - Rwanda

Healthcare spending iRRwandacomes from three main sources public, private, and external
sources Private spending accounts for the largest share of healthcare expendittoeunting for
38% of total healthcare spending. This is mainly attributed togbpularity of communitybased
health insurance (CB}lla voluntary schemewhere community members poéfunds to offset the
cost of healthcareRwandas alsoheavily reliant on external financing to meet its health needs with
31% of total expenditure comg from external sourcewhich is equivalent tats public healthcare
spending

Public healthcare
expenditure
31%

External
healthcare
expenditure
31%

healthcare
expenditure
38%

Figure49: RwandaHealthexpenditureby source(2018, % of totgt>*

Hedth expenditure per capita has seemaarginal increase between 2011 and 2Gi@n USCH3 per
capita to USIB8 per capita However, it hasiot kept up with GDRvith the health expenditure ratio
to GDRdropping from 8.2%n 2011 to 7.5% in 2018.
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Figure50: Rwandacurrent healthcare expenditure (201:2018, per capita and as % of GEP)

154\World bank 2021
155\World bank 2021
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Government budgetaryllcation tothe health sector haseen a steadyncrease over the past five
yearsgoing from USD188 miillion in the 206/17 to USD 28 million in 2020/21.3%¢, However,the
health budget as a share of totahtionalbudgethas been decliningdropping from a high of 9.7% in
FY2016/17 to a low of.8% h FY2020/21
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Figure51: Rwandahealth budgetand its share ofotal national budget(2016¢ 2021, million USDand %
growth)%7

5.2 .3 Disease burden and trends - Rwanda

Rwandh faces a double burden to its health system by having to not only deal with infectious
diseases that havhistorically plagued the country, but also address the rise of-cmwnmunicable
diseases (NCD9g)his rise in the burden dfCDsds associated with demographic and social changes
such as globalization, urbanization, and adoption of unhealthy lifestylds ascconsumption of
unhealthy diets, physic@activity,and excessive alcohol consumption.

Top 10 diseases causing death Top 10 diseases causing death % change in deaths
2009 2019 2009-2019

1 |Neonatal disorders 1 |Lower respiratory infections -17.7%
2 |Lower respiratory infections - 2 |Neonatal disorders -18.2%
3 |HIV/AIDS N /,/ 3 [Stroke 41.1%
4 |Diarrheal diseases ~_\, // 4 [Tuberculosis -14.5%
5 [Tuberculosis 5 |[Ischemic heart diseases 56.9%
6 [Malaria \ 6 |Diarrheal diseases -31.4%
7 [Stroke 4 7 [Malaria -11.2%
8 |Ischemic heart diseases 8 |HIV/AIDS -52.8%
9 |Congenital defects | |9 [(irrhosis 33.8%
10 [Cirrhosis 10 |Congenital defects -17.7%

156 UNICEF, Rwanda Health Budget Brief 220221
157 UNICEF, Rwanda Health Budget Brief 20221
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Tablel2 Top 10 diseases causing deathsRwanda(2009, 2019, % changéj

Between2009 and2019 lower respiratory infections and neonatal disorders remained the two top
leading causes of deaths despite recording a decline in death number&7bg20 and-18.2%
respectively. During the same period, only stroke, ischemic heart diseases and isirshos a
positive increase in death incidences. All three conditions areconmmunicable and lifestyle related
diseasesThisis a clear demonstration that nolcommunicable diseases are goingp@sentgreat
health concerns going forward.

Rwanda has madgreat progress in fighting HIV/AIDghich dropped from third to eighth largest
cause of deattbetween 2009 and 2019. This has mainly been through sensitization efforts by both
the local government and donors. Tuberculogisspite recording a decline treath incidences, rose
from fifth to fourth position between 2009 and 2019. Malaria also saw a decline in death incidences
by 11.2%, but only drop one spot from sixth to seventh.

Neonatal deaths declined by 18.2% between 2009 and 2019 but it remainsiageadse of death
Birth complications, sepsis, congenital abnormalitidgmrrhoea, and pneumonia are among the
leading causes of neonatal deaths.

This rise of nortommunicable diseases (NCDs) expected to result in an increasing demand for new
medical egiipment and technology for diagnosing and managing emerging chronic diseases such as
cardiovascular diseases.

158 |HME, 2019
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5.3. Medical and laboratory equipment landscape - Rwanda
5.3.1. Medical and laboratory equipment value chain - Rwanda

Rwanda has no locgroduction of medical and laboratory equipmerdnd therefore all medical
supplies are imported.

