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Background

Technically feasible and cost-effective
interventions exist to reduce maternal,
newborn, and child mortality [1,2]. This
potential has not been fully realised due to
the failure of health systems to improve the
delivery and uptake of these priority
interventions, particularly amongst the
most vulnerable women and children.
Underfunded investments in maternal,
newborn, and child health (MNCH) are
part of the impediment [3,4], but unspent
funds in a diversity of resource-constrained
settings reflect a common problem of low
absorptive capacity and the challenges of
implementation at the local level [5,6,7,8].
Health systems research to understand the
impediments to scaling-up these cost-
effective interventions is critical in re-
source-poor settings but is rarely priori-
tised [9], with much of the research that
does exist focused at the global or national
level [10,11].

The Investment Case (IC) framework is
one such health systems research approach
that aims to support MNCH planning and
budgeting. We do this by working with
local planners and stakeholders to (i)
identify the local constraints hampering
the scaling-up of cost-effecive  MNCH
interventions; (ii) design realistic strategies
to address those constraints; and (iii)
estimate the expected mortality impact
and costs of implementing strategies. The
framework (Figure 1) combines strategic
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problem-solving [12] with a decision-
support model. Since the approach in-
cludes estimates of cost and impact of
implementing strategies, the expectation is
that it can not only be used by local
planners to produce evidence-based plans
linked to budgets, but also to advocate for
more and better allocated funding towards
MNCH.

We implemented this approach in four
Asian countries: India, Indonesia, Nepal,
and the Philippines. In our aim to
influence plans and budgets, the success
of the IC was varied and reflected the
difficulties of managing decentralised sys-
tems. Here we detail the implementation
of the framework in the four participating
countries, how the process was used to
influence planning and budgeting in each
setting, and the lessons learnt.

Choice of Study Site

To ensure the IC would be able to
inform the development of MNCH plans
and budgets, it was important to under-

take analysis at the level where health
planning takes place. In devolved settings,
policymakers opted for IC development in
a few locations representative of “typical”
disadvantaged sub-national wunits. This
included two districts and two cities in
Indonesia, two provinces and one city in
the Philippines, and two districts in the
State of Orissa, India. In the centralised
health system of Nepal, three clusters of
disadvantaged districts were chosen that
represent the country’s different ecological
regions.

The Investment Case
Framework

The IC framework pairs locally led
problem-solving  analysis with robust
quantitative techniques to inform local
decision-making (Figure 1). The range of
data required for performance-based plan-
ning and budgeting is often not readily
available, and must be reconciled and
integrated for use in the development of
local plans and budgets. The IC performs
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this function by bringing into a single
framework the various streams of evidence
answering the key research questions
underlying evidence-based plans and bud-
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the scaling-up strategies.
Strategic problem-solving starts with the
definition and diagnosis of the problem.

Diagnose Develop Estimate

Problem the problem Strategies realistic targets
Solving
1 2 3
. Estimate causes of death
Modelling

and bottlenecks to coverage Estimate marginal impact and costs of scaling-up strategies
determinants

1. Strategic problem-solving starts with the definition and diagnosis of the problem. For MDGs 4 & 5, the
problem is defined in terms of mortality — that is, who is dying and from what causes. The next step is
identifying which health interventions could have prevented those deaths, and what is hampering their
scale-up. For these purposes, data collected on mortality, causes of death, and bottlenecks to
intervention coverage (see supplementary material 1), are validated and analysed in problem-solving
workshops. The key interventions addressing causes of death and the root cause of the health system
constraints preventing the scale-up of these interventions are identified.

2. Once the root cause of health system constraints has been identified, strategies are developed taking
into account the local context, policy, and legislative constraints, and the overall structure of the health

system. Details of the strategies to scale-up and the associated cost components are defined.

3. Increases in coverage targets that would arise from the implementation of suggested strategies are
specified. The model is used to estimate the impact and cost for implemented strategies.

