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Abstract

Background: The emergency response phase to HIV epidemic in Nigeria and other countries saw to the
deployment of donors’ resources with little consideration for country ownership (CO) and sustainability. The
progress that has been made in the fight against the pandemic has however precipitated a paradigm shift towards
CO and sustainability. With the decline in donors’ funding, countries must continually evaluate their readiness to
own and sustain their HIV response especially the supply chain system (SCS) and bridge any observed gaps. This
study assessed the current understanding of CO and sustainability of Nigeria’s HIV/AIDS SCS, established progress
that has been made, identified challenges that may be hampering CO and possible recommendations to address
these challenges. It also explored opportunities that the country can leverage on.

Methods: We conducted a cross sectional descriptive study through semi-structured interview of twelve
purposefully selected key informants involved in HIV/AIDS supply chain management. Transcribed qualitative data
were analyzed using a thematic approach.

Results: Among other submissions, respondents acknowledged that CO involves non-government stakeholders.
Key CO and sustainability achievements were: development of national strategic plans and policy documents,
establishment of coordinating structures, allocation of funds for some logistics activities at the state level and
payment of salaries of government staff, institution of pre-service training, use of logistics data for decision making
and the unification of the hitherto parallel HIV/AIDS supply chains. Challenges included: inadequate domestic
funding, bureaucratic bottlenecks and inadequate manpower at the health facility level. Respondents
recommended more political commitment and increased government funding, exploration of alternative sources of
funding, improved accountability, effective healthcare workforce planning and local manufacture of HIV
commodities. Existing structures and programmes that the country can leverage on included: Nigeria Supply Chain
Integration Project, National Health Insurance Scheme and the private sector.

Conclusions: Nigeria has made some progress towards achieving CO and sustainability. The country however
needs to address financial and human resource gaps through innovative resource mobilization and effective
workforce planning. As other countries plan for CO and sustainability, it is important to secure political buy-in and
adopt a working definition for CO and sustainability while resource mobilization and workforce planning should
be prioritized.

Keywords: Country ownership, Sustainability, Supply chain system, Human resource, Health financing, Coordinating
structures, Nigeria supply chain integration project
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Background
According to World Health Organization (WHO), ap-
proximately 35 million deaths have been recorded globally
since the beginning of Human Immunodeficiency Virus/
Acquired immune Deficiency Syndrome (HIV/AIDS) pan-
demic [1]. Seventy percent of the 37 million people that
were globally infected as of 2015 were from Sub-Saharan
Africa [1] with Nigeria ranking as the country with the
second highest number of infected people and the highest
number of infected children [2–5]. These alarming statis-
tics make HIV/AIDS a disease of public health import-
ance. In order to curb the scourge of this epidemic, a lot
of research and investment had gone into fighting the
pandemic [6]. These efforts have yielded positive results as
the number of AIDS-related deaths and new infections
has consistently reduced over the last decade [7]. HIV
positive individuals are now living longer and the infection
is now a chronic condition that requires long term man-
agement [8]. To exemplify the progress that has been
made in Nigeria, the prevalence of HIV dropped from a
peak of 5.8% in 2001 to 2.9% in 2014 [9–11]. The numbers
of new HIV infections and AIDS-related deaths have also
decreased by 21% and 6% respectively since 2010 although
treatment gap still stands at 70% [12].
HIV response especially in low- and middle- income

countries has been largely donor driven (proportion of
donor contribution has been estimated to be as high as
97%) [1, 6] with the United States Government through
President’s Emergency Fund for AIDS Relief (PEPFAR),
the Global Fund and the World Bank standing as the
major donors [13, 14]. As of 2012, domestic funding in
Nigeria stood at 23% with PEPFAR and the Global Fund
accounting for 43% and 33% of the total HIV spending re-
spectively [15]. During the emergency response phase to
this pandemic, resources were deployed with little consid-
eration for Country ownership (CO) and sustainability
largely due to the need for a swift response to address the
ravaging epidemic in a manner similar to that of natural
disaster response [16, 17]. However, with the progress that
has been made so far in the fight against the pandemic,
there is a paradigm shift towards CO and sustainability as
stressed in 2005 Paris Declaration, the Accra Agenda for
Action released in 2008 and the Busan Partnership for Ef-
fective Development Cooperation (2011) largely due to
decline in donor funding [16, 18, 19]. With CO, countries
are expected to have a national plan that prioritizes cost
effective interventions; have institutions (both public and
private) that are manned by individuals with requisite
skills and competencies to drive interventions; lead the
process of accountability to the international community
and ultimately fund their HIV response [20]. Central to
the attainment of CO and sustainability as well as health
developmental goals is a strong health system that is based
on the six building blocks: leadership/governance,

healthcare financing, health workforce, medical products,
technologies, information and research and service deliv-
ery proposed in the WHO's health systems frame-
work [21]. These building blocks must be strengthened to
achieve the best health outcomes [21]. In spite of the sup-
port from international donors, the health systems in most
developing countries are still adjudged to be weak [22].
The decline and withdrawal of donor funding for certain

