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Key Findings

n To strengthen the human resources (HR) in the
Rwanda health supply chain (SC) system, the
Human Resources for Supply Chain Management
(HR4SCM) Theory of Change (TOC) model was
used to assess gaps in 4 pathways: staffing,
skills, working condition, and motivation.

n Of the total 60 outcomes described for an
optimized SC workforce, 26 outcomes existed in
the Rwanda system, but 31 outcomes were
deficient, including insufficient budget to fund SC
positions, lack of technical and managerial
competencies, lack of necessary tools and
equipment, and insufficient mechanisms and
skills to communicate supervisor feedback.

n Using the HR4SCM TOC model enabled the
Rwanda Ministry of Health to acknowledge gaps
in the system, enhance understanding among
decision-makers on the complex factors that
affect workforce performance, and select inter-
ventions to address the gaps.

Key Implications

n Practitioners should consider using human
resources TOC models, such as the HR4SCM
TOC, to assess HR management systems for
health SCs and design workforce interventions.

n Governments and technical partners can use the
TOC model to articulate the complexities that
govern HR in health SCs and to identify how
interventions can improve the staffing, skills,
motivation, and working conditions of this
workforce.

ABSTRACT
Background: The health supply chain (SC) system in Rwanda expe-
rienced a number of workforce-related challenges, including insuffi-
cient skilled supply chain management (SCM) professionals with the
necessary competencies. The Human Resources for Supply Chain
Management (HR4SCM) Theory of Change (TOC) provides a meth-
odology to assess human resources (HR) management systems by
explaining the preconditions required to achieve optimized work-
force performance. We applied this model to design interventions
to strengthen the Rwanda health SC workforce.
Methods: We compared conditions in the health SC HR system in
Rwanda with the 60 outcomes described as necessary for optimized
workforce performance in the HR4SCM TOC model. We used a
survey and participatory workshop at the central level, followed
by structured interviews (N¼35) with SC professionals in health
centers, hospitals, and regional warehouses (N¼20) in Southern
Province and Kigali City to identify which outcomes already existed
in the Rwandan HR system and which outcomes required strength-
ening through targeted interventions. We used focus groups (N¼2)
to refine interventions.
Findings: We identified that 31 of the 60 outcomes were not suffi-
ciently in place in the Rwandan health SC HR system. SCM workers
had gaps in the technical and managerial competencies and did not
have access to adequate training and professional development
opportunities for certain required competencies. An SCM career
path did not exist, and education was not available for all required
SCM qualifications. Fourteen of these outcomes were prioritized for
strengthening. We designed 20 workforce interventions with the
Ministry of Health to address these deficiencies and selected indi-
cators to monitor the interventions.
Conclusion: Applying this HR TOC model enabled a systematic
process to identify gaps, develop and prioritize interventions,
and select indicators. Practitioners designing and evaluating SC
workforce interventions should consider applying this methodolo-
gy to design more effective, theory-driven interventions to improve
SC workforce performance.

INTRODUCTION

Strong public health supply chains (SCs) rely on amo-
tivated, supported, and skilled workforce to effectively

operate the SC.1,2 Insufficient numbers of competent staff
can cause breakdowns in SC systems and lead to poor sys-
tem performance.1,3–7 Many governments face a shortage
of SChuman resources (HR), partly due to insufficient staff
positions, budget cuts, and the migration of skilled indivi-
duals.3–6 In many situations, the cadres responsible for the
supply chain management (SCM) of health products have
not received sufficient education or practical training to
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fulfill the competencies required.7–11 Themost com-
mon barriers countries face in HR within public
health SCs include an absence of dedicated SCM
leadership, a lack of training capacity in SCM, a lack
of performance support and motivation for logistics
tasks, high staff turnover and mobility, and high
workload among health personnel.4,5,12–14

TheMinistry of Health (MOH) of Rwanda coor-
dinates the supply of health commodities through
theRwandaMedical Supply Ltd (RMSLtd), a private,
government-owned central medical store company
that reports to and is supervised by the MOH. At the
time of data collection for this research, the Medical
Procurement and Production Division (MPPD),
which reported to theMOH,was the public central
medical store entity responsible for supplying and
distributing health commodities and was overseen
by the Rwanda Biomedical Centre, which was un-
der the umbrella of national disease programs. In
the time since data collection occurred, MPPD has
transformed into the RMS Ltd, which collaborates
with the Bureau des Formations Médicales Agréées
du Rwanda and the Medical & Allied Service solu-
tionsmainly to avail health commodities to the pub-
lic health SC in Rwanda.15 At the district level, RMS
Ltd distributes products to 30 RMS regional ware-
houses (whichwere referred to as district pharma-
cies at the time of this research), 8 referral or
teaching hospitals, district hospitals, health centers,
and health posts.15 The Bureau des Formations
Médicales Agréées duRwanda, a faith-based organi-
zation, operates as a central medical store to dis-
tribute health products to faith-based health facilities
(Figure 1).