Figure 1. The Investment Case framework. MDG, Millennium Development Goal.
doi:10.1371/journal.pmed.1001282.g001
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The IC team at each site started by
mapping available local data on mortality,
health intervention coverage, and health
system costs. Once the available evidence
was collected and evaluated, problem-
solving workshops were undertaken. The
composition and numbers of participants
at these workshops differed in each
country but included health officials from
various levels of government, field work-
ers, MNCH experts, and development
partners. These facilitated workshops were
each run over two to three days, and
followed a standard format. This IC used
the bottlenecks approach, which was
originally developed by Tanahashi [13]
and further refined by UNICEF and The
World Bank [14], to aid a systematic
diagnosis of health system constraints and
formulation of strategies (Text SI1). It
provides a consistent and structured way
to help local stakeholders evaluate the
major determinants of health intervention
coverage and identify the root causes of
the health system constraints in disadvan-
taged locations. Strategies to address these
constraints were developed taking into
account the local context, policy, and
legislative constraints, and the overall
structure of the health system. Coverage
targets that could be achieved if identified
strategies were implemented were also
estimated. Since the objective was to
formulate strategies that can be imple-
mented by the health sector in the next
budgeting cycle, the emphasis was on
improvements in health services within
the current policy framework. A limitation
of such a pragmatic focus is that high level
policy options such as the introduction of
social insurance are not taken into consid-
eration.

Performance-based plans and budgets
require an understanding of the expected
impact and costs of alternative strategies
proposed. We thus developed an Excel-
based decision-support model that esti-
mates the expected marginal impact and
costs of implementing alternative scenarios
of scale-up strategies. To estimate the
expected impact that coverage targets
would have on health outcomes, we use
available evidence from the literature
[1,2,10,15]. Such evidence, which is
limited to the efficacy of critical interven-
tions on causes of death, led us to choose
mortality indicators as a measure of
impact. Acknowledging the difficulties
tracking mortality at sub-national level,
impact measures were used not to monitor
progress but rather to indicate the likely
benefits of one scenario over another. For
example, impact estimates were used to
illustrate that increasing coverage of emer-
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gency obstetric care would lead to sub-
stantial reductions in maternal mortality
due to post-partum haemorrhage.

Results of the problem-solving analysis
and the modelling of cost and impact for
the four countries are presented elsewhere
(E. Jimenez-Soto, S. La Vincente, A.
Clark, S. Firth, A. Morgan, et al,
unpublished observations). To illustrate
the types of constraints and strategies
arising from the problem solving analysis
as well as the impact and cost of
implementing these strategies, Text S2
provides a case study from Nepal. To
assess the policy impact of this initiative in
the year 2011, a comparison was made
between the IC strategies and those
adopted in the plans and budgets that
the IC intended to influence.

Did the IC Approach Influence
Planning and Budgeting?

In Orissa, since the strategies identified
in the two sites were relevant to other
districts and required state-level action, the
results of the IC were used to inform the
development of the state level 2011-2012
National Rural Health Mission Pro-
gramme Implementation Plan. Some of
the key IC strategies were already included
in the previous year’s state plan. However,
new strategies were identified that focused
on simple solutions to address implemen-
tation bottlenecks. For example, to prevent
“doubling up” of duties and improve
availability of health personnel, the IC
recommendation was to divide the respon-
sibilities between cadres of the same field
staff located in the same area. The IC also
revealed that district officials were un-
aware of state-level strategies and policies
recognized by all parties as important to
scale-up coverage. This information
prompted the state government to im-
prove their communication channels with
districts and put in place mechanisms to
support implementation. For state officials,
the use of the IC costing estimates also
provided a powerful rationale for disad-
vantaged districts with smaller populations
to advocate for budget allocation based on
needs rather than population.