services (donors no longer support certain laboratory inves-
tigations such as chemistry and some hematology tests in
Nigeria) makes it imperative now more than ever before for
countries to own and fund their HIV response including
supply chain management (SCM) of HIV/AIDS products in
order to prevent loss of the health gains that have accrued
over the years [6, 13, 23, 24]. Experience from South Africa,
Botswana, Namibia and Eastern Caribbean countries that
had transitioned out of PEPFAR support suggests that tran-
sition must be well managed if gains will not be reversed.
In South Africa, transition is reported to have resulted in
loss of 50,000–200,000 patients from care while some high
impact prevention activities were left unfunded [19].
Romania also witnessed an increase in HIV prevalence
among people who inject drugs from a baseline of < 2% in
2006 to 53% in 2013 with Global Fund transition [25]. Simi-
lar trend was observed in Serbia and Belarus [25].
With the pivotal role of an effective HIV/AIDS supply

chain system (SCS) in service delivery and given that over
50% of healthcare expenditure goes into medicines pro-
curement and supply management, ensuring that a robust
and sustainable supply chain system is in place is essential
for uninterrupted service delivery [26–28]. (See Add-
itional file 1 for an overview of Nigeria’s HIV/AIDS SCS
and Additional file 2 for overview of Nigeria’s healthcare
system). Nigeria and most countries in sub Saharan Africa
were not able to achieve most of the Millennium Develop-
ment Goal targets and health products supply chains have
been identified as the weakest link [28–30]. As Nigeria im-
plements the WHO-recommended test and treat policy,
there will be more pressure on the SCS hence the need to
put appropriate system strengthening structures in place
[31, 32].
Countries (including Nigeria) have made some pro-

gress with respect to CO despite challenges. It is there-
fore important to explore the current understanding of
CO and sustainability, document the most updated pro-
gress that has been made in Nigeria, identify challenges
that may be hampering CO as well as potential recom-
mendations and opportunities that the country can le-
verage on. This study examined these issues as it relates
to HIV/AIDS Supply Chain System.

Methods
Twelve purposefully selected key informants (KIs) involved
in supply chain management (SCM) of HIV/AIDS products
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were interviewed using an interview guide that comprised
of 7 broad questions (see Additional file 3). The develop-
ment of the interview guide was largely informed by the
United States Interagency Paper on Country Ownership
[20] as well as the study objectives. The key informants
were selected because of their involvement in HIV/AIDS
SCM either at the policy or service delivery level leveraging
on the lead researcher’s experience within the HIV/AIDS
SCM space. Six Directors of Pharmaceutical Services (one
from each geopolitical zone of the country in order to allow
for some degree of country representativeness) were chosen
because they oversee all HIV/AIDS SCM activities within
the states. The interview guide was piloted with two stake-
holders prior to use in the actual study. Questions were
modified accordingly based on findings from the pilot. Six
of the interviews were conducted face to face while the rest
were conducted via a cell phone. The tight schedule of six
key informants made it difficult to schedule face to face
interview and this necessitated conducting these interviews
through this medium. The qualitative data were tran-
scribed, coded and analyzed using a thematic approach.
Themes were grouped using WHO health systems frame-
work and the results were discussed along the study objec-
tives. Both published and grey literatures were also
reviewed to validate findings in addition to triangulating in-
formation provided by the key informants [10, 13, 22, 24,
33–41]. It is noteworthy that there is a quantitative compo-
nent to this study which will be published in a separate
paper.

Results
Age of key informants ranged between 35 and 59 years with
most (83.4%) of the respondents between 45 and 64 years.
Most of the respondents (91.7%) were male. Respondents’
years of experience in HIV/AIDS SCM were between 2 and
11 years. Half of the respondents had between 6 to 10 years
of SCM experience while the same proportion had Bache-
lor’s Degree as their highest level of qualification. Most
(75.0%) of them work in the public sector. The interviews
lasted for between 14 to 70 min with an average of 34 min
per interview. All interviews were completed in August
2016. Respondents include: Director of Pharmaceutical Ser-
vices (six), Logistics leads at the Federal Ministry of Health
and national Agency for the Control of AIDS (two), Staff of
international donor agency (one), implementing partner
(one), logistics firm (one) as well as health care worker
(one). Further details are available in Table 1. The themes
identified were grouped under 6 broad headings using
WHO health systems framework (see Table 2 for summary
of findings and Additional file 4 for list of selected quotes).

Leadership and governance
Leadership and governance is critical to providing overall
strategic guidance and policy regulation for the health

system. Due consideration must be given to system design
and accountability while providing leadership and govern-
ance oversight [20].

Government leadership, government commitment, political
will
Respondents mentioned that CO involves government
providing strategic direction, showing more commit-
ment and taking up more responsibilities in the manage-
ment of HIV response (Respondent (R)-1; R-3; R-4; R-5;
R-7; R-8; R-11; R-12). CO is equally all-inclusive and in-
volves several stakeholders including the private sector,
communities and people living with HIV/AIDS (R-2;
R-12). CO does not necessarily mean government should
be responsible for direct implementation (R-2; R-12).
The need for an adaptable system that flexibly imbibes
latest innovations was acknowledged (R-9; R-12).
Nigeria has demonstrated political commitment by

making health facilities available for service delivery and
paying staff salaries (R-8). In addition, government has
taken over programmme implementation in Abia and
Taraba States (R-2).
Lack of political will and poor leadership were

highlighted as major hindrances to CO in Nigeria (R-2;
R-4; R-9; R-10; R-12) while advocacy to top government
officials can help engender CO (R-1; R-2).
(See Quotes 1.1.1–1.1.7).