In Rwanda, health SCs are a key enabler for
health programs; however, the availability of medi-
cines is poor in the public sector.16,17 Ensuring
enough skilled SCM professionals are available to
the MOH is an ongoing challenge, and many bar-
riers exist.18,19 For example, before this research,
the MOH staff organogram included only 1 SCM
position.20 Although all 30 RMS regional ware-
houses in Rwanda employed qualified pharmacists
responsible for SCM, the tasks and functions of these
positions were not properly articulated. In addition,
SCM competency frameworks and SCM-specific
career paths had not been developed for all SCM
cadres. To mitigate these challenges, strategies have
been implemented to strengthen the recruitment,
capacity development, and motivation of person-
nel.18,21 Approaches for building capacity have
been deployed, including a supportive supervision
program, mentorship, and continuous learning
through a people-centered approach.18,21,22

Human Resources for Supply Chain
Management Theory of Change Model
Strengthening the health SC workforce requires
both simple and complex interventions implemented
in a logical progression (some interventions, for ex-
ample, should be carried out in a particular order) to
ensure an adequate number of staff with the appro-
priate skills, motivation, andworking conditions are
employed with the ultimate aim of optimizing work-
force performance so that health commodities are
available tomeet the needs of the population, includ-
ing at the lastmile.23However, the complexnature of
HR systems makes effective interventions difficult to
design, and multiple factors can make their impact
difficult to attribute and measure.24 The People that
Deliver (PtD) Human Resources for Supply Chain
Management (HR4SCM) Theory of Change (TOC)
model provides a systematic approach to developing
HR interventions (Figure 2). This TOCmodel focuses
on the HR component of public health SCs and
explains how various HR factors work together in a
causal pathway to optimize the performance of a
country’s public health SC workforce.23

A TOC visually depicts all outcomes needed to
achieve a long-term program goal; the outcomes are
arranged in a causal framework, showing how out-
comes contribute to the goal. The TOC approach is
widespread in the public health literature. Breuer
et al. retrieved 62 papers in which a TOCwas used
in the development or evaluation of public health
interventions.25 Many researchers have captured
the process to develop a TOC25; however, few articles
have used the mapped outcomes in an existing TOC
to design interventions. The use of TOC approaches
to explain health SCM systems is limited, and, where
used, the HR component is oversimplified, consid-
ering the body of HR4SCM literature.

TheHR4SCMTOCmodelwasdeveloped through
an extensive, collaborative process involvingmultiple
iterations of the causal framework’s components. The
model’s componentswere created through rounds of
input from experts in health SCM, experts in TOC
methodology, and public health SC stakeholders.23

To generate the model, developers first defined the
framework’s long-term goal—that SCM workforce
performance is optimized. Next, developers defined
the prerequisite outcomes that would be both
necessary and sufficient to reach this goal. Ultimately,
4 component parts were defined: (1) all critical SC
positions are filled (staffing), (2) workers are able to
apply their skills at every level of the SC (skills), (3)
working conditions help employees to reach their
potential (working conditions), and (4) SC workers
are motivated to do their jobs (motivation).23 Next,

Strengthening the
health SC
workforce
requires both
simple and
complex
interventions
implemented in a
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progression.
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developers defined andmapped all outcomes hypoth-
esized to be necessary to create these 4 preconditions.
Developers tracedout the causal connections between
all identified outcomes across 4 pathways, ensuring
that outcomes were both necessary and sufficient to
meet the next set of outcomes. Finally, developers
reviewed the overall outcomes map to check that
the logic was coherent and identify any gaps in pre-
conditions. They outlined the rationales for why a
certain outcome is a precondition for another and
clarified themodel’s assumptions.23 The TOCdiagram
was finalized after rounds of feedback from experts.

This TOC model defines 4 pathways (staffing,
skills, working conditions, motivation) that must be
strengthened simultaneously to reach the long-term

goal. Each pathway contains a progression of out-
comes thatmust be developed sequentially to obtain
the top-level outcome of each pathway. The full
TOC diagram depicting 60 outcomes suggested as
minimal conditions for optimized SCM workforce
performance is shown inSupplement1. TheHR4SCM
TOCnarrative23 also outlines interventions to develop
outcomeswhere they are absent.

Realizing the Rwandan MOH’s vision for a well-
trained, motivated workforce required interventions
to improve HR for SCM. This research aimed to test
the HR4SCM TOCmodel as a method for identifying
workforce interventions in Rwanda and selecting
indicators. It was hypothesized that Rwanda MOH
would be able to prioritize HR4SCM investments to

FIGURE 1. Overview of the Public Health Supply Chain in Rwanda

Abbreviations: BUFMAR, Bureau des Formations Médicales Agréées du Rwanda; FP/RH, family planning/reproductive health; HQ,
headquarters; MEDIASOL, Medical & Allied Service solutions; MNCH, maternal, newborn, and child health; RBC, Rwanda
Biomedical Centre; RMS, Rwanda Medical Supply.
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improve the availability of the skilled cadres required
for effective health SCM. In addition, this research
provided indicators to monitor the performance of
HR systems within the government health SC.

METHODS
The HR4SCM TOCmodel was selected as a standard-
ized benchmark to assess theHRmanagement system
that supports the integrated health SC in Rwanda. As
this TOC model theorizes the minimal conditions
required for optimized health SCMworkforce per-
formance,23 we hypothesized we could apply the
logic of this model to assess the HR system and to
design interventions based on solid rationale. We
assessed which of the TOC model’s 60 prescribed
outcomes already existed in the Rwandan HR sys-
tem and which TOC outcomes required strength-
ening in the Rwanda context through targeted
interventions.

This research was conducted from October to
November 2018. A qualitative approach, which
engaged HR and SCM personnel across SC levels,
was determined to be the best method to gather
information on whether TOC model outcomes
existed in the Rwanda context and to understand
the status of HR and SCM conditions.

