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Methodology

Adapting Economic Evaluation Methods to Shifting Global Health
Priorities: Assessing the Value of Health System Inputs

Finn McGuire, PhD, Sakshi Mohan, MSc, Simon Walker, PhD, Juliet Nabyonga-Orem, PhD, Freddie Ssengooba, PhD,

Edward Kataika, PhD, Paul Revill, PhD

A B S T R A C T

Objectives: We highlight the importance of undertaking value assessments for health system inputs if allocative efficiency is
to be achieve with health sector resources, with a focus on low- and middle-income countries. However, methodological
challenges complicated the application of current economic evaluation techniques to health system input investments.

Methods: We undertake a review of the literature to examine how assessments of investments in health system inputs have
been considered to date, highlighting several studies that have suggested ways to address the methodological issues.
Additionally, we surveyed how empirical economic evaluations of health system inputs have approached these issues. Finally,
we highlight the steps required to move toward a comprehensive standardized framework for undertaking economic eval-
uations to make value assessments for investments in health systems.

Results: Although the methodological challenges have been illustrated, a comprehensive framework for value assessments of
health system inputs, guiding the evidence required, does not exist. The applied literature of economic evaluations of health
system inputs has largely ignored the issues, likely resulting in inaccurate assessments of cost-effectiveness.

Conclusions: A majority of health sector budgets are spent on health system inputs, facilitating the provision of healthcare
interventions. Although economic evaluation methods are a key component in priority setting for healthcare interventions,
such methods are less commonly applied to decision making for investments in health system inputs. Given the growing
agenda for investments in health systems, a framework will be increasingly required to guide governments and development
partners in prioritizing investments in scarce health sector budgets.

Keywords: allocative efficiency, economic evaluation, health systems inputs, methodological challenges, value assessment.
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Introduction

Global health expenditure reached US $7.8 trillion in 2013 and

is expected to increase above US $18 trillion by 2040 (2010 pur-

chasing power parity-adjusted dollars) (Dieleman et al1).

Although the country-level composition of health expenditure

varies significantly, the majority of health expenditure is on

“Health System Inputs” (HSI), the factors of production serving the

broad purpose of facilitating the provision of healthcare in-

terventions and services. For example, expenditure on health

workforces often constitute over a third of public health expen-

diture.2,3 At the same time, it has long been acknowledged that

health system weaknesses in low- and middle-income countries

(LMICs) prevent health expenditure from translating into the

provision of services and ultimately health improvements (Filmer

et al,4 2000). Consequently, there is a growing agenda in global

health for investments in strengthening health systems (World

Health Organization [WHO] and The World Bank, 20175). One

manifestation of this agenda is the shifting away from vertical

programs and toward financing system-wide investments. In the

same way governments and development partners must make

prioritization decisions on which healthcare interventions to

finance, choices and trade-offs must be made about where to

invest scarce health sector budgets in HSI. The magnitude and

growth of health expenditure, in addition to the shifting priorities

toward investing in strengthening health systems, increases the

importance of making informed investment choices for HSI.

Economic evaluation (EE) methods—such as cost-effectiveness

analysis (CEA)—are widely used in priority setting for healthcare

interventions (the principles of CEA are based on constrained

optimization, with the primary objective of maximizing popula-

tion health gains given a budget constraint. In global health, these

gains are frequently measured in disability-adjusted life-years

[DALYs] averted, a generic measure of health reflecting both

quantity and quality of life. For a comprehensive overview see

Drummond et al6). Given the severe funding constraints faced by
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many LMICs healthcare systems, these methods provide a useful

standardized framework to assess the value of planning and

expenditure decisions. The growing popularity and perceived

value of these methods has led to international initiatives such as

the Disease Control Priorities project—among others—to address

the need for evidence by reviewing, generating, and disseminating

information on EEs across a wide range of healthcare in-

terventions. EEs have been primarily implemented to inform de-

cisions around the incremental addition (or removal) of healthcare

interventions.6 In LMICs, especially, they have also been used to

rank healthcare interventions by their cost-effectiveness to assist

in defining health benefits packages7 (see also Ochalek et al,8

2018).