Continuity
From responses provided, sustainability will entail con-
tinuity of Nigeria’s HIV programme after termination of
donors’ support (R-1; R-2; R-4; R-7; R-8; R-12) (See
Quote 1.2.1). One of the respondents remarked that the
only way the HIV programme can be sustained in the
country is for patients to start paying subsidized fee for
their care and treatment (R-3) (See Quote 1.2.2).

Strategic plan and policies
Strategic plans and policy frameworks are crucial for the
attainment of CO and that the country has a National
Strategic Health Development Plan (2010–2015) even
though it appears that the plan for 2016–2020 is not yet
officially available (R-1; R-2; R-4; R-6; R-7; R-8; R-9;
R-12) (See Quotes 1.3.1.0–1.3.1.1). Other policies and
act that are in place are: The National Supply Chain Pol-
icy for Pharmaceuticals and Other Healthcare Products
and the National Procurement Act (R-12). Respondent
however decried poor implementation of policies and
enforcement of the act (R-11; R-12) (See Quote 1.3.2).

Coordination and coordinating structures
Key informants remarked that Nigeria has made signifi-
cant progress with respect to coordination (R-1; R-10;
R-11; R-12). The overarching HIV programme
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Table 1 Demographic Characteristics of Key Informants

Variable Categorization n (%)

Age 35–44 years 2 (16.6%)

45–54 years 5 (41.7%)

55–64 years 5 (41.7%)

Total 12 (100.0%)

Gender Male 11 (91.7%)

Female 1 (8.3%)

Total 12 (100.0%)

Years of Experience in SCM 1–5 years 3 (25.0%)

6–10 years 6 (50.0%)

11–15 years 3 (25.0%)

Total 12 (100.0%)

Sector of Engagement Public 9 (75.0%)

Private 3 (25.0%)

Total 12 (100.0%)

Job Title Director of Pharmaceutical Services 6 (50.0%)

Associate Director 1 (8.3%)

Head HIV/AIDS Logistics Unit 1 (8.3%)

Head, Supply Chain Management unit 1 (8.3%)

Commodities Logistics Manager 1 (8.3%)

Senior Specialist 1 (8.3%)

Head of Department, Pharmacy Unit 1 (8.3%)

Total 12 (100.0%)

Educational Qualification Bachelor Degree 6 (50.0%)

Fellowship 1 (8.3%)

Masters 5 (41.7%)

Total 12 (100.0%)

Residence, Working Abia 1 (8.3%)

Abuja 6 (50.0%)

Delta 1 (8.3%)

Nasarawa 1 (8.3%)

Oyo 1 (8.3%)

Sokoto 1 (8.3%)

Yobe 1 (8.3%)

Total 12 (100.0%)

Interview Duration (in minutes) 11–20 1 (8.3%)

21–30 4 (33.3%)

31–40 4 (33.3%)

41–50 2 (16.7%)

51–60 0 (0.0%)

61–70 1 (8.3%)

Total 12 (100.0%)

Average 34
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coordination structures include: National Agency for the
Control of AIDS (NACA) and National AIDS and STI
Control Program (NASCP) at the national level as well as
State Agencies for the Control of AIDS (SACAs) and
Local Government Agencies for the Control of AIDS
(LACAs) at state and LGA levels respectively (R-1; R-2;
R-3; R-4; R-7; R-8). HIV/AIDS SCM-specific coordination
structures mentioned include: National Product Supply
Chain Management Programme (NPSCMP) at the na-
tional level, Procurement and Supply Management Tech-
nical Working Groups (PSM TWGs) at the national,
regional and state levels and Logistics Management Co-
ordinating Unit at the state level (R-1; R-2; R-4; R-5; R-11;
R-12). These HIV/AIDS SCM coordination structures are
not just limited to HIV/AIDS but extend to other disease
programme areas. One of the respondents noted that
there may be need (and it appears plans are underway) to
establish LMCUs at local government level since the pri-
mary health centres are under the direct supervision of
local government authorities (R-5). Paucity of funds may
be affecting the optimal functioning of LMCUs in some
states (R-6).
(See Quotes 1.4.1–1.4.5).

Donor support
Respondents acknowledged that Nigeria’s HIV response
has been largely donor driven and that the support had
contributed significantly to capacity building for the lo-
cals as well as in-country infrastructural upgrades (R-2;
R-4; R-6; R-7: R-10; R-11). They think that donor sup-
port should continue for a while as Nigeria may not have
the requisite funding required to take full ownership
(R-2; R-5; R-7). Some of the respondents noted that the
country should maximize the presence of donors by
using “saved” resources to strengthen other aspects of
the healthcare system that the donors are not currently
supporting. They equally called for the integration of
best practices from donor–funded programmes into the
general healthcare system (R-4; R-11; R-12). Finally, a re-
spondent noted that the attention of donors may shift to
other interventions or countries hence the need for
stronger government commitment (R-7).
(See Quotes 1.5.1–1.5.4)