The approach included 3 steps. First, we used a
survey and participatory workshop to determine
which of the 60 TOC outcomes existed in the HR
system. Second, we conducted 20 structured inter-
views with staff members at central, district, and
health facility levels to confirm the status of out-
comes suspected not to exist. Third, we conducted
2 focus group discussions to select and prioritize
interventions.

Data Collection
Step 1: IdentifyingWell-Established Outcomes
The HR4SCM TOC model contains 60 outcomes
representing the suggested minimal conditions re-
quired for optimized SCMworkforce performance
(Supplement 1). To identify well-established out-
comes, 2MOHstaff completed a close-ended,written
survey to indicate whether each outcome existed in
the HR system. Next, 6 participants from the MOH,
Rwanda Biomedical Centre-Medical Production and
Procurement Division (which has since transformed
into RMS Ltd), and the Global Health Supply Chain
Program-Procurement and Supply Management
project participated in a 1-day workshop to confirm
survey results, select priority outcomes to develop,
and choose indicators to collect baseline data for pri-
oritized outcomes. Workshop participants reviewed

FIGURE 2. Simplified Version of the Human Resources for Supply Chain Management Theory of Change Model
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the HR4SCM TOC’s Indicators and Interventions
Catalog (anannex to theHR4SCMTOCdocument23)
to select indicators that could be used to collect base-
line data during site visits.

Step 2: Conducting Interviews to Confirm
Deficient Outcomes
The researchers conducted site visits to capture data
for selected outcomes through in-person, structured
group interviews. Data were collected from 2 areas:
City of Kigali and Southern Province. These areas
were selected through stratified opportunistic sam-
pling based on accessibility and priority given by the
Rwanda MOH. We asked MOH workers to assist in
identifying sites. We selected 20 health SCM sites
whereweweremost likely to obtain the targeted in-
dicator information. As HR policies and processes
are determined at the national level in Rwanda, we
expected findings would be relatively similar across
facilities. We stratified by SC level (national, district,
and health facility levels) to ensure all levels of the
SC system in Rwanda were represented. We purpo-
sively chose workers responsible for or overseeing
HR and SCM activities at the selected sites (i.e., the
SCMworker, HR staffmember, andhead of facility).
At each site, 1–3 staff were interviewed in a group
interview lasting approximately 1 hour.

We developed a close-ended questionnaire that
included at least 1 question for each TOC outcome
selected during Step 1. The questionnaire response
options were typically yes/no and asked about
whether policies, systems, or practices existed
for various topics, such as HR management pro-
cesses, work environment, and supervision. We
also reviewed documents, including recruitment
reports, policies and procedures, performance eval-
uation reports, and job descriptions, to complement
information obtained from the interviews. One data
collector took notes on all interviews and captured
policies and documentation that supported partici-
pants’ responses. We used these data to classify
which model outcomes were lacking and which
outcomes were already in place.

Step 3: Selecting Appropriate Interventions
One focus group was convened in each research
area (Kigali and Southern Province) to discuss inter-
ventions for gaps identified in site visits and to vali-
date site visit data. All interview participants were
invited to participate in a focus group. The Kigali
focus group included 7 participants; 2 of these par-
ticipants had not participated in the interviews. The
Southern Province focus group convened 21 staff
members from the 15 sites visited. To manage the

large group in Southern Province, we divided parti-
cipants into 2 discussion groups and assigned 2–3 of
the 5 HRmanagers attending to each small group.

The researchers shared the key gaps for each of
the 4 pathways (staffing, skills, working conditions,
and motivation) identified from the site visits with
participants, along with key questions related to
the presented pathway. The researchers also shared
the related interventions from the HR4SCM TOC
Interventions and Indicators Catalog23 (the Catalog)
as a starting point. The participants discussed barriers
tomeeting the identified gaps, the impact of the gaps,
and actions that could improve the gaps. Participants
proposed additional interventions and provided feed-
backon interventions from theCatalog through focus
group discussions. Interventions from the Catalog
were refined through focus group discussion and by
consideration of the key gaps identified in Step 2 of
this research.

Step 4: Prioritization of Interventions
To prioritize outcomes for intervention,we first gen-
erated a ranking score for each outcome to help
make sense of the 31 deficient outcomes. The score
had3 components: (1)whether the outcomeexisted
(no/yes); (2) priority level determined by focus group
discussion (high/medium/low); (3) whether a lower-
level outcome first needed to be developed before this
outcome could be targeted (no/yes). Ranked out-
comes were reviewed by the MOH to select priority
intervention areas.Wealso compared the prioritized
final outcomes against the TOC framework to ensure
that no critical, lowest-level outcomes were missing
from the final selection.

Indicators that could be used to monitor each
prioritized intervention were selected from the
Catalog or defined by considering the intervention
goal and the data available in the HR system. (The
full list of potential indicators can be viewed in
Annex 2 of the HR4SCM TOC Narrative.23)

Data Processing and Analysis
Weusedmanual thematic analysis to group inputs
from interviews and focus groups to confirm the
final results. Data from the close-ended interview
questionnaire were analyzed in Excel to deter-
mine gaps across sites. Binary yes/no responses
were entered into Excel for each site. Descriptive
statistics were used to describe the binary inter-
view data. TOC outcomes were classified as exist-
ing if interview responses or documentation collected
indicated the outcome was present at the majority
of sites. The results from site visits were validated
through the focus group discussions. A manual
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thematic analysis of focus group datawas conducted
by EM as the primary researcher with review by co-
researchers to determine priority, feasibility, and
optimal implementation in the Rwanda context.
A ranking score was generated for each outcome
in Excel by assigning a numeric score to the cate-
gorical data.

