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Abstract

Background: An estimated 1.5 billion malaria cases and 7.6 million malaria deaths have been averted globally since
2000; long-lasting insecticidal nets (LLINs) have contributed an estimated 68% of this reduction. Insufficient funding
at the international and domestic levels poses a significant threat to future progress and there is growing emphasis
on the need for enhanced domestic resource mobilization. The Private Sector Malaria Prevention (PSMP) project was a
3-year intervention to catalyse private sector investment in malaria prevention in Ghana.

Methods: To assess value for money of the intervention, non-donor expenditure in the 5 years post-project catalysed
by the initial donor investment was predicted. Non-donor expenditure catalysed by this investment included: work-
place partner costs of malaria prevention activities; household costs in purchasing LLINs from retail outlets; domestic
resource mobilization (public sector financing and private investors). Annual ratios of projected non-donor expendi-
ture to annualized donor costs were calculated for the 5 years post-project. Alternative scenarios were constructed to
explore uncertainty around future consequences of the intervention.

Results: The total donor financial cost of the 3-year PSMP project was USD 4,418,996. The average annual eco-
nomic donor cost per LLIN distributed through retail sector and workplace partners was USD 21.17 and USD 7.55,
respectively. Taking a 5-year post-project time horizon, the annualized donor investment costs were USD 735,805. In
the best-case scenario, each USD of annualized donor investment led to USD 4.82 in annual projected non-donor
expenditure by the fifth-year post-project. With increasingly conservative assumptions around the project conse-
quences, this ratio decreased to 3.58, 2.16, 1.07 and 0.93 in the “very good’, “good”, “poor”and “worst” case scenarios,
respectively. This suggests that in all but the worst-case scenario, donor investment would be exceeded by the non-

donor expenditure it catalysed.

Conclusions: The unit cost per net delivered was high, reflecting considerable initial investment costs and rela-
tively low volumes of LLINs sold during the short duration of the project. However, taking a longer time horizon and
broader perspective on the consequences of this complex catalytic intervention suggests that considerable domestic
resources for malaria control could be mobilized, exceeding the value of the initial donor investment.
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Background

An estimated 1.5 billion malaria cases and 7.6 million
malaria deaths have been averted globally since 2000 due
to concerted global investment and control efforts [1].
Nevertheless, malaria remains one of the leading causes
of morbidity and mortality worldwide and there are signs
that the rate of decline has slowed since 2015 [1]. In 2017,
the World Health Organization (WHO) warned that the
fight against malaria had reached a crossroads [2]. Insuf-
ficient funding at the international and domestic levels
poses a significant threat to future progress. In 2019, an
estimated USD 3.0 billion was invested in malaria con-
trol and elimination efforts globally by governments of
malaria endemic countries and international partners.
Although this is an increase on the USD 2.7 billion that
was invested in 2018, it still falls short of the USD 5.6
billion estimated to be required globally to stay on track
towards the Global Technical Strategy milestones to
reduce malaria incidence and mortality rates by at least
90% compared to 2015 levels [1, 3, 4].

One of the guiding principles of the WHO and the
Roll Back Malaria (RBM) Partnership”High burden to
high impact” (HBHI) response is support for enhanced
domestic (and international) resource mobilization [5].
The aim is to close the funding gap in light of uncertain
donor funding for malaria control [6] and the general
trends towards increasing the share of domestic funding
for health, particularly in countries transitioning from
low- to middle-income status [7—-10].

Long-lasting insecticidal nets (LLINs) contributed an
estimated 68% of the 663 million clinical cases of malaria
averted between 2000 and 2015 [11]. This success has
brought with it a cost. It is now difficult for a household
to buy an LLIN when it needs one, due in large part to
donor programmes that created a dependency on free
nets and reduced incentives for the retail sector to invest
in LLINs. In light of uncertain future donor funding,
there is a need to help restart retail sector supply chains
for LLINs as one element of a broader strategy to create
sustainable financing for malaria control.

Ghana has made considerable economic progress since
the first free insecticide-treated net (ITN) distributions
in the country in 2002, with a twofold increase in real
GDP per capita from USD 986 in 2002 to USD 1884 in
2019 (constant 2010 USD) [12], moving to lower-middle
income country status in 2011. Since 2003, Ghana has
received a succession of Global Fund for AIDS, Tuber-
culosis and Malaria (Global Fund) grants with disburse-
ments of USD 506 million for malaria [13], as well as
financial support from other donors, including the UK
Department for International Development (DFID, now
the Foreign, Commonwealth and Development Office,
FCDO), the United States President’s Malaria Initiative
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(PMI), United Nations Children’s Fund (UNICEF) and
World Bank [1]. However, as Ghana’s economy continues
to transition towards middle income, this level of exter-
nal donor support is unlikely to be sustained. The govern-
ment of Ghana’s long-term vision for a “Ghana Beyond
Aid” seeks to empower the private sector to stimulate
further growth [14]. The Private Sector Malaria Preven-
tion (PSMP) project was a 3-year project to catalyse the
private sector through three interconnected project com-
ponents in order to increase resources for malaria and
support the development of an LLIN market.

While private sector markets may be more sustain-
able in the longer term, they are argued to need short
term stimulus requiring investment of public sector
resources. A key question is the value for money (VFM)
of such investments—which need to be considered not
just over their lifetime, but also in terms of their pro-
jected future benefits. Standard economic evaluation
frameworks used to explore VFM of other LLIN inter-
ventions have measured cost per LLIN delivered over
the course of the project [15]. For example, economic
evaluations of early social marketing projects in Malawi
[16] and Tanzania [17], the Tanzanian National Voucher
Scheme (TNVS) which offered women attending ante-
natal care a voucher to use in the retail sector [18], and
a more recent evaluation of a workplace LLIN distribu-
tion programme in Zambia [19] all concluded that these
strategies were “cost-effective” with economic cost to the
provider per net distributed ranging from 2018 USD 5.71
to 9.46 [20]. However, this would be inappropriate for the
PSMP intervention where the main focus was on cata-
lysing expenditure by other stakeholders and developing
the market in the medium to long term after the project
finished.

There have been a number of investment case studies
which use modelling to estimate the future benefits of
increased malaria spending (or conversely the risks of
declining malaria funding) in economic terms [21-24].
However, the authors are not aware of any economic
evaluations of interventions to stimulate a sustainable
retail sector for LLINs in the modern context of free
campaign distribution, or to mobilize domestic resources
for malaria prevention.

This analysis takes a novel approach in evaluating the
VEM of the PSMP project by estimating the value of
catalysed expenditure in comparison to the initial donor
investment.

Methods

Intervention setting

In Ghana, household ownership of at least one ITN
has steadily increased from 19% in 2006 to 74% in 2019
through the use of complementary channels: continuous
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distribution through antenatal clinics (ANC), child wel-
fare clinics (CWC) and school-based distribution, and
mass distribution campaigns. Fewer than 2% of ITNs in
households in 2019 were from a retail outlet [25]. Dur-
ing the 2018 mass campaign, many individuals in urban
settings refused to take the nets when they were offered,
suggesting dissatisfaction with the net types offered [26].