However, such methods have been less readily applied in

informing investment and prioritization decisions for HSI, upon

which the delivery of healthcare interventions depends. Several

studies have undertaken reviews on the impacts of investments in

HSI.9,10 However, impact evaluations alone are not sufficient to

inform investment decisions, as they provide only a partial

assessment of benefit and do not generally facilitate comparison

with health opportunity costs.11 To fully inform decision making

for health system investments requires an assessment of value

using similar principles to those applied to healthcare in-

terventions (Kreif et al,12 2020), that is, comparing health gains

with health opportunity costs. Applying the principals of value

assessments to HSI is beneficial in the context of a number of

decision problems. It could guide expenditure decisions at the

aggregate budget level by informing whether committing re-

sources toward HSI should be prioritized over expenditures on

healthcare interventions. It could also inform decisions about in-

cremental investments in specific HSI and the allocatively efficient

configuration of expenditure from within a given budget for

health systems inputs (or subcategories of).

Several obstacles complicate the straightforward application of

current EE techniques to this domain. These have, to date, pre-

vented the level of methodological rigor in evidence generation

that is increasingly applied to value assessments and decision

making for healthcare interventions, being expanded to wider

health system investment.13 In this article, we highlighted the

methodological and data-related issues of undertaking EEs/CEAs,

which prevent the straightforward application of current methods

used for healthcare interventions to enable value assessments for

HSI. We argue that this is an area inwhich far more active research

is required. Health economists and system planners are funda-

mentally concerned with efficiency and improving resource allo-

cation decisions; yet, current EE methods—one of the principal

tools used to achieve these goals—are ill-equipped to undertake

accurate value assessments for HSI, the largest expenditure items

within healthcare systems. Until more authoritative evaluation

frameworks provide guidance in undertaking such value

assessments, investment decisions in this critical area will

continue to be underinformed.

We present results from a pragmatic rapid review of the

literature to examine how assessments of the value of investments

in HSI have been considered to date. The review examines both

the (limited) theoretical literature, which has proposed early-

stage approaches to undertaking value assessments for HSI and

empirical studies of EEs of investments in HSI. To the best of our

knowledge, this represents the first review of EE for priority

setting and resource allocation of HSI and their application in

LMICs from a methodological perspective. We conclude by making

a case for the importance of the development of protocols for

undertaking EEs of HSI. However, we start by briefly clarifying

what is meant when we refer to HSI.

Defining HSI

The delivery of healthcare interventions is dependent on a

whole range of HSI.14,15 However, a lack of conceptual clarity has

been identified as causing confusion between a number of

commonly used terms.16 This partly stems from the development

of several influential yet distinct conceptual health system

frameworks.14,15,17–21

Two of the most prominent taxonomies come from the World

Health Report 2000, which outlines 4 health system functions that

determine health system performance: financing, provision of

health services, stewardship, and resource generation20 (Fig. 1).

These functions match those highlighted by Murray and Frenk17

and Papanicolas et al, (2022)22 in their health system frame-

works. An updated framework introduced 6 health system

building blocks: leadership and governance, healthcare financing,

health workforce, medical products and technologies, information

and research, and service delivery15 (Fig. 2). Spending on these

functions or building blocks should constitute 100% of spending in

the health sector. Despite differences in terminology, there is a

large degree of overlap in the organizational components outlined

in both frameworks. Both include components capturing financing

and governance. The physical and human inputs required to

deliver healthcare interventions are captured by resource gener-

ation in the 2000 framework, whereas these are separated into

distinct components in the 2007 framework (health workforce,

medical products and technologies, information and research, and

aspects of service delivery as this component includes health

infrastructure).

According to Papanicolas et al, (2022),22 resource generation

“ensures that a health system has all the inputs it needs to

function. These inputs take many forms: health workers, medical

devices, medical equipment, infrastructure, pharmaceuticals,

vaccines, consumables, medical supplies, etc. The role of the

BOX 1. Common defining characteristics and features of HSIs.