Ethical Approval
The researchers used a protocol approved by the
Rwanda National Ethics Committee (IRB 00001497
of IORG0001100; FWA Assurance No 00001973).
All study participants gave their written informed
consent.

RESULTS
Participant Characteristics
Interviews were conducted with 35 staff, includ-
ing HR managers, heads of facility and pharmacy
staff, working at 20 sites. The sites visited included
the central-level MOH and RMS Ltd (previously
RwandaBiomedical Centre-MPPD), 7 RMS regional
warehouses (previously called district pharmacies),
5 district hospitals, 2 referral hospitals, and 4 health
centers. TheKigali focus group included7participants
from the central-level MOH, RMS Ltd, and each of
the 3 sites visited. The Southern Province focus group
convened 21 staff members from all 15 of the sites
visited. Participants in the Southern Province focus
group represented 6 RMS regional warehouses (dis-
trict-level), 7 hospitals, and 2 health centers. Five
participantsworked inHRdepartments; the remain-
ing 16 worked in pharmacy-related roles (Table 1).

Outcomes
The TOC model has 60 outcomes that contribute
to optimal work performance.

As a result of the survey andworkshop, partici-
pants determined that 12 outcomes were in place
and 12 outcomes were not. Supplement 2 displays
whether each outcome was determined to exist
(Y/N) in the survey and workshop. Many of the
12 outcomes that were not in place were found
higher in the causal pathway; thus, a related pre-
condition lower in the pathway was first required.
The workshop identified 32 lower-level outcomes
that required data collection at site visits to deter-
mine their status, and these were included in the
interview tool for the site visits.

During interviews conducted during the site
visits, the statuses of the 32 lower-level outcomes
were determined (Supplement 2). Based on site
visit data, 14 more outcomes were deemed to be

in place, 15 outcomes were determined to be ab-
sent, and 3 outcomes were partially in place. The
top-level outcomes of each of the 4 pathways can
be achieved only after the 56 lower-level outcomes
of the pathway are developed. These 4 top-level out-
comes were determined to be not in place, based on
the logic of the TOCmodel, as 1 ormore lower-level
outcomes in each pathway were determined to be
absent. Overall, our research identified that 26 out-
comes were in place in Rwanda, 3 were partially in
place, and 31 were deficient and required interven-
tions to strengthen them (Table 2).

Of the 31 deficient outcomes identified in this
analysis, 14 were prioritized to be strengthened.
As a result of focus groups and discussions with
the MOH, 20 target interventions were selected to
build these outcomes. The remaining 17 missing
outcomes will require interventions in a future
phase after related, lower-level preconditions

TABLE 1. Characteristics of Participants, Rwanda

Kigali City,
No. (%)

Southern Province,
No. (%)

Total,
No. (%)

Interviews (N¼9) (N¼26) (N¼35)

Position type

Human
resources

3 (33) 6 (23) 9 (26)

Pharmacy 4 (44) 17 (54) 21 (60)

Other 2 (22) 3 (12) 5 (14)

Facility type

Central level 6 (67) 0 (0) 6 (17)

District level 1 (11) 8 (31) 9 (26)

Hospital 1 (11) 12 (46) 13 (37)

Health
center

1 (11) 6 (23) 7 (20)

Focus group (N¼7) (N¼21) (N¼28)

Position type

Human
resources

0 (0) 5 (71) 5 (54)

Pharmacy 5 (83) 15 (24) 20 (71)

Other 2 (33) 1 (5) 3 (11)

Facility type

Central level 4 (57) 0 (0) 4 (14)

District level 1 (14) 6 (29) 7 (25)

Hospital 0 (0) 11 (52) 11 (39)

Health
center

2 (29) 4 (19) 6 (22)

Our research
identified that 26
outcomes were in
place in Rwanda,
3 were partially in
place, and 31
were deficient
and required
interventions to
strengthen them.
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TABLE 2. Result for Each HR4SCM TOC Model Outcome in Rwanda Supply Chain

# Outcome Result

A4 Importance of SCM being acknowledged throughout health system & positioned accordingly. Intervention suggesteda

Staffing pathway

B1 All critical SCM positions and/or competencies filled. Future phaseb

B2.1 Ability to recruit quality candidates. Future phase

B2.2 Adequate pool of workers to fill SCM roles/positions. Future phase

B2.3 Sufficient budget to fund required positions. Intervention suggested

B3.1 Ability to develop the right job descriptions. Intervention suggested

B3.2 An effective recruitment system is in place for SCM positions. In placec

B3.3 SCM workers have job security. In place

B3.4 Competitive salaries are offered. In place

B3.5 SCM job opportunities are known. In place

B3.6 Education is available to obtain all required qualifications within the SCM system. Intervention suggested

B3.7 SCM career path exists. Intervention suggested

B3.8 Supply chain management is a valued career. Intervention suggested

B4.1 Precise qualifications for SCM positions are accurately described. In place

B4.2 General recruitment and hiring policy exists. In place

B4.3 Equal employment opportunity policies cover recruitment practice. Partially in placed

B5.1 Public sector recruitment and hiring policies permit the hiring of staff with adequate SCM experience. In place

Skills pathway

C1 Workers apply their skills as appropriate at every level of the SCM. Future phase