In the Philippines, the IC process
influenced the development of annual
plans and budgets in all three local
government units, with incorporation of
the recommended IC strategies. The 1C
findings, in particular the results of the
problem-solving analysis and the costing
information, were found to be very helpful
in developing the various inputs for the
Annual Operations Plans (AOPs) and
negotiating budget allocations with other

authorities. In one of the sites, prior to the
IC, an urban health infrastructure strategy
was under consideration by health system
planners. The IC modelling showed that
this strategy would have a minimal impact
on MNCH, despite having a high cost.
These IC findings provided convincing
evidence in an accessible format, which
could be used to lobby for an alternative
focus on innovative public-private part-
nerships. These strategies were endorsed
and funded through the local implemen-
tation plans for 2011. We are currently
assessing the extent to which these strat-
egies have been implemented and kept in
the subsequent annual plans for 2012. The
team has been in discussions with the
government regarding the use of a simpli-
fied IC methodology in other areas of the
country.

The IC in Nepal occurred in parallel to
the development of the five-year National
Health Sector Programme — Implementa-
tion Plan II (NHSP-IPII) and focused on
clusters of disadvantaged districts. Political
circumstances along with unrealistic time-
lines prevented the IC results from having
a direct influence on planning and bud-
geting processes. However, national gov-
ernment officials involved in the IC noted
the potential added value of the IC
approach to support individual district-
level evidence-based plans and budgets,
particularly within the current discussions
of decentralised planning. A district level
IC is currently underway, to examine the
extent to which this approach can be used
to mobilise local resources, strengthen
local capacity for problem-solving, and
influence central government resource
allocation.

In Indonesia, local plans in the four sites
have included a large number of the IC
recommendations that are within the
domain of district health offices. However,
we found that a large number of strategies
required to scale-up critical MNCH ser-
vices—such as those related to family
planning or comprehensive emergency
obstetric and neonatal care—were not
adopted, as they involve high transaction
costs and face coordination and funding
constraints at higher levels of government.
The evidence provided by the IC in this
respect has prompted national policy-
makers participating in the IC Steering
Committee to investigate feasible ways of
addressing these high-level issues within
the current political environment. In
Papua—where there is greater autonomy
over fiscal resources—the IC is currently
being used with a different focus, that is, to
assess whether it can contribute to more
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Figure 2. Comparison of proposed and actual timeline of IC activities in Indonesia.

doi:10.1371/journal.pmed.1001282.g002

efficient allocation of resources in this
province.

Lessons Learnt
1. Using Evidence to Influence Policy
Processes

The approach aims to address the
technical demands of planning and bud-
geting, with the expectation that through
use of evidence, planners will be better
able to influence the political dialogue for
resource allocation. Governments in our
study sites acknowledged the utility of the
process and supported further work, but
our varying degree of success demon-
strates that evidence-based initiatives like
the IC need to be strongly anchored in
policy processes directly aimed to
strengthen local planning and budgeting.
Such processes are political by nature and
the IC framework does not directly
capture those political elements. A retro-
spective evaluation of the IC, currently
underway, will help to unpack those
factors and elicit the extent to which
other policy frameworks addressing the
political aspects of priority-setting can aid
the process.

2. Engagement of Policymakers and
Fitting in with Government
Timelines

In a planning support activity such as
the IC—which seeks to work in partner-
ship with governments and inform the
planning process—relationships with key
stakeholders are critical. The extensive
engagement with policymakers necessary
for these sorts of initiatives is both a
strength and a limitation. Local planners
want to understand the implications of
their decisions, and local-level problem-
solving allows for genuine “bottom up”
strategic planning, empowering those
delivering services to “own’ intervention
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coverage targets. However, such levels of
stakeholder engagement required time
and resources. The need for IC results
to feed into and complement existing
planning and budgeting processes and
timeframes and for the team to respond
promptly to requests from government
also required a flexible approach in each
country. For example, Figure 2 illustrates
the case of Indonesia, where at the
request of government officials, multiple
new activities were included to facilitate
the policy dialogue with various sectors
and levels of government.

3. Addressing Poor Quality Data at a
Local Level

The current ICs have relied on inten-
sive and costly one-off data collection and
validation exercises. One of the key
challenges encountered was the limited
availability of high-quality data, even for
basic parameters such as intervention
coverage, at the sub-national level. In
such cases available data at higher levels
(e.g., state) were used after local valida-
tion of estimates to ensure that these
reflected the local situation, and were
accepted by local stakeholders. Continu-
ing investments in health information
systems are required to improve the
quality of routine data and create direct
links to evidence-based sub-national pol-
icy exercises like the IC. Our experience
suggests that once they are shown the
utility of local data, local planners are
keen to strengthen their routine data
collection systems, and request guidance
in how to achieve this.