� HSIs do not directly translate into health benefits.
� HSIs are often defined by their multifunctionality in that they frequently influence the delivery (quantity and quality) of multiple

healthcare interventions.
� HSIs must often be generated and/or maintained, ie, they have stock levels and measures of functionality.
� HSIs require capital investments and/or recurrent expenditure.
HSI indicates Health System Inputs.
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resource generation function is to ensure that these inputs are

produced, procured, made available, or maintained at the place

and time they are needed.resource generation [is] a function

that brings together all of the health system inputs.” The

resource generation function has 3 sub-functions: (1) health

workforce, (2) infrastructure and medical equipment (it should

be noted that the definition of health infrastructure includes all

physical structures and supporting systems that operate within

the health system, that is, buildings, power and water supply,

waste management systems, Information and Communication

Technology infrastructure and systems, transport and logistic

systems, etc), (3) and pharmaceuticals and other consum-

ables.20,22 It is the former 2 sub-functions of the resource gen-

eration function that we refer to as HSI. As such HSI might be

conceptualized as the factors of production that facilitate the

delivery of pharmaceuticals and consumables and provision of

healthcare interventions (healthcare interventions are defined as

“any act performed for, with or on behalf of a person or popu-

lation whose purpose is to assess, improve, maintain, promote,

or modify health, functioning, or health conditions”23). The

health effect of investments in HSI are mediated through

impacts on the delivery of healthcare interventions. For example,

praziquantel for treatment of Schistosomiasis represents a spe-

cific healthcare intervention, whereas the drug supply chain

facilitating its (and other drugs) delivery to health centers rep-

resents a HSI. These inputs are typically (although not always)

population-based functions, best organized at the system-wide

level, and affect health system capacity. Therefore, investments

in HSI are primarily about alleviating input constraints to

improve outcomes. Box 1 highlights characteristics of HSIs.

We also highlighted a relevant distinction between investment

in HSI and investment in health system strengthening (HSS). Chee

et al24 distinguish between HSS and investments in HSI (they use

the terminology health system support when referring to in-

vestments in health system inputs). They view the latter as “ac-

tivities [that] improve the system’s functionality primarily by

increasing inputs,” whereas HSS involves going beyond investing

in inputs to reforming how health systems operate. They provide

examples of investments in HSI such as buying generators for

health facilities or improving training of health workers. Whereas

HSS would involve creating mechanisms for periodic equipment

or skills assessment surveys, complemented with budgets for

Figure 1. WHO health system functions. Source: Papanicolas et al. (2022).22

Figure 2. WHO Health system building blocks. Source: WHO (2007).20
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regular equipment maintenance and replacement and training

budgets, and so on. Similarly, Kutzin and Sparks16 view HSS as

going investing in inputs, “meaning reforming how the health

system actually operates.”

Although many of the same issues that complicate EEs for in-

vestment in HSI also apply when attempting to undertake value

assessments of investment in HSS, there are important differences

in modeling complexity, the availability, and generalizability of

data on the impacts of HSS required to parameterize the economic

and health system models, which make this distinction nontrivial.

The methodological implications of the differences between HSI

and HSS and specifics of the rationale for this distinction are

addressed in the discussion.

Literature Review: Theory and Empirical
Evidence

Methodology

Because of the lack of standardized terminology, as illustrated

by the numerous distinct health system frameworks, and the

overlap in terminology with the extensive program/impact

evaluation literature examining the relationship between country-

level HSI and various health-related outcomes, standard literature

review search methods would have resulted in an unmanageable

number of studies.

To address this issue, a targeted rapid review approach was

employed. The review aimed to capture both methodological

articles, outlining the key challenges in conducting EEs for in-

vestments in HSI and potentially offer ways of addressing these,

and applied articles using EEs to HSI. The purpose of examining

applied articles was to identify if any studies had applied any of

the methodologies suggested and to further understand the

practical challenges of doing so.