The majority of PSMP activities focused in the urban
areas of the Ashanti, Central, Greater Accra, and West-
ern/Western North (previously Western region, prior
to 2019 administrative restructure) regions of Ghana.
These were chosen based on the higher presence of target
customers for retail sector LLINSs, that is, middle-class
families with sufficient purchasing power to buy their
own LLINs of different designs to the free nets offered
through mass campaigns [27]. The long-term vision for
the project was that reducing public sector investment
in free LLINs to upper-income urban households would
improve equity in ensuring resources for higher-risk,
lower-income and rural households.

Intervention description

The PSMP project was implemented between July 2016
and June 2019 and involved four areas of activity: sup-
porting the retail sector; supporting workplace partner-
ships for malaria prevention; advocacy and resource
mobilization; and central management and co-ordination
(Table 1).

Supporting the retail sector

These activities aimed to develop a sustainable retail
market for LLINs in Ghana. In the absence of local LLIN
manufacturers, engagement with international LLIN
manufacturers resulted in Memorandums of Under-
standing being signed with three in-country distributors
of three international LLIN manufacturers.

Major activities under this component were thorough
baseline and endline market analyses to provide the retail
sector with reliable and current market information, and
a human-centred design study to understand consumer
design preferences and willingness-to-pay for non-stand-
ard LLINs, with the aim of stimulating private sector
involvement and investment. Details of the methods and
findings of these studies are provided elsewhere [27-30].

PSMP facilitated the business planning and financed
LLIN seed stock for two partner distributors (worth
around USD 75,000 per distributor). This was a one-
time start-up grant for LLIN seed stock procurement
to stimulate a steady supply chain for institutional and
retail sales of WHO-approved LLINs, and to reduce dis-
tributor cash flow risks associated with retail distribu-
tion. PSMP worked with an advertising agency in Ghana
to develop the comprehensive generic LLIN demand
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creation “NetLife” campaign to support retail sales,
including print, radio, TV and social media advertising.
The NetLife campaign was officially launched in March
2019, complemented by mini market activations in the
three regional capitals.

Supporting workplace partnerships for malaria prevention
PSMP engaged with registered companies and agricul-
tural co-operatives to promote enrolment in the Malaria
Safe workplace initiative, a formalized system of malaria
prevention support. As part of Malaria Safe, PSMP con-
ducted the following activities:

« Facilitated procurement of LLINs through partner
distributors for distribution to employees, co-opera-
tive members or adopted communities. Subsidies of
20% for private companies (excluding those in the oil,
extractive industries and financial sectors) and 40%
for agricultural co-operatives were available for the
first year of their participation. Costs of distribution
to individual recipients were paid by the workplace
partner, however technical assistance for LLIN distri-
bution was provided by PSMP where needed.

» Developed and produced factsheets and briefs on the
health and business benefits of malaria prevention.

« Facilitated seminars for senior staff and management,
and employees to stimulate the interest of companies
to invest in malaria prevention activities, and specifi-
cally LLINS.

+ Trained workplace malaria peer educators to serve
as malaria champions within companies to carry out
malaria prevention education, primarily in the use
and care of LLINS.

+ Developed, introduced and provided technical sup-
port on a web-based Dashboard for companies to
monitor malaria data, including LLIN purchases and
absenteeism numbers.

By the end of PSMP, 50 workplace partners had signed
up to the Malaria Safe workplace initiative.

Advocacy and resource mobilization

PSMP worked with existing malaria advocacy stakehold-
ers to develop high-level advocacy activities and events.
An Advocacy Advisory Council was developed, consist-
ing of high-level media, public relations, private sector,
government and non-governmental organization leaders.
Advocacy activities included engagement with compa-
nies and agricultural co-operatives through promoting
the Malaria Safe workplace initiative in their national or
regional association meetings; raising the media profile
of private sector involvement in malaria prevention; and



Page 4 of 17

(2022) 21:203

Paintain et al. Malaria Journal

<X X X X

<X X X X
X X X X X
<X X X X X

<X X X X
<X X X X
>
>

>

<X X X X
X X X X
>
>

>
>
<X X X X

UoNeUIPI00D) 1§ JUBWabRUR|

UOIIBPUNO BLIEJRIA BURYD BUIPN|DUL ‘UOIEZIIGOW 924N0SaI J1ISSUIOP Ul dDAN Hoddng

sBusaW [12UN0Y) AI0SIAPY ADBD0APY dINSd
SAIANDE BIPIN
s|eta1ew Aded0Ape JO uononpoud B Juswdolansg
Sa1UAIIDE Ae( BLIR[RIA PHOA
AUOWIDIDD) pieMY )G BLIR[R|A [BUOIDIY LYY 1SN
AUOWIRD) plemy 3Jes eleje|y
SIUAD JUSWRbEHUS pue BulyIoMmIaU ssauisng
doyssiop 1uswdojprsg Aba1elis Aoed20ApY
UOIBZI|IGOIN 92IN0SaY 19 ADBDOAPY
siaupied S\ 1o padojaAap (pleogyseq) [001 BullolUOW Paseq-Gaj
saako|dwa saurted Sy o) Bulule) 101edNP3 193
saakojdwa (11) ‘J4e1S JOIUDS (1) JOf UOIIUDARID BLIB[BUI UO SIBUIWSS SN

s1auiled sy ybnoiyy saseyaind N7 403 Hoddns [ea1uyDa) )y WaisAs Apisang

Uoune| sAleRIuL (SIA) 9JeS eleey
sdiysiauiled ade|dyiop buiioddng
uoneuswa|dul g ubissp bunadeu d1sudn
SI10INQLISIP 104 dWweiboid 3203s Paas NIT]
101235 |1e121 Yybnoaya SN|TT PazZIs-1uapnis JO UOOWOId
doysyiop Japjoyayeis diysiauiied a1eAld dlignd
SisAjeue 1yJely
SI0INQLISIP 73 SAvIN1DBRMNUBL N|TT YHM Jusuwabebu]
101036 |1e12Y ay3 bunioddng
dn-13s 109(01d
ubisap 193(0.d
aseyd uondadul

0

€0 (4o} L0

0 €0 0 Ko}

0 €0 0 Ko}

610z dunf-gLoz AInr
[ BLEETN

810z dunr-£L0z AInf
7 1edp

£10Z d3unf-910Z AInf
IWLETN

Auandy

Juauodwod 103(0id AQ SIIHAIIDE JINSJ UlBW JOj duljswl] L djqgeL



Paintain et al. Malaria Journal (2022) 21:203 Page 5 of 17
INPUTS EXPENDITURE TS INTERMEDIATE G
(CATALYTIC COSTS) CATALYSED OUTCOMES
DONOR | | PRIVATE SECTOR

Retail sector:

LLIN manufacture; sales &
marketing; LLIN storage &
transport (international, national)

Four main areas of PSMP
project activity:

1) Supporting the retail sector
2) Supporting workplace
partnerships

3) Advocacy for resource

Workplace partners:

Purchase & distribution costs of
LLINs; BCC activities; Other malaria
prevention activities (e.g. IRS)

mobilisation
4) Management & coordination

PUBLIC SECTOR | Private investors:

K Financial contributions to Ghana
NMCP personnel time to

Incremental LLINs
distributed through (i) retail
outlets; (ii) workplace
partnerships
- during project lifespan

Reduced malaria cases &
deaths

LLINs more likely to be used
in urban households due to
meeting user preferences

School performance
benefits

L Malaria Foundation
support PSMP activities

| HOUSEHOLDS |

Purchase cost of LLINs from retail
outlets

Incremental LLINs
distributed through (i) retail
outlets; (ii) workplace
partnerships
- after end of project

Cost savings if retail nets
replace need for mass
campaigns in urban areas

Reduced absenteeism

Increased productivity

| PUBLIC SECTOR |

NMCP personnel time to support
PSMP-related activities post-
project

Financial contributions to Ghana
Malaria Foundation

DONOR

Match funding to support
domestic resource mobilisation

Fig. 1 Cost-consequences framework for the Private Sector Malaria Prevention project. This provides the analytical framework for the
consequences included in the catalysed expenditure analysis. Intermediate outcome and impact measures were not included

recognition of Malaria Safe partners through high profile
award ceremonies.