4. Maintaining the Quality of
Problem-Solving Discussions

The IC process was well-received by
health planners as a framework that
allowed systematic examination of their

data and formulation of achievable targets
relevant to identified local health system
constraints. There is limited evidence for
which strategies are the best to scale up
critical interventions and the evidence
that does exist is highly context-specific,
with the impact of different approaches
strongly influenced by multiple factors
such as implementation design, politics,
and governance (S. Hollingworth, D.
Hertz, A. Malik, S. Forsyth, E. Jimenez-
Soto, unpublished observations). This lack
of evidence makes the quality of discus-
sion during the problem-solving work-
shops even more critical, and without due
attention this can be a potential limitation
of such processes. Particular attention was
paid to facilitation of these workshops to
preserve the quality of the discussions.
Strategies identified during the problem-
solving workshops were subsequently
reviewed by MNCH experts, for further
validation, to introduce novel or innova-
tive approaches not previously considered
by workshop participants and to advise
whether proposed strategies would work
within the current regulatory environ-
ment.

5. The Use of Impact and Costing
Estimates

The estimation of impact and costs was
found to be a particularly useful aspect of
the IC process, with the modelling exercise
used as an aid rather than a substitute for
sound problem-solving. These results can
help to guide decisions around selection
and prioritisation of strategies, which can
then be wused to make the case to
administrators and funders. However, the
complexity of the modelling exercise posed
challenges to capacity building. In some
instances, opportunities for policy dialogue
were missed because results could not be
provided at very short notice or on the
spot. As a result, we have developed a
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simplified version of the decision-support
model, which is being used in the new IC
sites.

Conclusion

Recent studies suggest that, in resource-
limited settings, priority should be given to
health policy and systems research to
improve coverage of existing effective
MNCH interventions [9]. There is also a
call to build and support the capacity of
local experts and policymakers to engage
in priority-setting exercises using the best
available tools and evidence [16]. The IC
approach aims to improve up-take of
critical MNCH interventions by improv-
ing local capacity for planning and
budgeting using a robust methodology.
Whilst the success of this initiative has
been varied across our study sites, the
positive feedback received from key stake-
holders suggests an untapped potential for
the use of similar knowledge-sharing
approaches to support policy dialogue in-
country. We found the multi-partner
approach, whereby the research team
partnered with health planners, to be an
effective model. This allows researchers to

References

1. Boschi-Pinto C, Young M, Black RE (2010) The
child health epidemiology reference group re-
views of the effectiveness of interventions to
reduce maternal, neonatal and child mortality.
Int J Epidemiol 2 39: i3-i6.

2. Darmstadt GL, Bhutta ZA, Cousens S, Adam T,
Walker N, et al. (2005) Evidence-based, cost-
effective interventions: how many newborn babies
can we save? Lancet 365: 977-988.

3. Fryatt R, Mills A, Nordstrom A (2010) Financing
of health systems to achieve the health Millenni-
um Development Goals in low-income countries.
Lancet 375: 419-426.

4. Asia-Pacific MNCH health group (2008) An
Investment Case for maternal, neonatal and child
health in Asia and the Pacific.

5. Kumar AKS, Chen LC, Choudhury M, Ganju S,
Mahajan V, et al. (2011) Financing health care for all:
challenges and opportunities. Lancet 377: 668-679.

6. Lakshminarayanan R (2003) Decentralisation and
its implications for reproductive health: the
Philippines experience. Reprod Health Matters
11: 96-107.

PLOS Medicine | www.plosmedicine.org

address specific research gaps and allows
the health managers to focus on their core
business of delivering universal health
coverage.

Supporting Information

Text S1 The bottlenecks approach.
Explanation of the bottlenecks approach
used for the Investment Case Project.