The targeted review was conducted, first prior knowledge was

used to identify several key known studies examining EEs for in-

vestments in HSI. Furthermore, experts in the field were

approached and asked to identify any relevant research that

addressed this topic. The reference lists for articles identified

through these means were reviewed and a snow-balling approach

was applied to identify further relevant publications. Additionally,

an unstructured search of PubMed was undertaken. Finally, the

references collated were shared with experts to identify any known

sources that may have been missed to be added to the review. See

Appendix A in Supplemental Materials found at https://doi.org/10.1

016/j.vhri.2023.08.005 for typology of articles identified.

It should be noted that because of the search techniques

employed, and despite efforts to consult experts, we do not claim

to have captured an exhaustive list of all relevant literature.

Despite this, we believe the review captures a representative

overview that accurately reflects the state of the literature on

methods and applications of EEs for investments in HSI.

Theoretical Literature

Recognition of the need to consider HSI and related bottle-

necks in resource allocation decisions is not new. Several com-

parable early nonlinear optimization models were developed to

guide health sector resource allocation considering multiple

health system constraints.25–30 These models acknowledge that

healthcare interventions often compete for the same limited HSI,

such that financial resources are not always the primary delivery

constraint. Therefore, they implicitly allow for a calculation of the

value of a marginal relaxation of constraints via HSI investments

through comparison of the costs and outcomes achievable with

the health system constraint imposed with one in which the

constraint is relaxed. However, although these models allowed

calculation of the value of the marginal relaxation of health sys-

tem constraints, they were not specific CEAs of HSI investments,

thereby not enabling strategic comparisons between expenditures

on HSI and healthcare interventions. Building on this approach,

Murray et al31 created a model whereby instead of allocating a

fixed proportion of HSI costs to each intervention, interventions

are assigned to consume a mix of HSI. Therefore, in addition to

healthcare interventions, this optimization model considers in-

vestments in HSI directed toward relaxing service constraints as

individual investment choices.

Although the above represent wider models of resource

allocation, recent literature has incorporated health system con-

straints into individual EEs of healthcare interventions. Mills

et al32 highlight that an intervention’s cost-effectiveness calcu-

lated without consideration of constraints should be considered as

reflecting the potential cost-effectiveness of what can be achieved

in well-functioning health systems. Vassall et al33 emphasize the

importance of considering both demand and supply constraints in

evaluating the cost-effectiveness of healthcare interventions,

proposing 2 approaches. The first entails calculating the

intervention’s cost-effectiveness and the cost-effectiveness of ac-

tivities required to remove implementation constraints separately.

They give an example of the introduction of a new malaria diag-

nostic test with an associated cost-effectiveness, which may or

may not be implemented with an enhanced training affecting the

cost, benefits and therefore the cost-effectiveness of the diag-

nostic test. The difference in benefits from implementing health

interventions alone or with investments removing HSI constraints

is analogous to the difference between intervention “effective-

ness” and “efficacy.”34 The second proposes incorporating the cost

of removing implementation constraints directly into the cost-

effectiveness of the intervention. Both obtain the value of invest-

ing in health systems relevant to the intervention assessed. Boz-

zani et al35 apply the second approach to assessing the cost-

effectiveness of tuberculosis interventions, whereas Stoppard

et al36 and Hontelez et al37 model the removal of health system

capacity constraints for HIV interventions. There have been calls to

incorporate health system constraints as standard practice in

future evaluations.38 Hauck et al39 provide a typology of con-

straints that should be considered for incorporation into EEs.

Adang40 suggests including a short- and long-run perspective in

CEAs of interventions, with investments in HSI being one potential

factor behind differences between them. Similarly, Faria et al41

propose a framework to value activities to improve implementa-

tion of cost-effective interventions accounting for how constraints

may change over time. Building on the concept of disaggregated

HSI constraints, Revill et al42 recognize that intervention’s cost-

effectiveness may depend on the use of HSI that are saved or

reallocated. These studies, therefore, suggest removing the stan-

dard implicit assumption that there is limitless elasticity in the

health system to accommodate the introduction of new in-

terventions, explicitly acknowledging that there may be capacity

constraints that require addressing and should be incorporated

into cost-effectiveness calculations.