PSMP also worked closely with the national malaria
control programme (NMCP) supporting broader
resource mobilization goals, including increased domes-
tic resources through the government and private sec-
tor. As such, PSMP supported the RBM Partnership and
African Leaders Malaria Alliance (ALMA) efforts to
revitalize the Ghana Malaria Foundation (GMF), which
aims to raise resources for malaria interventions, and the
development of an updated Resource Mobilization Strat-
egy for Malaria Control and Elimination (2019-2023).
The Resource Mobilization Strategy was validated in May
2019 and includes objectives on the market development
approach for malaria commodities.

Central management and co-ordination

Members of the core project management team spent
time on cross-cutting project or financial management
activities necessary for coordination of the project as a
whole.

Framework for costing analysis

The PSMP project was a catalytic intervention to invig-
orate private sector investment in malaria prevention.
Therefore, although the project’s costs were incurred over
3 years, relatively few of the benefits were realized within
this same time-period; the main benefits are expected to
continue and build over a longer timescale. A cost-con-
sequences framework was used to map out the catalytic
intervention costs to different stakeholders and the pro-
jected consequences of the intervention (Fig. 1).

In brief, catalytic costs of the intervention are pre-
sented from the donor perspective. Costs to other stake-
holders are considered as consequences of this catalytic
investment and include: workplace partner costs of
malaria prevention activities; household costs in pur-
chasing LLINs from retail outlets; domestic resource
mobilization in terms of increased public sector financ-
ing as well as financial contributions for malaria control
by private investors. The time horizon for projecting
catalysed expenditure is 5 years following the end of the
PSMP project, balancing sufficient time for the benefits
of the intervention to be realized with the increasing
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uncertainty of assumptions around such benefits too far
into the future. Some of these cost and consequences data
could be collected empirically, whilst for others it was not
possible, either due to limited funding for the evaluation
or because the consequences were too far in the future.
Where appropriate, estimates were taken from the pub-
lished literature or programme documents and alterna-
tive scenarios constructed to explore uncertainty around
future consequences of the intervention.

Final health and economic outcome and impact
consequences further downstream of the initial cata-
lytic investment are not included in this analysis which
focuses on the intermediate consequences that could fea-
sibly be achieved within 5 years of project end. For exam-
ple, cost savings due to reduced malaria morbidity and
mortality that result from increased LLIN ownership and
use, or the economic benefits arising from reduced work
and school absenteeism and increased productivity are
not included (Fig. 1).

Financial and economic costs to the donor

A top-down approach was used to identify all resources
required to deliver the PSMP project interventions from
the donor perspective [31]. Financial costs were obtained
retrospectively from the project financial reports and
accounts in Ghanaian Cedi (GHS) or United States Dol-
lars (USD), for 3 years of intervention implementation
(July 2016—June 2019).

Time spent by the Ghana- and US-based team on the
four areas of project activity were estimated by individual
team members each project quarter and salaries allocated
proportionally. Shared costs such as office equipment,
office rent, office furniture and utilities were classified
as overheads and allocated across the four areas of activ-
ity proportionally to personnel time, separately for the
Ghana and US teams. In Ghana, office space and capital
equipment, including vehicles was shared with another
project and 50% was charged to the PSMP project before
allocating to specific activities.

In-depth interviews (IDIs) were conducted in July—
August 2019 with stakeholders involved in PSMP-
supported activities from the public sector (including
members of the NMCP) and those involved in malaria
advocacy (n=3) to capture any financial or economic
resources provided to PSMP-supported activities from
the public sector perspective and the time commitment
involved for participation in membership of the Advo-
cacy Advisory Council, respectively.

Value of private and public expenditure catalysed by donor
investment

Financial costs incurred by workplace partners were
obtained from the PSMP Dashboard, a database used
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by workplace partners to record expenditure on LLINS,
LLIN distribution, behaviour change communica-
tion (BCC) and other malaria prevention activities. To
validate the Dashboard data, estimate time spent on
PSMP-related activities and gather perspectives on
the sustainability of malaria prevention activities post-
PSMP, IDIs were conducted in July—August 2019 with
a sub-sample of these institutional partners (31 inter-
viewees from 16 companies).

Costs to retail sector stakeholders (manufacturers,
distributors, retail outlets) were not included in the
analysis as it was assumed that their costs were fully
recovered through profit margins applied along the
supply chain. However, two PSMP partner distributors
were interviewed to gather their perceptions on the
sustainability of a private market for LLINs in Ghana.

By the final year of the PSMP project, LLINs with add-
on features (such as zippers for easy entry, pockets, easy
hanging mechanisms) had replaced standard LLINs as
the main design purchased through retail outlets. It was
assumed that this change in consumer demand would
continue for the 5 years post-project with an average
retail price of USD 7.48 (based on results of the human
centred design study on LLIN preferences [28] and will-
ingness to pay amongst middle-class households in the
project area [27]). To model the financial contributions
by households via LLIN purchase, assumptions about the
number of households buying LLINs were made drawing
on PSMP monitoring data on retail sales, and willingness
to pay probabilities and least poor population estimates
from the discrete choice experiment by Alonso et al. [27].

Estimates for domestic resource mobilization 5 years
post-project were informed by the plans and targets
described in the Resource Mobilization Strategy for
National Malaria Control and Elimination (2019-23)
[32]. The strategy rates potential resource mobilization
measures for applicability and feasibility; to project the
catalysing effect of PSMP, the costs of the measures rated
in the strategy as “most feasible” for the public and private
sector were estimated. Over the timeframe for this analy-
sis, the most feasible source of increased public spending
on malaria was rated to be activating the 0.5% of District
Assembly Common Funds (DACF) ear-marked for local-
level malaria control activities (0.5% of the 2018 DACF
budget nationally came to USD 1,757,661) [32]. The
Resource Mobilization Strategy assessed the most feasi-
ble potential sources of private investment in the near-
term to be match funding programmes where every USD
1 of private donation would be matched by USD 1 from
international donors or foundations [33], corporate fund-
raising (e.g. a recent telethon led by Ecobank Ghana), and
investments by philanthropists and diaspora [32]. These
various private investments would be coordinated by the
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Ghana Malaria Foundation using a public—private part-
nership model, whereby funds will be used in alignment
with the national malaria strategic plan via a Technical
Oversight Committee chaired by the NMCP.