C2.1 SCM workers demonstrate adequate technical and managerial competencies. Intervention suggested

C2.2 SCM workers have leadership skills within their sphere of operations. Intervention suggested

C2.3 SCM workers understand their roles & responsibilities in the SCM system. Future phase

C3.1 Workers have acquired adequate SCM competencies. Future phase

C3.2 SCM workers develop competencies through coaching and mentoring. In place

C3.3 SCM workers develop competence through learning and experience. Future phase

C3.4 High-level SCM positions are recognized at a sufficient level of authority. In place

C3.5 Formally defined roles match expected local practice. In place

C3.6 Each position within SCM has defined roles and responsibilities. Future phase

C4.1 SCM workers have access to training, education and professional development linked to core competencies. Intervention suggested

C4.2 Opportunities exist to gain on-the-job experience. In place

C4.3 The steps and competencies required to undertake SCM tasks are known. Intervention suggested

Working conditions pathway

D1 Working conditions support performance. Future phase

D2.1 The social and emotional environment is favorable. Future phase

D2.2 The physical environment is safe, clean and conducive to performance. Future phase

D2.3 SCM workers have up to date and relevant tools and equipment to perform. Future phase

D3.1 A problem-solving, solution-focused culture exists. In place

Continued
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are developed through the 20 interventions sug-
gested by this analysis.

For the staffing pathway, results from the survey,
workshop, and interviews indicated that 5 gaps were
identified: insufficient budget existed to fund the
required SCM positions, job descriptions at various
levels did not specify SCM tasks, SCMwas not seen
as a valued career, education was not available for
all skills SCM roles required, and a SCM career path
did not exist. Table 3 shows 6 interventions suggested

to develop 5 prioritized outcomes and recommended
indicators.

Concerning the skills pathway, the data indi-
cated that 4 gaps were identified: the competen-
cies required for SCM tasks were not known,
SCMworkers did not demonstrate adequate tech-
nical and managerial competencies, SCMworkers
did not have access to training and professional
development opportunities linked to core compe-
tencies, and SCMworkers lacked leadership skills.

TABLE 2. Continued

# Outcome Result

D3.2 The organization culture supports positive social and emotional environment. In place

D3.3 Supervisors are competent to implement equal employment opportunity and anti-harassment policies. Future phase

D3.4 Supervisors have the skills to establish a safe and clean physical work environment. Future phase

D3.5 The resources necessary for safe, clean physical environment are available. In place

D3.6 The necessary tools and equipment are identified and made available. Intervention suggested

D4.1 Workplace harassment policies, especially those safeguarding women, are in place. Partially in place

D4.2 Equal employment opportunity policies are in place. Partially in place

D4.3 Environmental and occupational safety policies are in place. Future phase

D5.1 The characteristics of a safe and conducive environment are known. Intervention suggested

Motivation pathway

E1 SCM workers are motivated to do their jobs. Future phase

E2.1 Good performance is supported within the system. Future phase

E2.2 SCM workers understand and care about their role in the health care system. Intervention suggested

E2.3 SCM workers have a sense of ownership over their role. In place

E3.1 Poor performance is corrected. In place

E3.2 Good performance is recognized and rewarded. In place

E3.3 Good performance leads to career advancement. In place

E3.4 There is an understanding of how SCM affects health outcomes. In place

E3.5 Workers have the authority to make and implement decisions. In place

E4.1 Financial incentives are in place. In place

E4.2 Non-financial incentives are in place. In place

E5.1 Supervisors provide supportive supervision and performance management to their staff. In place

E6.1 Performance management policies are in place. In place

E6.2 Supervisors understand the reasons for poor performance. In place

E6.3 Supervisors feel able to provide constructive feedback. In place

E6.4 Supervisors have the skills to communicate feedback on poor performance to staff. Intervention suggested

Abbreviations: HR4SCM TOC; Human Resources for Supply Chain Management Theory of Change; SCM, supply chain management.
aOutcome was absent; intervention was suggested.
bOutcome was absent; intervention needs to be designed in a future phase, after the intervention suggested in this research develops a related precondition.
cOutcome was in place in the Rwandan system.
dOutcome partially in place; intervention was not suggested.
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Table 4 displays 7 interventions to develop these
4 prioritized outcomes and recommended indicators.

In the working conditions pathway, the data
indicated that 2 gaps were identified: a description
of the characteristics of a safe and conducive envi-
ronment did not exist, nor did a list of necessary
tools and equipment for SCMworkers. Table 5 dis-
plays 3 interventions suggested to develop these
2 outcomes.

In the motivation pathway, results indicated
that 2 gaps were identified: SCM workers did not
understand their role in the health care system,
and supervisors did not have the skills to communi-
cate feedback on poor performance to staff. Table 6
details 2 interventions suggested to develop these
2 outcomes.

Focus group participants indicated that the
foundational assumption of the TOC model was a
key gap and that the importance of the SCM was
not acknowledged throughout the health system

and positioned accordingly in Rwanda. Table 7
shows 2 interventions to build the foundational
assumption.