However, the above approaches remain healthcare

intervention-centric. Although technically allowing for the

assessment of the value of investments in HSI, this is done from

the perspective of algorithms that attempt to optimize packages of

healthcare interventions or from the effect investments inputs

have on the implementation and cost-effectiveness of single in-

terventions or intervention packages within disease programs.

Assessment of the value of HSI investments is a secondary, often
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implicit, outcome from the perspective of resource allocation

among competing healthcare interventions. Recently, a number of

studies have outlined frameworks for undertaking EEs of HSI in-

vestments from the same perspective fromwhich one might begin

when commissioning an EE of individual healthcare interventions.

These frameworks put investments in HSI at the center of the

value assessment, instead of being considered and incorporated as

part of an evaluation on a healthcare intervention. Studies taking

this approach have looked into addressing the unique analytical

problems faced in the explicit evaluation of the value of in-

vestments in HSI.43–45 In contrast to the above intervention-

centric approaches, these have been referred to as the “platform

approach.”46 All acknowledge the issue that, unlike healthcare

interventions, the health benefits of investments in HSI do not

materialize directly. Instead, health benefits are mediated through

impacts on the delivery of, often multiple, healthcare in-

terventions. This introduces a key attribution problem in the

evaluation of these investments utilizing standard EE frameworks.

Studies taking the “platform approach” depart from treating

value assessments of investments in HSI through a disease-

specific or programmatic lens. Because multiple healthcare in-

terventions rely on a common set of HSI, any changes to these

inputs will have wide-ranging implications on the total costs,

benefits, and, therefore, the cost-effectiveness of numerous

interventions. Therefore, these studies recognize the in-

terdependencies between interventions that rely on common HSI

and the potential for new interventions to crowd out preexisting

services. Subsequently, an important step in all these approaches

is identifying healthcare interventions that rely on a common set

of HSI and clustering these into groups. Any investment in such

HSI could affect all identified grouped interventions. This broader

characterization of the links between HSI and sets of healthcare

interventions allow for the assessment of the full value of such

investments. These articles provide a useful bridge for how we

might consider assessing value of investments in HSI adhering to

the fundamental principles of EE through the utilization of more

general constrained optimization methods, such as those outlined

in Crown et al.47

Although the “platform approach” represents a step-forward

for how to undertake value assessments for investments in HSI,

there remain a number of further issues that require guidance

before they can be considered comprehensive theoretic frame-

works. Several technical issues introduced, are only briefly

considered. For instance, no guidance is provided on how to

identify and group healthcare interventions relying on common

HSI. Similarly, it is unclear what should represent best practices in

the calculation of production functions between HSI and health-

care interventions, which represents key information in the pro-

posed approaches. The complexity of such production functions

increases the further HSI are from the delivery of healthcare in-

terventions. These issues represent important considerations that

need to be addressed, ideally with a set of standardized best

practices.

Recognizing the additional challenges in undertaking value

assessments for HSI, Verguet et al48 propose the development of

new analytic models of health systems to enable better value as-

sessments of HSI. They propose priority research areas, which

require attention to fill current evidence gaps. Identifying and

quantifying the dynamic interactions between HSI will be

required to incorporate feedback loops and synergies between

HSI, as well as incorporating system-specific constraints affecting

the delivery of health services. Once this information is collected,

dynamic mathematical models could be used to predict system-

wide health impacts and provide estimates of value assessments

for input investments (we do not discuss it here, but Madan et al

(2020)49 take an alternative approach, which is based on assessing

the value of HSI investments using a “realist evaluation” approach

that is much less data intensive).

Empirical Literature

No studies were identified that have operationalized the

“platform approach” in empirical EEs of investments in HSI.