(DOC)

Text 82 Nepal case study.
(DOC)
Acknowledgments

We would like to thank the governments of our
study countries for permission to do this work,
sharing their data and validation of findings. We
would also like to thank all participants in our
problem-solving workshops including health
professionals, local health planners, and devel-
opment partners for contributing their local
knowledge and experience to the analysis.
Thanks also go to Lisa Fitzgerald and Chris
Morgan for developing facilitator guidelines for
the bottleneck workshops, and Kim Mulholland
and Alan Lopez for their continued support of
the project.

7. MoHP (2010) National Health Sector Pro-
gramme — Implementation Plan II (2010-2015).
Kathmandu Ministry of Health and Population.

8. World Bank (2008) Investing in Indonesia’s
health: challenges and opportunities for future
public spending. Jakarta: World Bank.

9. Tomlinson M, Chopra M, Sanders D, Bradshaw
D, Hendricks M, et al. (2007) Setting priorities in
child health research investments for South
Africa. PLoS Med 4: €259. doi:10.1371/jour-
nal.pmed.1000259

10. Campbell OM, Graham W] (2006) Strategies for
reducing maternal mortality: getting on with what
works. Lancet 368: 1284-1299.

11. Ranson MK, Hanson K, Oliveira-Cruz V, Mills
A (2003) Constraints to expanding access to
health interventions: an empirical analysis and
country typology. Journal of International Devel-
opment 15: 15-39.

12. van Aken JE, Berends H, van der Bij H (2007)
Problem solving in organisations - a methodolog-
ical handbook for business students. Cambridge:
Cambridge University Press.

Investment Case team for India, In-
donesia, Nepal, Papua New Guinea and
the Philippines:

Anna Bauze (Burnet Institute, Australia),
Deni Harbianto (Gadjah Mada University,
Indonesia), Soewarta Kosen (National Institute
of Health and Development, Indonesia), Aleli
Kraft (UPecon Foundation, Philippines), Faozi
Kurniawan (Gadjah Mada University, Indone-
sia), Michelle D. Macalintal (UPecon Founda-
tion, Philippines), Paul A. Mariano (UPecon
Foundation, Philippines), Kim Nguyen (School
of Population Health, University of Queens-
land, Australia), Marian Angelika K. Pangani-
ban (UPecon Foundation, Philippines), Rajash-
ree Panicker (Public Health Foundation of
India), Johanna M. Santiago (UPecon Founda-
tion, Philippines), Sneha Singh (Public Health
Foundation of India), Jacobe J. Villareal
(UPecon Foundation, Philippines), and Yulia
Widiati (Gadjah Mada University, Indonesia).

Author Contributions

Wrote the first draft of the manuscript: EJS
SLV. Contributed to the writing of the
manuscript: EJS SLV AC SF AM ZD PD BA
BV LT YP. ICMJE criteria for authorship read
and met: EJS SLV AC SF AM ZD PD BA BV
LT YP. Agree with manuscript results and
conclusions: EJS SLV AC SF AM ZD PD BA
BV LT YP.

13. Tanahashi T (1978) Health service coverage and
its evaluation. Bull World Health Organ 56: 295~
303.

14. Soucat A, Van Lerberghe W, Diop F, Nam NS,
Knippenberg R (2002) Marginal Budgeting for
Bottlenecks: a new costing and resource allocation
practice to buy health results. Using health
sector’s budget expansion to progress towards
the Millennium Development Goals in Sub-
Saharan Africa. Washington (D.C.): World Bank.

15. Jones G, Steketee RW, Black RE, Bhutta ZA,
Morris SS (2003) How many child deaths can we
prevent this year? Lancet 362: 65-71.

16. Rudan I, Kapiriri L, Tomlinson M, Balliet M,
Cohen B, et al. (2010) Evidence-based priority
setting for health care and research: tools to
support policy in maternal, neonatal, and child
health in africa. PLoS Med 7: e1000308.
doi:10.1371/journal.pmed.1000308

August 2012 | Volume 9 | Issue 8 | 1001282