Transparency and accountability
Two national-level respondents noted that Nigeria has a
near-perfect Public Procurement Act (PPA) that may
only need minor amendments (R-11; R-12). Implementa-
tion of the Act was however identified as the major chal-
lenge; transparency and accountability in government
was adjudged to be poor as procurement processes are
sometimes not followed (R-3; R-6; R-9; R-10; R-12).
Comments from some of the respondents suggested that
there may be some corrupt elements perpetrating shady

deals in the government (R-5; R-8; R-11). Specific refer-
ence was made to the alleged embezzlement of donor
funds by Nigeria’s Department of Planning Research and
Statistics (DPRS) (sub-recipient to NACA) and NACA’s
admittance that the organization does not have the
requisite structures for financial oversight (R-3; R-4).
Respondents suggested that systems (possibly elec-

tronic) must be put in place to ensure accountability and
it appears that the current administration in the country
is pro-accountability and transparency (R-6; R-9; R-12).
Response from one of the KIs suggested that govern-
ment must demonstrate willingness to be accountable in
order to encourage private sector investment in public
health programmes.
(See Quotes 1.6.1–1.6.5)

Public-private partnership
Respondents admitted that government can leverage pri-
vate sector competencies in addressing certain chal-
lenges (R-1; R-3; R-4; R-5). As mentioned earlier, the
private sector as well as wealthy individuals was cited as
a potential source of financing for Nigeria’s HIV re-
sponse (R-2; R-4; R-8; R-10; R-12) even though one of
the respondents was of the opinion that with proper
management and accountability systems, resources avail-
able within government should be sufficient to fund HIV
program (R-3). The private sector can specifically be lev-
eraged for capacity building and commodity distribution
(R-8; R-12). One respondent remarked that government
should “move away” from running the supply chain and
another noted that donors may be more comfortable
working through the private sector as they are more
transparent and accountable (R-10; R-12).
(See Quotes 1.7.1–1.7.6.1).

Prevention
According to one of the respondents, government
should prioritize prevention activities as this will help
eliminate new infections (R-6) (See Quote 1.8.1).

Healthcare financing
Healthcare financing ensures that there is adequate fund
which should be equitably distributed for healthcare de-
livery. The vulnerable and the poor in the society must
be protected from non-utilization of health services and
impoverishment that may arise from having to pay for
services [20].

Domestic funding
Respondents noted the country can be said to own its
HIV response when it funds a large percentage of its re-
sponse and locally manufactures HIV commodities (R-6;
R-7; R-8; R-10). Some of the respondents remarked that
Nigeria demonstrated willingness to increase local
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funding for HIV response through Presidents Compre-
hensive Response Plan (PCRP) which was predominantly
funded through Subsidy Re-investment and Empower-
ment Programme (SURE-P). SURE-P funds are however
not available any more but it appears government has
plans to increase funds for the country’s HIV response
through budgetary allocations (R-4; R-9; R-11; R-12).
One of the respondents noted that PCRP has an element
of fund mobilization from the private sector though it
was not clear if this plan was implemented (R-11). Apart
from national funding, respondents mentioned that
some states now have budget line for logistics activities
especially for the support of LMCU activities (R-6; R-7;
R-8; R-11). In addition, one of the stakeholders at the
national level mentioned that government has visibility
into funding commitment by donors and government
only bridges identified gaps (R-9).
According to respondents, inadequate domestic fund-

ing appears to be the biggest challenge hampering CO
and that with adequate fund allocation, most of the
other challenges can be effectively tackled (R-1; R-2; R-3;
R-5; R-6; R-7; R-11; R-12). With the poor economic situ-
ation of the country, respondents stated that the chal-
lenge of inadequate funding may not be resolved
anytime soon (R-2; R-5; R-7; R-10). One of the respon-
dents suggested that donors have started withdrawing
funding for certain activities such as HIV outreach test-
ing (R-3). While some respondents mentioned that
out-of-pocket payment by HIV patients may not be a vi-
able option for funding Nigeria’s HIV response due to the
poor economic status of HIV positive clients (R-2; R-4;
R-5), some of them mentioned that the country could
consider introduction of subsidized fees for HIV services
as a means of engendering sustainability and improving
adherence (R-3; R-6). Some respondents noted that inad-
equate resources may hinder implementation of test and
treat policy (R-3; R-6). (See Quotes 2.1.1–2.1.10).

Bureaucratic bottlenecks
Bureaucratic bottlenecks came up as a challenge hamper-
ing CO. Respondents mentioned that funds budgeted by
government are sometimes not released and when re-
leased it is either not timely or not in full; and in some
cases, both (R-2; R-3; R-9; R-12). (See Quotes 2.2.1–2.2.2).

Alternative funding sources
A number of alternative funding sources were proffered.
These include: private companies-though it was noted by
some respondents that they should not be compelled by
law to fund HIV response (as the poor economic situation
is also negatively affecting their operations) but rather
should be incentivized to do so through tax rebates (R-3;
R-5; R-6; R-12), use of certain percentage of accrued profit
from drug revolving fund (which one of the states of the

federation is already implementing) (R-7) and expansion
of NHIS coverage to the informal sector of the economy
(R-3, R-7; R-9). High level advocacy to the relevant state
stakeholders was also suggested as a means of catalyzing
sub-national funding allocation (R-1).
In addition, response from one of the respondents sug-

gests that government funding should extend beyond
procurement but must also cover other supply chain ex-
penses such as port clearance, distribution etc. (R-4). Fi-
nally, one of the respondents suggested that significant
co-funding by government can eliminate “dictatorial ten-
dency” of donors (R-11).
See Quotes (2.3.1–2.3.6).