Analysis

Costs were collected in the currency of expenditure.
Costs in GHS were adjusted for inflation to 2019 GHS
using consumer price indices available from the Inter-
national Monetary Fund [34] and then converted to
2019 USD using the official average annual exchange
rate for 2019 (1 USD equivalent to GHS 5.03 [35])
[31]. Costs in USD were adjusted for inflation and are
presented as 2019 USD using consumer price indices
available from the International Monetary Fund [34].
Capital goods with an expected lifespan of more than
1 year were annualized using a discount rate of 3% [36].
A useful lifespan of 8 years was used for vehicles and
office equipment, and 10 years for furniture [37].

Cost per LLIN distributed during the project

The number of LLINs delivered through retail and work-
place partners during the 3 years of the project was
reported by PSMP annually, based on data collected on a
routine basis from the project’s partners:

« LLIN distributors reported on the number of LLINs
sold to retail outlets

« LLIN distributors and institutional partners reported
on the number of LLINs distributed through Malaria
Safe workplace initiatives; numbers from these two
sources were triangulated to avoid double-counting

Estimates of numbers of LLINs sold to retail outlets
and distributed by workplace partners in the year prior
to PSMP were also obtained. It was assumed that with-
out the catalytic activities of PSMP, the annual volumes
of LLINs sold through retail outlets would have remained
constant, so pre-PSMP volumes were subtracted from
annual intervention-period volumes to calculate the
incremental number of LLINs delivered through retail
outlets due to the PSMP project. For the workplace part-
ners, information on pre-project LLIN distributions was
obtained via baseline questionnaires with the partners:
47 of 50 workplace partners completed the questionnaire,
of these only 4/47 reported that they had previously pur-
chased nets. As the majority of workplace partners were
distributing LLINs for the first time, it was assumed that
all LLINs purchased through PSMP were due to the pro-
ject activities.

Total financial costs to the donor of supporting the
retail sector or workplace partners were divided by the
incremental number of LLINs distributed to retail outlets
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or workplace partners during the 3 years of project imple-
mentation to estimate the donor’s financial cost per LLIN
delivered through each of these respective channels.

To estimate average annual economic cost over the
effective lifespan of the LLINs delivered through the
retail sector or workplace partners, project costs sup-
porting these activities were annualized across the aver-
age LLIN retention time in Ghana of 1.78 years [38] using
a discount rate of 3% [37]. This reflects that the donor-
supported costs are investments expected to last as long
as the LLINS.

Predicted expenditure catalysed by the donor investment
in the 5 years post-project

The activities and outcomes of the project were broader
than those reflected through cost per net distributed dur-
ing the lifespan of the project, reflecting its goal to cata-
lyse private sector investment in malaria control. The
intermediate consequences of the donor investment in
PSMP-supported activities were brought together by cal-
culating annual ratios of non-donor expenditure to donor
expenditure for the 5 years after project end.

To calculate annual donor investment costs, the donor-
funded costs of the PMSP intervention were treated as
investment (capital) costs and annualized using a dis-
count factor of 3% across the lifespan of the interven-
tion, adjusted for the year in which the cost was incurred.
For example, costs incurred in year one of the project
were divided by 7.02 (8 years discounted at 3%) reflect-
ing that the effects of these activities would last for three
years of project implementation plus 5 years post-pro-
ject. Costs incurred in years two and three of the project
were divided by 6.23 and 5.42, respectively (reflecting
discounted lifespan of these activities of 7 and 6 years,
respectively).

Five scenarios were created for the consequences of the
PSMP intervention in terms of annual recurrent expend-
iture by all stakeholders (donor, public, private and
households) for the 5 years after project implementation
ended. The assumptions behind the five scenarios ranged
from optimistic but feasible increases in non-donor
expenditure in the best case to no change in the status
quo in the worst case, as summarized in Table 2. The full
list of annual recurrent costs to different stakeholders for
the 5 years post-project are provided in Additional File 1,
along with the estimated values for each scenario, and the
data sources and assumptions.

The catalysed expenditure analysis was drawn together
to produce an annual ratio of non-donor expenditure to
donor expenditure using the following simple formula for
each year post-project:

Non-donor: donor expenditure ratio=(annual recur-
rent expenditure by households+ public sector + private
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Table 2 Overview of scenarios and assumptions for projections of expenditure in years one to five post-project

Scenario Description of assumptions

Best case

- Minor donor support to retail sector, workplace partnerships & GMF in Y1-Y2 post-project;

- Support moves to NMCP or self-financing from GMF funds in Y3-Y5;

- Optimistic but feasible growth each year in household purchase of LLINs with add-on features from retail sources;
- Increase of 20% each year in workplace partner contributions;

- Public investments to the GMF from % of DACF (0.5% in Y1-Y3, 0.75% in Y4, 1.0% in Y5);

- Match funding initiative in Y3, with private investments matched 1:1 by donor funding;

- Private investments to the GMF start in Y3 and increase by 10% each year (corporate & individual fundraising)

Very good case

- Minor donor support to retail sector, workplace partnerships & GMF in Y1-Y2 post-project;

- Support moves to NMCP or self-financing from GMF funds in Y3-Y5;

- Conservative growth each year in household purchase of LLINs with add-on features from retail sources;

- Increase of 15% each year in workplace partner contributions;

- Public investments to the GMF from % of DACF (0.5% in Y1-Y5);

- Match funding initiative in Y3, with private investments matched 1:1 by donor funding

- Private investments to the GMF start in Y3 and increase by 5% each year (corporate & individual fundraising)

Good case

- Minor donor support to GMF in Y1-Y2 post-project; self-financing from GMF funds in Y3-Y5;

- No donor support for retail sector or workplace partnerships;

- Minimal growth each year in household purchase of LLINs with add-on features from retail sources;

- Increase of 10% each year in workplace partner contributions;

- Public investments to the GMF from % of DACF (0% in Y1-Y2,0.25% in Y3, 0.5% in Y4-Y5);

- Match funding initiative in Y3, with private investments matched 1:1 by donor funding

- Private investments to the GMF start in Y3 and increase by 2.5% each year (corporate & individual fundraising)

Poor case

- Minor donor support to GMF in Y1-Y2 post-project; self-financing from GMF funds in Y3-Y5;

- No donor support for retail sector or workplace partnerships;
- Household purchase of LLINs with add-on features from retail sources remains at same level as final year of project (no growth);
- Workplace partner contributions remain same level as final year of project (no growth);

- No public investments to the GMF from % of DACF;

- Match funding initiative in Y3, with private investments matched 1:1 by donor funding
- Private investments to the GMF start in Y3, remain constant in Y4-Y5 (corporate & individual fundraising)

Worst case

- No donor support for retail sector, workplace partnerships or GMF;

- Household purchase of LLINs with add-on features from retail sources remains at same level as final year of project (no growth);
- Workplace partner contributions remain same level as final year of project (no growth);

- No public investments to the GMF from % of DACF;

- No private investments to the GMF (corporate & individual fundraising) or match funding

DACF district assembly common fund, GMF Ghana Malaria Foundation, LLIN long-lasting insecticidal net, NMCP national malaria control programme, Y year (number of

years after end of project)

investors)/(annualized donor investment cost-+ annual
recurrent donor expenditure).