Empirical EEs of investments in HSI have all taken disease- or

program-specific perspective.50 Impact evaluations of HSI/HSS

have largely faced the same issue, potentially leading to the mis-

estimation of the actual impacts by not acknowledging broader

affects.51

Cleary50 undertook a review of EEs of investments in HSI

identifying 33 studies (in the study, Cleary50 actually refers to

these interventions as HSS). However, 13 were cost or budget

impact analysis without any calculation of benefits, whereas 8

reported benefits in natural units (eg, facility deliveries and device

uptake) restricting comparability and proper value assessments

from taking place. The evaluations presenting results in generic

health outcomes (DALYs/quality-adjusted life-years) include 2

voucher schemes incentivizing maternal, child, and delivery ser-

vices,52,53 the implementation of guidelines, trainings, and feed-

back for health workers,54 the scale up of mental health

services,55,56 a state health insurance program,57 training for

commercial drug retailers,58 integration of a package of maternal

and newborn care,59 and expansion of health systems toward

provision of surgical services.60 None of the cited studies made

attempts to identify the set of healthcare interventions that might

be affected. Therefore, cost-effectiveness estimates were based on

the narrow disease- or program-specific set of outcomes identified

as priorities for the evaluations. Similarly, Hendrix et al61 under-

took a review but only included studies for which an incremental

cost-effectiveness ratio was calculable, identifying 27 studies.

Similarly, Vaughan et al62 undertook a review of EEs of com-

munity healthcare workers (CHWs), but all studies identified took

the perspective of a single intervention or disease area. Vaughan

et al62 indicate that CHWs in the studies included addressed a

number of health areas, including reproductive, maternal and

child health, tuberculosis, malaria, malnutrition, and so on.

Despite this, none acknowledged or attempted to incorporate the

potential impacts on the wider set of healthcare interventions

delivered by CHWs. A similar issue is faced with the evaluation of

a quality improvement intervention for CHWs in Kenya.63 Mcpake

et al64 estimate the cost-effectiveness of the introduction of CHWs

in 3 countries. Although they include a portfolio of services pro-

vided by CHWs in their calculations, they did not attempt to

incorporate the wider health system impacts of introducing a new

healthcare cadre. The evaluation of CHWs by Escribano Ferrer

et al65 faces a similar limitation.

Several studies have estimated the cost-effectiveness of

performance-based financing (PBF) schemes (sometimes referred

to as results-based financing or pay for performance schemes) in

LMICs66; although, using the categories of Chee et al,24 these are

an example of HSS rather than investments in HSI. Borghi et al67

evaluate a scheme in Tanzania but only consider additional facil-

ity births to estimate health benefits, although the scheme

incentivized a wider group of interventions. Zeng et al68 and

Salehi et al69 are more aligned with the “platform approach,”

through acknowledging the impact of PBF schemes on multiple

healthcare interventions and calculating the total benefit as the

aggregation of the quality-adjusted life-years. However, both

studies acknowledge the schemes incentivized and likely affected

several additional healthcare interventions and services not

included in their calculations. Recent literature has also
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highlighted an important consideration in PBF schemes has been

the impact on nonincentivized services.70 This, again, is an

acknowledgment that such schemes affect the service delivery

platforms that many different healthcare interventions rely on. As

such, although a number of assessments of the value of PBFs have

been undertaken using the EE principles, a full value assessment

cannot be made without considering the impact on all services

that share the common HSI, a principle outlined by the “platforms

approach.”

LeFevre et al71 assessed the value of a mobile messaging ser-

vice by examining changes in utilization of antenatal care visits

and childhood immunizations without consideration of the

impact on other interventions that utilize these delivery platforms

or changes in quality. This method of calculating cost-effectiveness

through changes in utilization rates, undertaken by a substantive

number of studies, is frequently a result of utilizing the Lives Saved

Tool. This results in particularly restrictive assumptions being

made about how utilization changes for a subset of interventions

translate into generic measures of health benefit. A study that

highlights the issues of this approach is Witter et al.72 They

evaluate the cost-effectiveness of a health-system-wide reform

based around the removal of user fees for maternal and child

services. However, although this likely had system-wide impacts,

cost-effectiveness was only calculated using coverage changes of

the key maternal and child healthcare interventions made free

under the program.

Ochalek et al8 (2018) allows for the calculation of the value of

investing in the removal of constraints that prevent full imple-

mentation of healthcare interventions without specifying what

type of HSI investments are required. Mohan et al,73 using the

principles of the “platform approach,” utilize a linear constrained

optimization approach to consider the value of investing in

additional health workers to relieve human resource constraints

in the delivery of healthcare interventions.