International manufactures and suppliers

Bulk procurement a Aerf
e Local importers and distributors

(Local rep needed for importation of medical supplies)

Through open tender

Group Purchasing Organization Through open
(e g BUFMAR} tenders or direct

sourcing

Rwanda medical services Ltd
(RMS)

Uncommaon path. Only
when unavailable at RMS

Private and Faith-based hospitals Public heath facilities

Figure52: Rwandamedical and laboratory equipmentalue chain(2021}%°

Common path

Public sector

Rwanda Medical ServiceRNIS is the procuring agency in Rwanda mandated by the Rwandan
government to providequality, reliable and affordable pharmaceutical produidsall public health
facilities in Rwanda. This indes medical equipment, consumablesedicines,and laboratory
commodities.It getsits funding from the government (90%) and donors (10RMS has a priority

over other private distributors when it comes to selling to public health facilities. By lawicpub
health facilities are obligated to first purchase from RMS and only if unavailable can they source from
private distributors.

Private sector

In the private sector, procurement of medical suppliesdene either through independent
distributors or group purchasing organizatioiifie main group purchasing organization in Rwanda is
the Bureau des Formations Médicales Agréées du RWAKBMFMAR a non-governmental
organization created in 1975 bghristianswith the objective ofprocuring anddistributing quality
pharmaceutical products and medical equipment faith-based Ralth facilities. They eventually
expanded their market reach to also supplyblic hospitals when stock is unavailable from RMS as
well as commercially operated private hospital@ UFMAR sources directly from manufacturers.
BUFMAReverags the combined purchasing powesf membersto negotiate favourable contract
pricing from supliers

159 gfriconresearch, 2021
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5.3.2. Import trends of  medical and laboratory equipment - Rwanda

Imports of medical equipmenigrew by only 20%between 2011 and 2020,dm USD 15million to
USD 18nillion. Imports are expectedto maintain the moderate pre-pandemic CAGRof 2% inthe

next fiveyears
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Figure53: Rwanda inport value ofmedicalequipment (2011¢ 2020, million UD)*e0

Laboratory equipment imports have been inconsistent over the past decade and in 2020 declined to
their lowest level in 10 yeartmports areexpected tohoverbetween USD 4 million and USD
million for the next 5 years.
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Figure54: Rwanda import value oflaboratory equipment(2011¢ 2020, million USD*6!

Therapeutic respiratory apparatuses saw the highest demand in 2020 due to the -C®VID
pandemic. Respiratory problems were the main complication faced by CI3Vfatients and
therefore breathing aid devices were needed to support the patients with acute respiratory problem
due to pneumonia associated to COMI®@ However, with COVAI® cases declining significantly in
2021, imports are expected to drop below grandemic levels as most hospitals will be left with
excess capacity built up during the height of the pandemic.

1600 >UN comtrade, 2021
161N comtrade, 2021
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Therapeutic respiration apparatu_ 25
X-rays apparatus _ 14
MRI apparatus _ 13
Hospital furniture _ 11
Computed tomography apparatu- 0.9
Catheters & cannulae- 08
Ultrasonic scanning apparatu- 08
Electro-diagnostic apparatus- 0.7

X-rays parts and accessorie- 0.6

Orthopaedic or fracture appliance- 0.5

0 1 2 3
Import value in million USD

Figure55: Rwanda bp 10medical equipmentimports (202, million USDY??

Spectrometers,microtomes, and optical radiation apparatuss were the top three laboratory
equipmentimports in 2020 and this has been consisterer the past decadeRectifying plats, gas
analysis aparatuses andEectromeers werethe fastest growing productsegmentsbetween 202
and 20, increasingoy 567%, 26Band 204%espectively

Spectrometers _ 0.7
Microtomes and parts _ 0.4
Optical radiations apparatus _ 03
Gas analysis apparatu_ 0.3
Sterilizers N o3
Furnaces and oven- 0.3
Heat treatment machines B o
/ KNRYF G23NF LKA | - &l SO NRLIK2NBAAAX

Distilling or rectifying plant - 01

Centrifuges - 0.1

0.0 0.2 0.4 0.6 0.8
Import value in million USD

Figure56: Rwanda bp 10laboratory equipmentimports (20D, million USDY3

162UN comtrade, 2021
163UN comtrade, 2021
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China is the leading source imports faredicalequipmentwith about24% of market sharéllowed
closely by Belgium which has a market share of about 22%. Western countries have a combined
market share of 61%

china NN 4
Belgium N 4o
usa N 19
Germany L By
India N 1.6
Netherlands NN 0.8
uk I os
France 1IN 07
Italy B os

South Africa M 03

0 1 2 3 4 5
Import value in million USD

Figure57: Origin ofmedical equipmentimports in Rwanda(202Q million USDY®*

China is also strong in thaboratory equipnent segmentwith a market share of3% and is thehird
largestsource oflaboratory equipmentn Rwandaafter India and Germanwith market shares of
15% and 13% respectivelestern countries combinedccount for61% of laboratory equipment
imports.

india RN o6
Germany N o5
china NN o5
South Africa RN 0.4
France NN 03
usa N o3
Netherlands RN 0.3
Denmark NN 0.3
United Kingdom N o2
Italy B o1
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Figure58: Origin oflaboratory equipmentimports in Rwanda(2020 million USDY*®

164UN comtrade, 2021
165N comtrade, 2021
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5.3.3. Medical and laboratory equipment  investment decision -making

process - Rwanda

Identifies need and places o request to the

User hospital cdministrotion.
{Physfcian, lab manager) = Provides the specificotions
*  Researches the lotest technologies

Public Hospital Private Hospitals
Capital intensive investment _ .