A ratio greater than one indicates that the PSMP pro-
ject catalysed greater public and private investment in
malaria prevention than the donor investment. Con-
versely, a ratio less than one indicates that donor invest-
ment costs exceeded catalysed expenditure.

Sensitivity analysis

To investigate the effect of assumptions made on the
annual non-donor to donor expenditure ratios, each
was varied in one-way sensitivity analyses. The base case
discount rate of 3% used to annualize donor investment
costs was varied to 0% and 5% [31]. The proportion of
households willing to purchase an LLIN with add-on fea-
tures, and price per LLIN with add-on features that these
households were willing to pay were varied by+25% of
the base case parameter value [27].

Results

Costs of intervention

The total financial cost of the PSMP project over the
3 years of implementation (July 2016—June 2019) was
USD 4,418,996. Supporting the retail sector accounted
for 37% of these costs, management and co-ordination
26%, advocacy and resource mobilization 20% and sup-
porting workplace partnerships 17%.

Personnel costs (PSMP staff salaries and per diems for
field travel) represented the greatest proportion of total
costs for all four components, although they were highest
for the workplace partners component and management
and coordination component at 59% and 55%, respec-
tively (Table 3). Charges for the agencies contracted to
run the two high level Malaria Safe award ceremonies
that took place to recognize private sector contribu-
tions to malaria control comprised 28% of the costs of
the advocacy and resource mobilization component;
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Table 3 Overview of financial donor costs of the PSMP project, by component and year (2019 USD)
Year 1 (July 16-June 17)  Year 2 (July 17-June 18)  Year 3 (July 18-June 19) Total
2019 %' 2019 %' 2019 %' 2019 %'
usD usD usD usD
Supporting the retail sector
Personnel 179,742 52 189,007 45 172,081 20 540,831 34
Transport 19,145 6 36,878 55,924 7 111,947
Agency charges 36,339 I 82,701 19 73,622 9 192,662 12
Promotional materials & events 24,725 7 3,962 1 303,228 36 331,914 21
LLINs 0 0 0 0 150,442 18 150,442
Overheads 78,616 23 97,958 23 76,548 9 253,122 16
Other 4,791 1 13,696 3 11,610 1 30,097 2
SUB-TOTAL 343,357 424,201 843,456 1,611,014
Supporting workplace partnerships
Personnel 144,967 65 190,288 52 117,551 68 452,807 59
Transport 31,615 14 47,178 13 24,429 14 103,223 14
LLINs 0 0 82,228 22 214 0 82,442 M
Overheads 36,636 16 43,694 12 26,084 15 106,413 14
Other 10,478 5 2,399 1 4,132 2 17,008 2
SUB-TOTAL 223,695 365,788 172,410 9 761,894
Advocacy & resource mobilization
Personnel 57,287 41 134,527 36 124,439 34 316,253 36
Transport 5,364 4 23,774 6 29,392 8 58,530 7
Agency charges 30,639 22 75,893 20 137,899 37 244430 28
Promotional materials & events 17,922 13 53,688 14 14,161 4 85,770 10
Overheads 24,407 18 62,247 17 46,973 13 133,626 15
Other 2,830 2 23,561 6 16,778 5 43,169 5
SUB-TOTAL 138,448 373,690 25 369,641 881,779
Management & co-ordination
Personnel 198,192 62 199,201 55 247,796 51 645,188 55
Transport 11,436 4 8,632 2 5,703 1 25,771 2
Overheads 109,782 34 153,322 42 230,247 48 493,351 42
SUB-TOTAL 319410 361,155 483,745 1,164,310
GRAND TOTAL 1,024,910 1,524,834 1,869,252 4,418,996

agency charges for the market analysis comprised 12%
of the supporting the retail sector component. Costs of
promotional materials and events were 10% and 21% of
these components, respectively. Overheads (Ghana and
US project office running costs) contributed 42% of the
management and coordination costs and around 15% of
the other three project components.

Financial and economic cost per LLIN distributed

during project and cost drivers

Based on distributors’ routine reports a total of 47,536
LLINs were sold to retail outlets by PSMP partner
distributors over the 3-year project implementa-
tion period. This compares to distributor estimates

of approximately 1000 LLINs per year prior to PSMP
(Table 4). Assuming that without PSMP, annual retail
sales would have remained constant, the total incre-
mental number of LLINs sold through retail outlets in
the project regions was 44,536, or an average of 14,845
per year. The total financial costs of the activities sup-
porting the retail sector were USD 1,611,014 (Table 3).
This gives a total financial cost of the catalytic donor
investment of USD 36.17 per LLIN sold through retail
outlets. Annualizing the financial donor costs across
a 1.78-year useful lifespan for the LLINs distributed
gives an economic donor cost per year of LLIN protec-
tion of USD 21.17 per LLIN sold through retail outlets.
Personnel, promotional materials and events (NetLife
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Table 4 LLINs distributed through PSMP-supported private distribution channels

Distribution channel Pre-PSMP Year 1 Year 2 Year 3 Total (Years 1-3)
(July 2016~ (July 2017- (July 2018 -
June 2017) June 2018) June 2019)

Number of LLINs sold by distributors to retail outlets 1,000' 1513 15,883 30,140 47,536

[Source: Distributor reports]

Number of LLINs distributed through workplace partners? 8,904° 15,740 24,764 55,064 95,568

[Source: PSMP monitoring database]

Private companies—subsidy ineligible 0 18,764 11,114 29,878

Private companies—subsidy eligible 12,480 1,000 1,300 14,780

Agri-business and agricultural co-operatives 3260 5,000 42,650 50,910

' Annual sales through retail outlets

2 private companies were eligible for subsidies of up to 20% and agricultural co-operatives for up to 40% for the first year of their participation; companies in the oil,
extractive industries and financial sectors were not eligible for a subsidy. Italic values indicate that numbers of nets distributed by each category of workplace partner

are provided in the final three rows of the table

3 LLINs purchased by workplace partners for their employees and/or surrounding communities in 2016. This information was obtained via baseline questionnaires
with workplace partners: 47 of 53 workplace partners completed the questionnaire, of these 4/47 reported that they had previously purchased nets

campaign), overheads, and agency charges (mar-
ket analysis) made up a large proportion of unit costs
(Table 3).

Based on PSMP financial records and partner reports,
a total of 95,568 LLINs were purchased by institu-
tions through Malaria Safe workplace partners for their
employees, co-operative members, families, or adopted
communities during the 3 years of PSMP implemen-
tation. Numbers increased each year from 15,740 in
year one, to 24,764 in year two and 55,064 in year three
(Table 4). Data provided by the workplace partners upon
enrolment in the project estimated that 8,904 LLINs were
distributed in 2016 prior to joining PSMP. These were
distributed by four of the workplace partners (43 had not
previously distributed LLINs; 3 did not provide data). As
the majority of workplace partners had never distributed
LLINs, all those purchased through PSMP were con-
sidered to be attributable to the project so that the total
incremental number of LLINs distributed through work-
place partners across the 3 years of implementation was
95,568.