DISCUSSION
The factors that underlie workforce effectiveness
in SCs, such as competencies and motivation, are
usually complex, which makes these factors difficult
to assess, communicate as needs to decision-makers,
and improve. The lack of an appropriate analytical
approach to assess theHR system can result in less ef-
fective, stand-alone interventions with impacts that
are difficult to measure.24 Based on our experience
in Rwanda, applying the HR4SCM TOC model is a
comprehensive and time-efficient method for asses-
sing gaps in the HR system and identifying interven-
tions to address these gaps. Using this TOC model
enabled a systematic approach to assess the HR sys-
tem in Rwanda and select workforce interventions

TABLE 3. Suggested Interventions to Develop Deficient Outcomes in the HR4SCM TOC Staffing Pathway and Indicators

Outcome Suggested Intervention Indicator

Sufficient budget to fund required
positions.

1.1 Forecast SCM positions. Include SCM posi-
tions in MOH staffing structure.

1.2 Allocate budget accordingly and support
advocacy for SCM HR budget needs.

Evidence exists that vacant SCM positions are
unfilled due to lack of funding (Y/N).

Ability to develop the right job
descriptions.

1.3 Develop job descriptions for SCM functions at
the different levels of the health system that meet a
MOH-defined standard.

Percentage of SCM job descriptions that meet
MOH’s standard for job descriptions.

SCM is a valued career. 1.4 Develop and establish a recognized supply
chain cadre.

Percentage of SCM workers surveyed who consider
SCM as a valued career.

Education is available for all re-
quired qualifications within the
SCM system.

1.5a. Map the education available and the pro-
grams needed.

1.5b. Identify which programs are required
based on competency frameworks; Identify which
roles require pre-service training and at which
level(s).

1.5c. Engage in advocacy with Ministry of
Education to develop qualifications identified to
be missing.

1.5d. Institute developed program in line with
MOH needs.

Educational training is available at all levels for all
qualifications staff require (Y/N).

Training strategy that identifies educational
requirements exists (Y/N).

Number of employees who received SCM training
at pre-service courses.

Supply chain management career
path exists.

1.6a. Define a career path that maps low-level to
upper-level experience.

1.6b. Align continuing professional develop-
ment/education opportunities with career
progression.

Percentage of managerial SCM roles that have
existing career paths.

Percentage of technical SCM roles that have exist-
ing career paths.

Abbreviations: HR4SCM TOC; Human Resources for Supply Chain Management Theory of Change; MOH, Ministry of Health; SCM, supply chain management.

Applying the
HR4SCM TOC
model is a
comprehensive
and time-efficient
method for
assessing gaps in
the HR system and
identifying
interventions to
address these
gaps.
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to improve HR4SCM broadly and within health SCs
in Rwanda. Collecting data via a survey, a workshop,
site visits, and focus groups enabled the researchers to
check the presence of TOC outcomes from a variety
of data sources, including staff interviews and docu-
ment reviews. Each step of the data collection process
was critical to identifying the weak outcome areas
where interventions weremost critically needed.

Concerning the skills pathway, our analysis
revealed that the steps and competencies required
to undertake SCM tasks were not known and ex-
plicitly stated in the Rwandan system, and SCM
workers lacked leadership skills. Further, our anal-
ysis found that in the staffing pathway, SCM was
not seen as a valued career, a SCM career path did
not exist, and education was not available for all
required SCM qualifications.

To build complex, cross-cutting components
missing from the skills and staffing pathways,
Rwanda MOH is working with stakeholders to
adapt the PtD SCM Professionalisation Framework
(Supplement 3) in a coordinated, extensive project
to addressmultiple gaps identified in this research.26

Through the process of adapting the PtD SCM

Professionalisation Framework, Rwanda MOH will
complete several interventions identified by this
research, including establishing a competency frame-
work and roles for SCM, completing an SCM compe-
tency mapping exercise, and identifying education
and training needs to address identified competency
gaps.26 Each of these interventions was identified
through our approach (Table 4). The process will
also ensure that job descriptions contain appropriate
qualifications and that a competency assessment
for performance evaluation is developed26—which
were other interventions our analysis identified
to improve the skills pathway (Table 4). In addi-
tion, adapting the PtD SCM Professionalisation
Framework will map the needed educational pro-
grams, define career paths for SCM staff, and align
continuing professional development/education
opportunities with career progression26—interven-
tions suggested to improve the staffing pathway
(Table 3).

Our research revealed 2 key elements missing
in the Rwanda HR system staffing pathway: the
ability to recruit quality candidates and the exis-
tence of an adequate pool of workers to fill SCM

TABLE 4. Suggested Interventions to Develop Deficient Outcomes in the HR4SCM TOC Skills Pathway and Indicators

Outcome Suggested Intervention Indicator

The steps and competencies
required to undertake SCM
tasks are known.

2.1. Establish a competency framework and roles
and responsibilities for SCM at all levels with
corresponding SCM qualifications.

2.2. Conduct SCM competency mapping
exercise.

Lists of critical SCM competencies have been documented
for all SCM services (Y/N).

Competency frameworks, which define the knowledge,
skills, and attributes needed, are available for all SCM
cadres (Y/N).

All needed SCM competencies are assigned to SCM roles
(Y/N).

SCM workers demonstrate
adequate technical and man-
agerial competencies.

2.3. Implement education and training interven-
tions that address identified competency gaps.

2.4. Review job descriptions to ensure that ap-
propriate qualifications are requested for the
position.

Percentage of staff appraisals that assess SCM
competencies.

SCM workers have access to
training, education and pro-
fessional development linked
to core competencies.

2.5. Put in place staff development plans to sup-
port desired development.

Percentage of SCM staff with individual staff development
plans.

SCM workers have leadership
skills within their sphere of
operations.