Health workforce
The health workforce refers to all the people responsible
for healthcare service delivery. These individuals must
be adequate, competent and well-motivated, equitably
distributed and alive to their responsibilities [20].

Human resource for health (HRH), training and mentoring,
capabilities and Behavioural disposition
Respondents remarked that virtually all the supply chain
workforce at the lower levels are employed by the Niger-
ian Government (R-2; R-12) and that donor intervention
has contributed significantly to capacity building across
all levels (R-1; R-2; R-3; R-4; R-5; R-7; R-8; R-9; R-11;
R-12). Some of the respondents confirmed the
institutionalization of pre-service training in the schools
of Pharmacy, Laboratory Sciences and Health Technol-
ogy as a means of addressing supply chain competencies
gap (R1; R-9).
While it appears that there is adequate capacity at the

national level especially within the private sector (R-6;
R-10; R12), there is dearth of manpower at the
sub-national level especially at the health facilities; this
situation is further compounded by Nigeria’s current
poor economic situation which may not allow for
personnel recruitment in the immediate future (R-1; R-2;
R-3; R-4; R-5; R-7; R-12). Attrition/transfer of trained
staff (R-1; R-2; R-5; R-7) was mentioned as a key human
resource challenge. Remuneration differential was men-
tioned as one of the contributory factors to attrition with
resultant inequitable distribution of healthcare profes-
sionals in some instances (R-7). Two respondents noted
that there are still capacity gaps at the national and state
levels especially for programme management and quan-
tification of HIV/AIDS products(R-2; R-4). Another
challenge mentioned by respondents is the poor work at-
titude and placement of personal gains above public
good at the national level (R-2; R-8; R-11; R-12).
Recommendations suggested to address the human re-

source challenges include: advocacy to relevant author-
ities to reduce transfer of trained staff to sites where
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there skills may not be needed (R-1), recruitment, train-
ing and motivation of workers through regular payment
of salaries and absorption of ad hoc staff under appro-
priate terms of service (R-2; R-3; R-5; R-7; R-11), priori-
tizing certain professionals for some SCM roles such as
use of pharmacists as the preferred professional for
pharmaceutical product selection (R-3), professional rec-
ognition of logisticians and better remuneration package
for those performing SCM functions (R-3; R-4), task
shifting (R-6), proper planning and regular training and
mentorship for government officials as some changes
are dependent on them (R-9; 12), institutionalizing and
enforcing clear performance benchmarks to address atti-
tudinal challenges (R-12), attracting best brains from the
private sector to improve public sector performance
(R-12) and institutionalizing health SCM as a profes-
sional postgraduate programme (R-3).
(See Quotes 3.1 .1–3.1.17).

Medical products, technologies
This building block addresses the need to have a system
that ensures equitable access to essential medicines, vac-
cines and technologies that have been scientifically
proven to be cost-effective, safe and of good quality [20].

Local manufacturing
Local production of ARVs was mentioned as a potential
metric for CO (R-6) (See Quote 4.1.1); this could foster
price reduction and ensure continuous product availabil-
ity (R-3; R-7; R-8) (See Quotes 4.1.2.0 and 4.1.2.1).

Unification and integration
Response from one of the KIs confirmed that Nigeria
has a Unified HIV/AIDS Supply Chain System (R-8)
which leveraged on existing in-country structures. KIs
also noted that Nigeria is in the process of integrating
supply chain systems across multiple programme areas
through a project called Nigeria Supply Chain Integra-
tion Project (NSCIP) and that this project can benefit
from the lessons learned from the HIV/AIDS Supply
Chain Unification Project (R-1; R-2; R-8; R-10; R-12).
One of the respondents noted that the LMCU will play
significant role in this project especially as it relates to
management and use of data (R-1). Two of the respon-
dents think NSCIP will reduce the reporting burden on
the healthcare workers through integration of reporting
tools (R-1; R-2).
(See Quotes 1.4.3 and 4.2.1–4.2.4).

Information and research
Information and research helps in ascertaining the over-
all health status of individuals and how good the system
is. In a well-functioning system, information is expected

to be timely and should be used in improving service de-
livery [20].

Data availability, data quality and data for action
LMCU was adjudged to have increased the use of data
for decision making and visibility into happenings in
other program areas (R-7), Respondents mentioned that
logistics data is available and now of improved quality
even though there may be need to put appropriate infra-
structures in place for data management (R-1; R-2; R-4).
Instances where data were used for advocacy and deci-
sion making (conduct of inter-facility redistribution)
were cited (R-2; R-5; R-6; R-7; R-12). The LMCU was
particularly mentioned as the unit responsible for data
management and some respondents mentioned that the
unit is developing quarterly stock status reports. The ac-
tivity of the unit is also said to be improving the data
quality for other program areas (R-2). Two respondents
noted that the quality of data in other programme areas
needs improvement (R-3; R-8).
Electronic data collection was suggested as a means of

improving data quality (R-3; R-11).
(See Quotes 5.1.1–5.1.6).

Service delivery
Service delivery can be adjudged to be good when it de-
livers health services (that are effective, safe, of good
quality) in a timely fashion to individuals in need at the
lowest cost possible [20].