Discussion

There has been a general impetus in the development and

adaptation of EEs methods to ensure that they are fit for purpose

and the problems faced in global health.74 Overcoming these

methodological challenges is particularly important with the

move away from vertical- and disease-specific programming. In

fact, limiting the scope of EEs to healthcare interventions may

have contributed toward the proliferation of the vertical disease-

specific and programmatic approach many health systems

adopted in the first place.

This review demonstrates increasing interest, and persistent

challenges faced, in undertaking EE to guide investments in health

systems inputs. We identify 2 principal factors that complicate

calculating estimates of cost-per-DALY-averted for investments in

HSI compared with healthcare interventions. It is ultimately the

receipt of healthcare interventions that result in health improve-

ments. As such, healthcare interventions are proximal to and

directly related to the outcome of interest, health gains.

Conversely, the health benefits from HSI are realized only through

effects on the delivery of healthcare interventions. Therefore, the

distal nature of HSI to the ultimate health gains complicates

accurately identifying gains realized from investments. There is a

continuum of difficulty in linking investments in HSI with out-

comes related to the proximity of the input to health service de-

livery. For example, an investment to overcome a bottleneck in

service delivery, such as in specific transport infrastructure to take

HIV diagnostic samples collected at facilities to central labora-

tories for analyses, with the results returned in a timely manner to

facilities, are relatively straightforward to link to estimates of

subsequent health gains. However, many investments in HSI, such

as in laboratories themselves that are used by many disease pro-

grams, in outbreak surveillance programs or in the health work-

force training, involve increasing system-wide capabilities. This

introduces problems of interdependencies between services that

utilize the same inputs. These factors create an “attribution

problem,” which prevents the straightforward application of EE

methods used for healthcare interventions to enable value as-

sessments for HSI (there is an additional potential issue that in-

vestments in HSI may more frequently have a large budget impact.

Health opportunity costs are likely to change with investments

with nonmarginal budget impacts, which can be problematic for

value assessments when using EE methods providing empirical

estimates of health opportunity costs based on the marginal

productivity of expenditure.75 This creates another potential issue

when applying EE principals and methods to assess investments

in HSI. However, this concern is beyond the scope of this article).

The intensification of focus on HSI requires an accompanying

improvement in the evidence used to inform and justify in-

vestments choices. There is increasing recognition of the impor-

tance of undertaking EEs for investments in HSI to guide resource

allocation decisions. However, unlike healthcare interventions,

there is not currently a well-developed framework and consensus

on how to undertake value assessments for such investments. This

article presented the case for the importance of undertaking value

assessments for investments in HSI, as well as highlighting the

additional conceptual and analytical challenges of doing so. Early

attempts have been made to outline theoretical approaches and

frameworks when considering EEs of investments in HSI; how-

ever, a comprehensive framework, comparable with the one

guiding EEs of healthcare interventions, is yet to be developed.

Early frameworks continued to revolve around evaluations of

individual or packages of healthcare interventions while enabling

evaluations of system inputs. Morton et al,43 Van Baal et al,44 and

Hauck et al47 provide a starting point for the development of a

comprehensive conceptual frameworks for assessing the value of

investments in HSI following the principles of EEs. However, work

is required to link HSI with service delivery to identify the reali-

zation of health gains from investments. This necessitates out-

lining production functions relating HSI with healthcare

interventions. Given this evidence gap, existing empirical evalu-

ations typically report on impacts on only select interventions,

without consideration of wider impacts and interactions, inad-

vertently verticalizing investments in HSI.6 Therefore, until a more

comprehensive theoretic framework is developed outlining

criteria and steps for undertaking EEs for HSI (similar to that for

healthcare interventions), empirical EEs of HSI investments will

likely continue to significantly underestimate the benefits and

cost-effectiveness of such investments. Health systems modeling,

which could capture dynamic interactions between the availabil-

ity and quality of HSI and delivery of healthcare intervention, offer

particular promise.48

The potential benefits of such modeling go beyond just

appropriately valuing the health benefits of investments in HSI.