The total financial cost of the project activities sup-
porting workplace partners (USD 761,894, Table 3) plus
advocacy activities targeting engagement of such work-
place partners (USD 475,802, Additional File 2) was USD
1,237,696. This includes USD 82,442 in LLIN subsidies
that the project provided to partner companies and agri-
cultural co-operatives (via agricultural businesses). The
incremental number of LLINs distributed through PSMP
Malaria Safe workplace initiative partners over the same
time period was 95,568. This gives a total financial cost
of the catalytic donor investment of USD 12.91 per LLIN
distributed through workplace partners and an economic
donor cost per year of LLIN protection of USD 7.55 per
LLIN distributed. The main driver of project-supported

unit costs was personnel, followed by promotional mate-
rials and events (award ceremonies and other high-level
advocacy to engage stakeholders) (Table 3).

LLIN purchase costs contributed by the project in sub-
sidies were an average of USD 0.86 per LLIN. The work-
place partners themselves paid an average additional
USD 4.28 per LLIN for the remaining bulk purchase costs
of LLINs and their distribution to recipients (specifica-
tions and unit costs of LLINs purchased by Malaria Safe
partners varied). Thus, approximately 83% of the LLIN
purchase cost was paid by the companies themselves and
17% by the project in subsidies (Additional File 3).

Predicted expenditure catalysed by donor investment
in the 5 years post-project
Taking a 5-year post-project time horizon, the annual-
ized donor investment costs of the PSMP project were
USD 735,805 (see Additional file 4 for details). In the best
case scenario (Table 5), it is assumed that there would
be annual recurrent costs to the donor of USD 53,388 in
the first 2 years post-project to provide support to the
retail sector, workplace partners and GMF secretariat to
facilitate continued stakeholder engagement and tech-
nical support as required; in years three, four and five
post-project these costs would transfer to the NMCP
and GME. The greatest annual contribution by the public
sector will be the malaria allocation from the DACEFE. In
years one, two and three post-project it is assumed that
the current commitment of 0.5% is mobilized, amount-
ing to approximately USD 240,000 per year; in years four
and five it is assumed that continued advocacy efforts are
successful in increasing this allocation to 0.75% (approxi-
mately USD 363,000) and 1% (USD 484,000), respectively.
In the best case scenario, private sector contributions
are substantial, increasing from USD 1,001,401 in the
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Table 5 Projected annual recurrent expenditure for all stakeholders and annualized donor investment cost used to calculate ratio of
non-donor to donor expenditure, based on assumptions for the best case scenario of consequences 5 years post-intervention

Annual expenditure for each year post-project (2019 USD)

Activity and stakeholder Year 1 Year 2 Year 3 Year 4 Year 5
Supporting the retail sector

Donor support to stakeholder engagement & workshops' 11,610 11,610 0 0 0
NMCP support to stakeholder engagement & workshops' 0 0 5,805 5,805 5,805
LLIN purchase costs to households? 450,894 901,789 1,803,578 1,803,578 1,803,578
Supporting workplace partnerships

Donor support to stakeholder engagement & workshops' 16,778 16,778 0 0 0
NMCP support to stakeholder engagement & workshops' 0 0 8,389 8,389 8,389
Annual LLIN costs to workplace partners? 304,015 364,818 437,782 525,338 630,406
Annual BCC activities (seminars etc.)? 52,152 62,582 75,098 90,118 108,141
Other malaria prevention activities® 181,155 217,386 260,863 313,035 375,643
Promotional materials 13,185 13,185 13,185 13,185 13,185
Advocacy for resource mobilization

District Assembly Common Funds for malaria* 241,807 241,807 241,807 362,711 483,615
Donor support to Ghana Malaria Foundation (GMF) Secretariat® 25,000 25,000 0 0 0
Donor support for GMF match funding® 0 0 750,000 0 0
Private investments & fundraising for GMF’ 0 0 850,000 110,000 121,000
Total recurrent donor expenditure [A] 53,388 53,388 750,000 0 0

Total recurrent public sector expenditure [B] 241,807 241,807 256,001 376,905 497,809
Total recurrent private sector expenditure [C] 1,001,401 1,559,760 3,440,506 2,855,254 3,051,953
Annualized donor investment cost® [D] 735,805 735,805 735,805 735,805 735,805
Ratio non-donor: donor expenditure [(B+ C)/(A+D)] 1.58 2.28 249 439 482

! Assumes donor support for stakeholder engagement activities continues in years 1-2 post-project at the same cost as final project year; these activities then transfer

to NMCP with half the cost in years 3-5 post-project

2 Assumes proportion of households that buy an LLIN with add-on features from a retail outlet doubles each year in years 1-3 then remains constant in years 4-5 (see

Additional file 1 for further details)

3 Assumes 20% annual increase in workplace partner costs from final project year levels

4 Assumes DACF for malaria are allocated as currently intended (0.5% in years 1-3 post-project; increasing to 0.75% in year 4 and 1.0% in year 5)

5 Assumes there is donor support to initially fund a project manager to coordinate day-to-day running of GMF business; once the GMF is raising substantial donations,
a proportion can be used to fund this position (as recommended in the Resource Mobilization strategy [32])

6 Assumes GMF active by year 3 post-project and advocacy efforts successful in raising USD 750,000 from match funding programme in year 3 + further USD 100,000
from corporate fundraising and private investments from diaspora, philanthropists; this fundraising continues with a 10% annual increase in years 4-5 post-project

7 Donor contribution to match funding programme (one dollar for every dollar donated by private investors)

8 See Additional file 4 for details of annualized donor investment costs

first-year post-project to USD 3,051,953 in the fifth-
year post-project. This relies on optimistic but feasible
assumptions on the set-up and success of the GMF, and
continued engagement of workplace partners and retail
sector stakeholders (manufacturers, distributors and
customers) as a result of the annual donor- and public
sector-funded supportive activities. For example, it was
assumed that the workplace partner activities would
increase by 20% each year from the final project year
levels. Supply and demand for LLINs with add-on fea-
tures would grow year-on-year, from an estimated 5%
of households willing to buy a differentiated LLIN in the
first year post project to 20% in the fifth year.

Given these assumptions, the ratio of annual non-
donor to donor expenditure is greater than one for all
5 years post-project, increasing from 1.58 in year one to
4.82 in year five (Table 5, Fig. 2). Essentially, this means
that for every dollar of donor investment in PSMP-
related activities, by the fifth-year post-project there is a
return of USD 4.82 in public- and private-sector spend-
ing on malaria (based on the projected expenditure
included in this analysis).

In the scenario analysis, the assumptions behind
the projections of donor, public sector and private
expenditure were gradually made more conservative
in comparison to the best case scenario, for example,
by reducing the assumed percentage growth in retail
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Fig. 2 Ratio of annual non-donor to donor expenditure for 5 years after project end. Projected ratios presented for five scenarios ranging from best
case to worst case according to assumptions for non-donor contributions (see Table 5 and Additional File 1 for details of scenario assumptions)

sales, workplace partner initiatives and private con-
tributions to the GMEFE. Nevertheless, for all scenarios
except the worst case scenario the ratio of non-donor
to donor expenditure remained above the "break-even"
ratio of 1 from the third year post-project (Fig. 2). For
the worst case scenario, which assumed that retail sales
and workplace partner contributions would remain at
the same levels as the final project year and the GMF
would remain inactive with zero domestic resource
contributions, the ratio of non-donor to donor expend-
iture remained below 1 (0.93 in years one to five post
project).