Physical infrastructure
One of the major contributions of Nigerian government
towards CO is making health facilities available for ser-
vice delivery (see Quote 1.1.4). Nigeria has warehouses
that can be used for commodity storage while donors
have invested significantly in making appropriate storage
facilities available. There was specific reference to
Warehouse-in-a-Box (WiB) being set up in Abuja and
Lagos States (R-2; R-4; R-5; R-6; R-8). One of the re-
spondent mentioned that the country is embracing
public-private Partnership in the management of WiB
(R-9). There is also evidence of infrastructural donations
of computers, chairs and tables to the LMCU (R-2). Re-
spondents however decried the lack of vehicles for sup-
portive supervision and the poor road network to some
areas in the country (R-1; R-2; R-6).
(See Quotes 6.1.1–6.1.4).

Access
Response from a respondent suggests that new health fa-
cilities are being activated to improve access; more is
however required to improve coverage (R-5; R- 6). One
of the respondents noted that stigma has reduced and
treatment acceptance has improved (R-8) while private
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HFs are being used to improve access (R-2; R-8) (See
Quotes 6.2.1–6.2.4).

Integration
One key informant remarked that integration of HIV
services into general outpatient care can help in redu-
cing stigmatization (R-3). (see Quote 4.2.4).

Discussions
Understanding
Overall, respondents had a good understanding of CO
and sustainability. KIs underscored the critical role of gov-
ernment leadership in engendering CO as well as the need
for an all-inclusive stakeholders’ participation as indicated
in the UNAIDS document. This finding is consistent with
the report that strong political will was pivotal to the pro-
gress made by Botswana in fighting HIV/AIDS pandemic
[15]. Some functions may also be contracted to the private
sector [42]. The possibility of government directly funding
non-governmental organizations (NGOs) as done in
Guyana and Lesotho should also be explored [6]. Capabil-
ity of local NGOs is being strengthened in this regard as
PEPFAR has transitioned all Track 1 grants to local NGOs
[20, 43].
KIs rightly noted that for the program to be sustain-

able, it must continue after the termination of donors’
support although some program modifications may be
necessary [44, 45].

Achievements
Strategic plans and policy frameworks are crucial for the
attainment of CO and the country has made some pro-
gress in this regard as highlighted in the results section. It
is however worrisome that the National Strategic Health
Development Plan (2016–2020) which is expected to pro-
vide overarching policy guidance for the health sector is
yet to be published; this may create some gap in concrete
program direction [46]. The HIV-specific strategic plan
(National HIV/AIDS Strategic Framework 2017–2021)
has however been developed [11].
Key informants mentioned that Nigeria has made sub-

stantial progress with respect to coordination of the
HIV/AIDS SCM program [33]. Findings from the inter-
views conducted by Chima and Homedes (2015) how-
ever suggested that Nigeria has not done a good job
with the coordination of donor-funded programs [22];
while the researchers looked at the impact of global
health initiatives (GHIs) on the overall HIV program,
this study is only focused on SCM. They also reported
that there may be some overlap in the coordination roles
of NACA and NASCP, none of the respondents in this
study however mentioned this [22].
The fact that LMCUs have representation from diverse

public health programmes and have increased data

availability and use (partly through the generation of quar-
terly stock status reports) is commendable. These findings
are consistent with what Attah et al. (2015) reported in
their abstract [34]. Instrumental to the successes recorded
by the LMCUs is the support (both technical and infra-
structural) provided by partners [34]. Inauguration of
LMCUs across all the local government areas in the coun-
try was completed in November 2017 although operatio-
nalization is still at the preliminary stage. The country
therefore needs to strengthen these units since primary
health centres are under their direct supervision.
With improved availability of HIV/AIDS logistics data

in the country, data is now being put into diverse uses
such as: advocacy, identification of funding gap and cor-
rection of stock imbalance. This is a notable achieve-
ment as this will ensure that the right decisions which
would have otherwise being impossible without quality
data are made. Also noteworthy is that the LMCU struc-
ture has made it possible for the HIV programme to
stimulate improvement in the quality of data for other
programme areas.
Unification of Nigeria’s HIV/AIDS supply chain sys-

tems is a major achievement for the country and it was
specifically acknowledged that existing government
structures were leveraged for warehousing. Unification
has also reduced stock outs – Aguora et al. (2014) re-
ported a decline in stock outs from 25% to < 6% in the
course of project implementation [22, 47]. As opposed
to the report by Chima and Homedes (2015) that the
system is not sustainable, Itiola et al. (2014) noted that
the use of government warehouses and the now unitary
nature of the supply chain will make it easier for govern-
ment to operate the SCS if donor support is withdrawn
[37]. While the claim that the supply chain is mainly run
by a consortium of foreign organizations is correct, al-
most all the in-country staff are Nigerians which thus
provides a pool of in-country supply chain experts. The
Unification Project has also expanded in-country third
party logistics companies market which thus places the
private organizations in a good position to support logis-
tics activities [35]. The success of Nigeria’s HIV/AIDS
Supply Chain Unification Project is said to be influen-
cing the approach being adopted for the ongoing Nigeria
Supply Chain Integration Project.
As reported in diverse publications [10, 24, 36], Niger-