2.6. Incorporate leadership development into/as
part of staff development plans.

2.7. Include a competency assessment in the per-
formance evaluation process. Compare results of
assessment with competencies listed in job
description.

Percentage of staff who are competent in leadership com-
petencies listed in their job description.

Abbreviations: HR4SCM TOC; Human Resources for Supply Chain Management Theory of Change; SCM, supply chain management.
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roles. Although specific interventionswere not prior-
itized as part of this research, theRwandaMOHcom-
pleted a labor market analysis to understand factors
influencing the supply of skilled SCM workers and
the demand for SCM labor across public and private
sectors.27 The labor market analysis revealed skills
gaps between the technical and managerial compe-
tencies that SCMworkers demonstrate and the com-
petencies that these positions require and concluded
that actions were needed to increase both the supply
of and demand for health SCM workers.27 Our re-
search also highlighted the need for a process, such
as the PtD SCM Professionalisation Framework, to
stimulate the labor market for SCM workers. The
Rwanda MOH considered the findings from this re-
search together with the results from the labor mar-
ket analysis in deciding to develop a local SCM
professionalization framework for the SCM work-
force in Rwanda.26 This work will help to ensure
that an adequate pool of workers exists and that
quality candidates can be recruited.

Our analysis revealed other gaps in the staffing
pathway, including insufficient budget to fund the
required SCM positions. In some cases, vacant SCM

positions were unfilled due to lack of funding. In
other cases, respondents felt that an adequate num-
ber of SCM positions were not forecasted and in-
cluded in the MOH staffing structure. In addition, a
review of job descriptions showed that SCM func-
tions were often lacking and SCM tasks performed
were not explicitly stated.

In the skills pathway, interviewees indicated
that competency gaps existed in the technical and
managerial competencies of SCM workers and
that SCMworkers did not have access to adequate
training and professional development opportuni-
ties for certain required competencies.

Concerning the motivation pathway, intervie-
wees indicated that SCM workers did not under-
stand or appreciate their role within the broader
health care system and that supervisors lacked suf-
ficient skills to communicate feedback on poor
performance to staff. Finally, respondents felt that
the importance of the SCMwas not acknowledged
throughout the health system and positioned
accordingly.

In the 3 years following the original data collec-
tion, theRwandaMOH launchedmultiple initiatives

TABLE 5. Suggested Interventions to Develop Deficient Outcomes in the HR4SCM TOC Working Conditions Pathway and Indicators

Outcome Suggested Intervention Indicator

The characteristics of a safe
and conducive environ-
ment are known.

1.1. Consider policy development and list of required
characteristics for safe and conducive environment
with all personnel, implementing a checklist for
confirmation.

1.2. Develop training materials on establishing safe and
clean work environment.

List of required characteristics for a safe and conducive
environment is accessible by all personnel (Y/N).

Training materials on establishing a safe and clean
work environment exist (Y/N).

The necessary tools and
equipment are identified
and made available.

1.3. Develop list of required tools and equipment for each
level and share list/circular with all staff.

List of necessary tools and equipment for each level is
accessible by all (Y/N).

Abbreviation: HR4SCM TOC; Human Resources for Supply Chain Management Theory of Change.

TABLE 6. Suggested Interventions to Develop Deficient Outcomes in the HR4SCM TOC Motivation Pathway and Indicators

Outcome Suggested Intervention Indicator

SCM workers understand and care
about their role in the health care
system.

4.1. Improve the staff onboarding and orientation
processes, e.g., through a standard operating
procedure for orientation.

Percentage of staff who feel they understand
their role.

Supervisors have the skills to commu-
nicate feedback on poor performance
to staff.

4.2. Develop and implement guidelines or proce-
dures for supervisors on how to communicate
feedback on poor performance.

Guidelines for supervisors that cover how to give
constructive feedback are operational (Y/N).

Abbreviations: HR4SCM TOC; Human Resources for Supply Chain Management Theory of Change; SCM, supply chain management.
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to develop these missing HR4SCM TOC model out-
comes. The findings from this research supported
the MOH to prioritize and advocate for a number of
changes. Under the staffing pathway, 2 SC-specific
positions were created in the central MOH staffing
structure, owing to interventions to forecast and in-
clude SCM positions in the MOH staffing structure.
These additional positions still exist and are suffi-
ciently funded (personal communication, A Kalema,
March 2, 2022). In addition, SCM functions were
specified and added to certain job descriptions to en-
sure the right job descriptions exist. The MOH
launched 2 health SC e-learning modules for the
in-service training of the existing health SCMwork-
force and onboarding of new staff to ensure SCM
workers have access to training linked to core com-
petencies.15,28 Under the motivation pathway, the
e-learningmodules and other training helped to im-
prove staff onboarding and orientation processes for
new SCM staff.15,28 The e-learning module and a
leadership and change management course29 for
key staff helped advance the intervention to develop
guidelines for supervisors on communicating feed-
back on poor performance. As part of recognizing
the importance of SCM professionals more broadly,
theMOH’s HumanResources for Health Secretariat,
which provides opportunities to strengthen the
health workforce, now includes SCM professionals
in their staff development efforts, in addition to clin-
ical staff (personal communication, A Kalema,
March 2, 2022). This analysis supported advocacy
efforts to implement these changes.