Annual non-donor to donor expenditure ratios were
sensitive to the discount rate, retail price of LLINs with
add-on features and proportion of households willing to
pay for an LLIN with add-on features. However, in the
best case scenario, annual non-donor to donor cost ratios
remained well above the “break-even” ratio of 1 from the
first year post-project; the same sensitivity analyses on
the good case scenario also resulted in annual non-donor
to donor cost ratios greater than one for all years except
the first year post-project. The annual non-donor to
donor expenditure ratios for the poor case scenario were
at or just above one in all years except the first and sec-
ond year post-project. This shows that if the retail sector
and workplace partner gains made by the final year of the
PSMP project lifespan are maintained at the same level

and there is some modest level of donations through the
GME, the donor investment in PSMP will still be above
the break-even threshold over a 5 year time horizon and
this is robust to uncertainty in certain key parameters.

Discussion

The PSMP project was a package of interventions to cata-
lyse private sector investment in malaria prevention in
Ghana. The study compared the costs of the PSMP pro-
ject, over the 3 years of its implementation, to the non-
donor expenditure on malaria prevention catalysed as a
result.

A traditional metric of value for money of LLIN distri-
bution is cost per LLIN distributed. The average annual
economic donor cost per LLIN distributed through
workplace partners in this project was USD 7.55. This
compares favourably with the limited other evidence of
costs of workplace LLIN distribution, for example an
intervention that distributed LLINs to cotton farmer
cooperative members in Zambia found an annual pro-
vider cost per LLIN distributed of USD 5.28 [19]. The
average annual economic donor cost per LLIN distrib-
uted through retail outlets during the project implemen-
tation period was USD 21.17 which is high compared to
the small number of economic evaluations involving the
retail sector that exist from the era before universal cov-
erage targets for ITNs and the large donor commitments
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that followed. For example, annual economic donor cost
per net through subsidized sales supported by social
marketing was USD 6.13 (adjusted to 2019 USD) in Bur-
kina Faso [39] and USD 4.05 in Malawi [16], and USD
9.65 per net delivered through the Tanzania Net Voucher
Scheme (TNVS) which offered women attending ante-
natal care a voucher to use in the retail sector [18]. For
comparison, a recent review by Wisniewski et al. found
that the median annual economic donor cost per LLIN
distributed through mass campaigns was USD 4.13 and
through public sector continuous distribution channels
was USD 5.00 (adjusted to 2019 USD) [40].

The higher unit donor cost found for LLINs distributed
through the retail sector as a result of the PSMP project
is largely due to the costs and prolonged timespan of the
market analysis, which delayed the launch of many of the
retail activities, and the costs associated with developing
the generic demand generation campaign for a relatively
modest number of LLINs distributed. However, both the
market analysis and generic demand creation campaign
were important investment costs that were highly val-
ued by the partner distributors. The full benefits of these
activities in terms of LLIN sales had not been realized by
the end of the project; continued LLIN sales growth cat-
alysed by the PSMP-funded activities would reduce the
unit costs. Similarly, the project never intended to distrib-
ute as many nets as a mass campaign or routine channels;
private sector distribution is intended to be complemen-
tary and reach a different audience. Therefore, compari-
son of unit costs per LLIN delivered through this project
during its 3 year period of implementation with other
LLIN distribution strategies fails to capture the full value
for money of the intervention.

A large focus of the PSMP project was on advocacy,
promoting the economic benefit through improved
productivity of investing in malaria control amongst
medium- and large-sized businesses in Ghana [21, 22,
41], raising the profile of businesses that engaged in
malaria control as a result of their involvement in PSMP-
funded activities, and working with other stakeholders to
develop the national Resource Mobilization Strategy. The
consequences of these advocacy activities were brought
together with the retail and workplace partner activities
in the catalysed expenditure analysis.

In the best case scenario, each USD of annualized
donor investment led to USD 4.82 in annual non-donor
expenditure by the fifth year post-project. With increas-
ingly conservative assumptions around the project conse-
quences, this ratio decreased to 3.58, 2.16, 1.07 and 0.93
in the “very good’, “good’, “poor” and “worst” case sce-
narios, respectively. This suggests that in all but the worst
case scenario (which assumed that the benefits from
the project do not continue—retail sales and workplace
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partner activities do not grow beyond the final project
year level, and the GMF remains inactive), there will be
some level of return on the donor investment.

There are a number of assumptions included in the sce-
nario testing of the catalysed expenditure analysis. The
aim was to balance optimism with feasibility based on
stakeholder interviews and knowledge of the national and
international context. For example, regarding the trajec-
tory of retail sales of LLINs with add-on features: a num-
ber of challenges remain with establishing a viable retail
market for LLINs in Ghana, including access to credit
for distributors, and exchange rate fluctuations making
price/margin setting difficult. Nevertheless, the distribu-
tors were optimistic that the relationships made during
the PSMP project, for example with large wholesalers
and their networks of retail outlets (mostly pharmacies)
and the workplace partners, will continue after the pro-
ject. It therefore seems reasonable to assume that there
will be some degree of growth in the market for LLINs
with add-on features. Distributors noticed that their ini-
tial seed stocks of LLINs with add-on features (designed
by manufacturers as a result of the human-centred design
results from the PSMP-funded market analysis) sold
quickly, commenting that they wish they had shown
greater faith in the market analysis findings and ordered
more of these. Maintaining distributor and manufacturer
interest in these LLINs with add-on features and encour-
aging their marketing in suitable target areas to promote
demand could achieve the LLIN sales predicted in the
catalysed expenditure analysis. However, it is likely that
some external support for this will still be required.

Similar comments were made by workplace partners
interviewed as part of the PSMP end-of-project evalua-
tion: there was pride in the achievements made during
their involvement in the project and a desire to continue.
However, there was also recognition from some compa-
nies that they would require continued technical support.
This could in theory be provided by the NMCP, however
the NMCP has many competing priorities for their time
which may prove a challenge.

Along with other stakeholders, PSMP supported the
development and validation of the national Resource
Mobilization Strategy for Malaria Control and Elimina-
tion (2019-2030), which includes engaging private insti-
tutional and individual investors to help fill the financing
gaps in the National Strategic Plan as well as other inno-
vative ways to generate finances for malaria control. The
Ghana Malaria Foundation (GMF) is the mechanism
to manage such private financial donations from vari-
ous sources which could be accessed by the NMCP for
malaria control activities. There have been challenges in
finalizing the GMEF, however once this system is in place
and with continued advocacy work there is potential for
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considerable domestic resource mobilization in Ghana.
The assumptions made in the catalysed expenditure anal-
ysis about levels of public and private domestic resources
which could be mobilized in the 5 years post-project
were largely based on recommendations made in the
national Resource Mobilization Strategy and therefore
on expert opinion about realistic feasibility from senior
political and business leaders. For example, the malaria
allocation from the district assembly common funds
(public sector resources) were included along with pri-
vate donations, corporate fundraising and match funding
initiatives which were rated highly for being applicable
and feasible [26]. Other options for domestic resources
(such as small transaction charges on remittances sent
from overseas, earmarked tax revenues for malaria) were
not included as the national Resource Mobilization Strat-
egy concluded that these were not currently feasible in
the near- to medium-future.