ian government set up PCRP in a bid to increase domes-
tic financing even though the fund is no longer in
operation there is evidence that the government is will-
ing to increase domestic allocation. Domestic financing
for HIV programme has grown over the years (from 7%
in 2008 to 23% in 2012) but still falls below the agreed
50% benchmark in the partnership framework agree-
ment PFA [15, 37]; budgetary allocation to the health
sector is also below the minimum of 15% contained in
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the Abuja Declaration [38]. Sub-national funding of
HIV/AIDS SCM (especially for LMCU activities) is how-
ever commendable as this will go a long way in aug-
menting federal allocation [39].
Government-paid staff in public health facilities (HFs)

are mainly responsible for service delivery while new HFs
are typically activated to improve access. Some individuals
however prefer to access services from the private HFs.
Government of Nigeria has also taken over provision of
HIV treatment, care and support services in Taraba and
Abia States (both states have ~ 35,000 patients on treat-
ment) with primary funding from PCRP [24]. With the
termination of PCRP fund, it appears the government
plans to continue funding these states through direct
budgetary allocation. This is a sign that Nigeria may be on
her way towards CO as the country is taking up more re-
sponsibility for her HIV response.
Donor–funded programmes has built the capacity of

Nigerians on SCM through in-service and pre-service
trainings. The pre-service training which is adjudged to
be more cost-effective and sustainable is expected to
equip undergraduates with SCM management skills that
will enable them perform SCM duties as soon as they
graduate [40].

Challenges
The biggest challenge mentioned by respondents is inad-
equate domestic financing which in turn has negatively
affected implementation of other activities such as em-
ployment of adequate skilled staff and funding of LMCU
activities. Inadequate financing is said to be com-
pounded by the country’s poor economic condition due
to dwindling oil prices as of the time interviews were
completed (negative economic growth of −1.5% in 2016)
[48]. Botswana was however able to fund substantial part
of her HIV response despite dwindling resources from
diamond export [15]. Nigeria’s precarious situation is
largely due to the mono nature of her economy hence
the government must put measures in place to diversify
the economy. Recent data shows that Nigeria’s economic
outlook has improved even though the growth rate of
0.8% in 2017 still falls below the average growth of 5.7%
between 2006 and 2016 [48, 49]. Bureaucracy is one of
the factors impeding CO as funds allocated are either
not or partially released. There were also concerns
around non-timeliness of releases.
Findings from this study revealed that the political

class may not be showing enough commitment towards
donor funded programme. Also noted is the lack of ac-
countability and transparency within government and
poor adherence to relevant procurement processes
which sometimes result in the embezzlement of donor
funding as seen in the case of Nigeria’s DPRS [41]. It is
therefore important for transparent and strong financial

management processes to be put in place and enforced
in order for the government to regain the confidence of
donors and the private sector.
Human resource challenge still persists, while there

may be adequate capacity in the private sector, available
human resource in the public sector is inadequate and
do not have requisite SCM skills and competencies.
Attrition of trained staff was also highlighted as a
challenge-sometimes due to the quest for better pay
packages either within the public sector or in private or-
ganizations. This is said to have also resulted in maldis-
tribution of healthcare workers with the rural areas
largely ill-staffed [22, 50]. In general, Africa is plagued
with inadequate human resource for health and the de-
veloped countries have contributed to this shortage as
Africa’s best brains migrate to these countries in search
of greener pastures [51–53]. The number of pharmacists
per 10,000 population in sub-Saharan Africa countries
is less than one (Ethiopia has about 2.2 pharmacists
per 100,000 population) while high income countries
have the highest pharmacist to population ratio [29,
54]. This dearth of pharmacists in developing coun-
tries is said to have contributed to the poor access to
medicines [29, 54].
Another challenge mentioned is poor attitude of govern-

ment workforce and nepotism as personal gains are some-
times placed ahead of public good which ultimately
impacts negatively on programme implementation. Lastly,
a challenge which the country should prepare for is with-
drawal of donor funding as funding for certain activities
have been withdrawn [38] hence the country should be
well prepared as it was reported that cessation of World
Bank loan to Guyana led to termination of HIV funding
for prevention services and to NGOs, South Africa lost
50,000 to 200,000 patients from care while there was rise
in HIV prevalence among people who inject drugs in
Romania Serbia and Belarus [6, 19, 25].

Recommendations
The recommendations proffered in this study were
mainly to address the human resource and inadequate
domestic funding challenges.
Recommendations targeted at addressing human re-

source challenge include: advocacy to relevant stake-
holders to reduce transfer of trained staff, motivation of
workers through prompt payment of salaries and ab-
sorption of ad hoc staff under appropriate terms of ser-
vice. Task shifting was also suggested as this has been a
proven and effective method of addressing human re-
source challenges. Respondents also suggested that gov-
ernment should attract the best brains from the private
sector which may be similar to what was done in
Namibia where staff of Global Fund and PEPFAR were
moved in a phased manner to government’s payroll [55].
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To address attitudinal issues, respondents suggested that
clear performance benchmarks should be set and
enforced. The private sector can also be used for project
implementation and management just as it is currently
being planned for the management of Warehouse-in- a-
Box (WiB).
Respondents also advocated for prioritization of some

professionals for certain SCM tasks and special pay for
those involved in SCM activities given the critical and
tasking nature of their role. There was also a call for
professionalization of SCM of heath commodities. As re-
ported by O’Neil (2008), while millions of dollars are be-
ing invested in drug procurement, very little investment
is going into making sustainable workforce available for
service delivery [51]. Donors therefore need to seriously
consider investing substantially in human resource for
health although it may take some time for these invest-
ments to start yielding dividends [51].
In order to increase domestic funding for HIV/AIDS