Often modeling these production functions can make efficient use

of preexisting evidence. Instead of undertaking resource intensive

impact evaluations examining the health impacts of specific in-

vestments in HSI, in which large sample sizes and long time ho-

rizons are needed to detect effects on rare events (infections

avoided, mortality, etc), pragmatic use of preexisting evidence

from large-scale randomized controlled trials on the health effects

of healthcare interventions can be made. Modeling can link

pathways between HSI and healthcare interventions. For many

types of HSI, evidence of their relationship with the delivery of
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healthcare interventions may commonly exist, for example,

health worker time in motion studies or impacts of opening

healthcare facilities improving access. This still requires that

pathways between HSI and all downstream healthcare in-

terventions influenced are modeled, which may, for certain HSI,

continue to necessitate the implementation of real-world eval-

uations to identify the full spectrum of healthcare interventions

influenced.

However, when data permit, modeling production functions

relating HSI with health benefits although their relationship with

healthcare interventions allows for the generation of evidence to

inform investment and resource allocation decisions without the

need for pilot studies to generate estimates of the health effects of

investments in HSI. This movement from “ex-post” evidence

generation to “ex-ante” is more compatible with dynamic health

system planning. Additionally, such a modeling approach allows

for simultaneous consideration of many relevant comparators,

enabling comparison of many possible competing investments in

HSI (and non-HSI), as opposed to the alternatives considered be-

ing limited by the number of pilot studies and impact evaluations

that can practically be implemented. The use of secondary data

and model-based CEA, as opposed to trial-based analysis, is

already well established and provide many benefits for value

assessments of healthcare interventions. These methods also offer

potential solutions to the idiosyncratic methodological challenges

of evaluating investments in HSI.

Although similar methodological issues affect value assess-

ments for both investment in HSI and HSS, the proposed modeling

solutions offer greater efficiency gains in terms of leveraging

existing data far more readily for the former. Modeling linkages

between HSI (ie, physical and human inputs) and the delivery of

healthcare interventions is arguably easier, given existing data

availability, than modeling how changes in the organizational

structure of healthcare systems (ie, HSS), for example, related to

governance or financing, affects intervention delivery. As noted by

Chee et al,15 HSS is often a much more holistic and tailored

country/system-specific activity “accomplished by more compre-

hensive changes to policies and regulations, organizational

structures, and relationships across the health system building

blocks that motivate changes in behaviour.” Because HSS will

often involve unique and nuanced combinations of activities and

reforms, it is unlikely data that might inform how such a reform

impacts service delivery are readily available. This would neces-

sitate undertaking impact evaluations for each distinct HSS ac-

tivity to fully elucidate the breadth of impact and parameterize

specific impacts on interventions. Because the scope of impacts

from HSS are likely even wider and pathways more complex than

HSI, in undertaking evaluations, it may ultimately be easier to

directly examine changes in health outcomes, rather than

capturing the various effects on HSI and subsequent healthcare

service delivery (however, an impact evaluation on the healthcare

service delivery effect of investments in HSS activities and reforms

should still apply the principle of capturing the effect of HSS on all

the healthcare interventions impacted). As such, the type of health

system and economic modeling proposed is potentially less

immediately beneficial when applied to investments in HSS—

because of this modeling complexity and lower external validity of

preexisting data—as it is for decision making regarding in-

vestments in HSI. The above provides a rationale for distinguishing

between HSI and HSS. The further development of a framework

and guidelines clarifying data requirements and modeling ap-

proaches will shed light on the circumstances and types of health

system investments in which value assessments might feasibly be

undertaken.

Until a comprehensive framework is developed, guiding the

evidence required and thereby stimulating the generation and

collation of such evidence, the same methodological rigor as seen

with value assessments and priority setting for healthcare in-

terventions will not be applied to value-for-money assessments

for HSI investments. This will continue to act as a significant

constraint for improving the allocative efficiency of healthcare

budgets globally.
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