Hospital administrator Hospital administrator
Prigritizes investment bosed on the following criteria:
1. immediate needs e.g., mochine replocement dus

Ministry of health to age or molfunction.
{National or regional Basic medical supplies 2. Competitive advontage: if other haspitais are
IEUEF} using a newer technology
3. Physicion request and customer demands (ROT)
Note: Decision on basic supplies made by
inistrators. Capitol i ive il decisions

are made at the hospitals highest level

Only if unavailable from
4 Government suppiier.
Strictly open tenders

Government e
Hospital
Procurement Procurement
Procurement
Agency

First option

Vendor

Figure59: Medical andlaboratory equipmentinvestment decisioamaking process in Rwanda (20299

The capital investment decision process on medical technology involves various parties such as the
procurement officer, technical team, government procurement agency and the hbspita
management who makes the overall decision as to which medical technology should be invested in.
The decisionis made based om variety of factors such gsatientddemands, estimated rate of

return and affordability The hospital management will analyskeese criteria and ultimately
determine whether to get the technology or not. The process of acquiring a medical technology
usually starts from the user putting forward a request for the equipment to the hospital
administrator. If the hospital managemendecides to purchase that equipment after deliberation,

the procurement process begitisrough the procurement department.

For the public sector, the procurement of atedical and laboratory equipmen$ handled by the
government procuring agencRwanda Medical SuppfRMS). Thenedical suppliers arsourced
through open tenders. Howeverin the private sector procurementcan take place either through
single sourcing from a particular supplier or tagh open tenders

Purchasingcriteria

Based on the research conducted by afridoospitals and labs surveyed mentioned that pricing and
guality were the most important purchasing criteria considered. For pricing, it is thus not surprising
that China featured prominently in the toguppliercountriesof medical and laboratory equipment
Other criteria considered were brand familiaritpespite procurement n the publicsector being

done strictly through opentenders new unknown playerfave to prove their reliabilitgven if they

meet all the specificationsSingle sourcing only happeisthe private sector where preferences to
certain brands is a bigger factor

Source of information for medical technology equipment

166 gfricon research, 2021
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Based on the research conducted by africibie, most common wayealthcare providerin Rwanda
learnt about new medical tehnologywas via drect contact with vendorsAnother popular way
hospitals learn about newequipmentwasthrough onlineresources nferences and trade shows
were relatively popularcompared to other East African countriesRwandais fastbecoming avICE
(Meetings, Incentives, Conventions, Exhibitidms).

5.3.4. Medical and laboratory equipment regulation - Rwanda

The Rwanda Food and Drugs Authorigy the national regulatory authority established under the
Ministry of Healthmandated toregulate theregistration and approval ofmedical products and
health technologiesn RwandaAccording to Rwanda Food and Drugs Authodtgedical devicds
definedas any instrument, machine, appliancg material intended by thenanufacturer to be used
alone or in combination for the purpose of diagnosis, testing, vaccination, cure, surgery or for human
or animal health protection.

Import process

A medical device mudirst be registeredwith the Rwanda Food and Drugs Authorf§DA)efore it
isimported intothe country. An application for medical devices registration is made in writing via a
cover letter and application form dated and signed by the applicant. The applicant showdd be
appointed local technical representatiyeTRPf the manufacturer.

The local technical representative will also apply foliraport authorization/visawhich isissued by

the Rwanda Food and Drugs Authority. To obtain an import authorization/visa, a proforma Invoice
and proof of compliance to International Standards or European Community Standards (ISO or CE
certificate) issued by a certified regulatory body arequired. A medical device import
authorization/visa is valid for a period of 3 months.

Unlike it East African neighbours, Rwanda does not haRPeegxport verification processP{/oQ
process butinsteadconducts destination inspectioat points of entry.This is done by th®wanda
Standards Boar(RSB)The final commercial invoice, product registration number from Fiaaking
list of the cargo certificate of conformity from the manufacturer and certificate of origin wéed to
be presented duringlearanceand the imported will receiva verification certificate.

Figure60: Rwandamedical and laboratory equipmenimport process (2021§7

167 africon research, 2021






















