The HR4SCM TOCmodel allowed the Rwanda
MOH and stakeholders to acknowledge the distinct
gaps in Rwanda’s system and showed stakeholders
the detailed chain of preconditions required to im-
prove those gaps. The model enhanced under-
standing among decision-makers about the complex
factors that affect the performance of the health
SCM workforce, such as competencies and factors
influencing motivation. This shared understanding

enhanced stakeholder engagement in the workshop
and focus groups, and throughout the process to
select interventions. Displaying the HR4SCM TOC
model led stakeholders to appreciate the need for
simple and more complex elements that were
missing from the system and ultimately led to
evidence-based decisions regardingworkforce inter-
ventions. Assessing strengths andweaknesses across
the 4 distinct pathways of the TOC model allowed
stakeholders to identify how the recommended
interventions could work synergistically within
existing processes andwith other new interventions
to improve performance and increase the availability
of health products and services.

Despite progress in completing some of the
interventions suggested by our research, the recom-
mended indicators have not been used systematically
to monitor progress in implementing the selected
interventions. This is largely due to competing pri-
orities. In addition, many of the suggested indica-
tors are binary (Y/N) indicators that track whether
large, time-intensive interventions have been com-
pleted. As these indicators are not sufficiently sensi-
tive to monitor small changes in performance and
many interventions are still in progress, the benefit
of actively monitoring this subset of indicators
might not have been recognized. Further, the
remaining indicators track percentages of staff and
rely on data sources (e.g., staff surveys) that require
new data collection processes. The MOH currently
does not have a process to monitor SCM HR system
performance.

Limitations
During this analysis, researchers worked primarily
with 1 MOH department (Department of Clinical
and Public Health Services) for the survey, work-
shop, and site visit data collection. However, the
HR interventions are cross-cutting, and their im-
plementation requires cooperation across various

TABLE 7. Foundational Assumption of the HR4SCM TOC and Suggested Interventions and Indicators

Outcome Suggested Intervention Indicator

The importance of the SCM is
acknowledged throughout the
health system and positioned
accordingly.

5.1. Develop orientation and on-boarding materials for
clinical health staff deployed by MOH that include supply
chain system and roles of staff in the SCM system.

5.2. Identify opportunities and communication channels for
the organization to communicate to staff how their jobs con-
tribute to the health care system.

Orientation materials for new health system
staff include mention of supply chain or SCM
roles (Y/N).

Abbreviations: HR4SCM TOC; Human Resources for Supply Chain Management Theory of Change; MOH, Ministry of Health; SCM, supply chain management.
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MOH departments and educational institutions.
In Rwanda MOH, this includes the directorates of
(1) Human Resources; (2) Planning, Health Finan-
cing, and Information Systems; and (3) Clinical and
Public Health Services. This research would have
benefited from a broader inclusion of MOH depart-
ments in data collection. Difficulty in engaging all
3 departments at theMOH simultaneously through-
out the research process limited greater input.
Although members of each department were inter-
viewed, the Department of Clinical and Public
Health Services led the intervention develop-
ment and baseline data collection. Engaging a
cross-cutting steering committee with leadership
across all relevant departments is key to developing
appropriate, achievable interventions and would
benefit future applications of this tool.

The survey and workshop were limited to a
small number of staff within 1 MOH department,
and data collection was limited to a small number
of staff and sites. The status of the TOC outcomes
might have been different at other sites; however, as
data collection focused on HR policies, approaches,
and processes that typically were governed by a
whole MOH approach, we expected general simi-
larities to exist across other sites. Critical elements
might bemissing from theHR4SCMTOCmodel that
could lead to gaps in the areas covered by the inter-
ventions suggested by this model. Finally, our anal-
ysis consideredHRelements of SCperformance, and
for health products to be available, the SC system
will also require other elements outside of HR to be
strengthened, such as policies and procedures, infra-
structure, data flows, and finance.

CONCLUSIONS
SCM workforce performance is a key enabler of
SC performance and increased access to health
commodities. The HR4SCM TOC model enables
users to assess how a country’s existing HR system
compares to the conditions necessary for opti-
mized SCM workforce performance. Evaluating
the presence of this TOC model’s outcomes across
4 distinct pathways enabled a comprehensive, sys-
tematic assessment of weaknesses in the SCM HR
management system in Rwanda. Identifying gaps
between the optimal TOC model conditions and
the Rwandan SC system provided an evidenced-
based path to select interventions. Applying the
model as a standardized tool enabled the effective
assessment of the SCM HR management system
with limited preparation and in-country time, as
well as minimal training of the local team. The
tool was suitable to be applied to all levels of the

SC system. This research assessed HR gaps, identi-
fied required interventions, and defined measures
for performance and progress. This approach en-
abled the Rwandan MOH to prioritize its HR SCM
investments with an aim to improve the availabil-
ity of the skilled cadres required for the ongoing ef-
fective management of health SCs in Rwanda.

TheHR4SCMTOCmodel is a valuable tool that
allows governments, donors, and technical partners
to articulate and appreciate the complexities that
govern HR in health SCs and to understand how
interventions cannavigate this complex environment
to create change. Applying this TOC model will help
practitioners followa structured approach to develop-
ing an optimal SC workforce by assessing gaps in
hard-to-measure areas (e.g., capacity-strengthening
and institutional development) and designing appro-
priate interventions. By discussing the desired out-
comes, planners can decide how to apply skills,
knowledge, and resources to fulfill each outcome.
National stakeholders and program managers
should consider assessing their SCM HR system
against the HR4SCM TOC model, which provides
a systematic approach to identify gaps and an
evidenced-based approach to design and prioritize
interventions.
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