In considering all of the assumptions behind the cata-
lysed expenditure analysis and the projected expenditure
catalysed by the initial donor investment, it is important
to note the disruption of the Covid-19 pandemic on what
could feasibly have been achieved in the early post-pro-
ject period. One could argue that the “good case” is the
most realistic, where non-donor expenditure in the first
2 years post-project (2020-2021) are slow but pick up in
years three to five (2022—2025). In this scenario, the non-
donor expenditure catalysed is still over two-fold the ini-
tial donor investment.

Making direct comparisons of the unit costs of nets dis-
tributed as a result of the PSMP intervention with those
of nets distributed through other channels (such as mass
campaigns or antenatal clinics) as a means of assessing
the value of the investment is problematic and does not
align with the goal of the project or this costing analysis.
For example, even if the cost per LLIN delivered through
retail outlets or workplace partners was lower than the
cost per LLIN delivered through a mass campaign or rou-
tine delivery channel (which it was not), there are equity
and efficiency concerns to consider. There is a long his-
tory to the debate on whether there should be a private
sector for the sale of insecticide-treated nets at all given
their public health value and the disproportionate burden
of morbidity and mortality amongst the poorest popula-
tions who cannot afford to pay [42—44]. Under the cur-
rent guidelines from the WHO, NMCPs continue to
pursue universal coverage with an emphasis on free mass
campaigns complemented by continuous distribution
[4]. Private sector channels are important to understand
because of their potential in terms of sustainability and
independence from donor decisions which can abruptly
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disrupt supplies. Similarly, a private retail market gets
those who are not using standard nets and can afford
to buy LLINs with add-on features to actually use nets
thus increasing overall coverage. The authors are, there-
fore, not suggesting that money currently being spent on
efforts to achieve universal coverage with LLINs through
free universal LLIN campaigns or routine distribution
channels is diverted to the private sector. However, if
middle-class households in urban areas purchase their
own LLINs that they are more likely to use due to design
preferences [28], there is the potential for costs savings
to the NMCP if these populations were no longer recipi-
ents of free nets. These cost savings, along with increased
domestic resource mobilization could then be used
for malaria control in poorer areas with the potential
for greater health impact of the NMCP as a whole. It is
important to note that although there is a greater move
towards tailoring malaria control interventions according
to stratification of risk [5], specific policy recommenda-
tions and guidelines around strategic use of retail chan-
nels for achieving LLIN coverage in certain areas (such as
wealthy urban neighbourhoods) are not yet in place; the
political and operational considerations are complex and
likely to take years to resolve.

In this catalysed expenditure analysis, no assumptions
were made about cost savings to the public sector from
retail LLIN sales or workplace distributions, likewise the
consequences further downstream of the initial catalytic
investment are not included in this analysis. For example,
to fully understand the additional benefit of LLINs dis-
tributed through retail channels or workplace partners,
one would need to know the additional number of peo-
ple sleeping under a net as a result of the intervention
and the vulnerability of those individuals to malaria i.e.
were the private sector nets additional to those delivered
through public channels, or substitutes? A comparison
of LLIN ownership and use by source of net before and
after the PSMP intervention would have been required to
answer this question. Given the relatively low volumes of
LLINs directed through the retail outlets and workplace
partners, and the geographically-focused nature of the
intervention, the resources required for such an evalua-
tion could not be justified.

Attribution of health and economic impacts to any one
particular intervention gets harder the further down-
stream the consequences are from the intervention itself.
For example, understanding if there was additional net
ownership and use due to the project activities is chal-
lenging in the context of multiple LLIN distribution
channels; improvements in absenteeism and produc-
tivity could be due to broader workplace public health
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initiatives or general improvements in population health,
particularly in least poor areas targeted by the interven-
tion where standards of living and housing conditions
are rising. For these reasons, the catalysed expenditure
analysis was limited to a 5-year time horizon and to
the consequences more easily attributable to the PSMP
activities. However, by excluding the longer-term conse-
quences, the full long-term impact of the catalytic donor
investment is likely to be underestimated.

Likewise, with the exception of the assumptions made
about private investment into the GMF (which will
operate at the national level), the geographical scope
of consequences included in the catalysed expenditure
analysis are limited to the least poor districts of Ashanti,
Greater Accra and Western regions (the main project
area). Although these areas were selected for the project
due to having the highest concentration of private busi-
nesses and greater proportions of middle-class popula-
tions than the other regions of Ghana [30], there could
still be the potential to scale-up stakeholder engagement
with workplace partners and retail stakeholders more
broadly across Ghana and thus also scale-up the positive
consequences of the catalytic investment. The LLIN dis-
tributors supported by the PSMP project were the only
distributors of WHOPES-approved LLINs in Ghana at
the time and so shared the advantages of PSMP support
without undercutting other distributors to retail outlets
not part of the project.

Although the GMF was not up and running by the end
of the project, there is continued momentum driven by
the changing funding landscape for malaria and Ghana’s
Beyond Aid Agenda. A recent investment case analy-
sis by Shretta et al. estimated that elimination of malaria
in Ghana will cost USD 961 million between 2020 and
2029, approximately USD 133 million annually for the
first 5 years, with a huge economic return at 32 times the
investment; conversely, reducing investment will lead to
resurgence in cases and economic losses [21]. In 2019,
Ghana received around USD 36 million from the Global
Fund and USD 29.5 million from other donors [1], suggest-
ing a shortfall of approximately USD 67.5 million which
will need to be met domestically; in 2019, government
spending on malaria was around USD 10.8 million [1].

The international context is one of diminishing
resources for malaria control [6] and it is possible that
policies and guidance for programme planning may
change in coming years. There is growing high-level
political commitment to increase domestic financing for
malaria as exemplified through the work of ALMA. Les-
sons learned from the PSMP project may be of value to
other countries looking to catalyse non-donor expendi-
ture for malaria control as these discussions evolve
internationally.
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Conclusions

The average annual economic donor cost per net deliv-
ered through retail outlets during the project was high
compared to other distribution channels. Average
annual economic donor cost per net delivered through
workplace programmes were comparable to other LLIN
distribution channels. However, the authors argue that
this metric is not suitable to capture the full value for
money of a complex catalytic intervention such as
PSMP.

As this catalysed expenditure analysis has shown,
donor investments in the above activities have the poten-
tial to catalyse up to five-fold non-donor expenditure for
malaria control for each dollar spent over a 5-year post-
project time horizon. In the best case scenario of this cat-
alysed expenditure analysis, by the fifth year post-project
annual non-donor expenditure (to public sector, private
investors and households) was estimated to be USD 4.82
for every USD 1 invested by the donor. Even with more
conservative assumptions about non-donor spending
(and some small continued donor or public sector invest-
ments to support private sector engagement), non-donor
spending of USD 2.16 for every USD 1 donor investment
by year five post-project was estimated. However, it is
important to note that some level of facilitation between
public and private stakeholders is likely to be needed to
maintain gains that can be made during a 3-year project
period. It would be valuable to conduct a further evalua-
tion of the situation in Ghana to test these assumptions
and provide further evidence of the sustainability of
efforts to catalyse domestic mobilization of resources for
malaria control which is going to be of increasing impor-
tance for Ghana and other countries given the changing
malaria funding landscape.
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