SCM, respondents suggested sourcing funds from the
private sector through the use of incentivizes rather than
legislation and expansion of NHIS coverage. Health in-
surance coverage in Nigeria stands at a paltry 5% with
majority of the individuals covered being those
employed in the formal sector [56]; out-of-pocket ex-
penditure as a percentage of private healthcare expend-
iture is close to 96% in 2012. These statistics buttress
the need to expand NHIS coverage especially for the in-
formal sector. DRF is also a potential of HIV/AIDS SCM
funding. This is currently ongoing in Jigawa and Kaduna
States [15, 39] and other states can also explore this.
High level advocacy is also suggested as an approach for
catalyzing sub national funding. Evidence shows that
some African countries like Botswana, Gabon, Namibia
and South Africa that were previously donor-dependent
now fund significant proportion of their HIV response
[57, 58]. This suggests that with the right political will,
Nigeria can achieve a similar status.
Respondents identified the need for infrastructural up-

grade as this is critical in accessing some health facilities
for supportive supervision which in turn will also affect
service/product delivery.
The need to put favorable policies in place to enhance

local production was particularly stressed. Most of the
HIV commodities used in Nigeria are imported and this
also extends to other health commodities. Strengthening
local production will not only engender self-sufficiency
but also create employment opportunities for Nigerians
and ultimately boost the economy [15, 59].
Nigeria needs to maximize donors’ support by investing

cost savings accruing from donor’s investment in other
parts of the healthcare system. Government should also
delibrately integrate best practices from donor-funded
programs into the general healthcare system.

As acknowledged by KIs, donors exit should not be
abrupt. Donors should work with host governments to
develop and see to the implementation of a realistic exit
plan that takes into account the prevailing socioeco-
nomic conditions as recommended by UNAIDS [16].
The consideration should go beyond using gross na-
tional income per capita as the recent extension of Gavi
graduation timeline for Nigeria from 2021 to 2028 sug-
gests that this metric may be too simplistic [60].

Existing opportunities
A number of opportunities some of which have been
discussed under achievements were reported in this
study. Notable among these are the Nigeria Supply
Chain Integration Project, the NHIS, the private sector
and academic institutions. Key informants felt integra-
tion and in particular data collection tools integration
will reduce cost and reporting burden on healthcare
workers. Lastly it appears that the potential of the aca-
demic research institutes in generating useful research
findings that can help improve the SCS remains largely
untapped. While there is evidence that academic institu-
tions are now convening supply chain courses and con-
ferences, more needs to be done in the area of
generating transformative research findings.
Our study has a number of implications for other

donor-supported countries; firstly, securing political
buy-in is critical for attainment of CO and sustainability,
secondly, countries must have a working definition for
CO and sustainability as this will largely influence the
approach for sustainability planning especially in the
light of private sector involvement. Thirdly, CO and sus-
tainability planning can start with the development of
strategic plans and policies, however inadequate funding
remains the biggest challenge that needs to be sur-
mounted, hence, countries must be innovative in re-
source mobilization and should explore beyond
budgetary allocations. This effort should be complemen-
ted with reduction in bureaucratic bottlenecks and
strengthening of financial management processes. Lastly,
human resource is a major driver for CO, and countries
must work with donors to establish a workable human
resource plan that will ensure availability of adequate
and skilled HR to drive public health programmes post
donor support.

Limitations
Due to limited time available for this study, saturation
was not pursued-we did not interview increasing num-
ber of respondents until new themes stop emerging.
Also given that stakeholders had busy schedule, it was
difficult to schedule a central meeting, focus group dis-
cussions (FGDs) were therefore not conducted. Manu-
facturers and HIV patients were also not included as
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respondents in this study hence the results presented
did not capture their perception. This study was also
limited to SCM component of HIV/AIDS programme. It
is however anticipated that findings will also apply to
other components of HIV/AIDS programme. Lastly, all
results presented were based on the prevailing situation
at the time the interviews were conducted and there
may have been some changes as of now. Although our
study is largely explorative, to the best our knowledge,
no other publication in Nigeria has presented a
SCM-specific review of CO and sustainability.

Conclusion
Respondents demonstrated good understanding of CO
and sustainability and acknowledged that Nigeria has
made some progress especially in the area of developing
strategic plans, having coordination structures, use of
data for decision making, and unification of the hitherto
parallel HIV/AIDS supply chains in the country. Human
resource and funding challenges will however require ef-
fective healthcare workforce planning and mobilization
of resources from alternative funding sources. Overall
this study underscored the fact that HIV/AIDS SCS can-
not be dissociated from the larger socioeconomic and
political happenings and that for CO and sustainability
to be attained, strong political commitment backed up
with substantial financing are required. As other coun-
tries plan for CO and sustainability, it is important to se-
cure political buy-in and adopt a working definition for
CO and sustainability while resource mobilization and
workforce planning should be prioritized.
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