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Agenda

• Perché preoccuparsi dell’impatto economico e sociale
• Quali modelli di valutazione economica nello scenario attuale
• Che cos’è il «fiscal impact»
• Esempi
• Considerazioni finali



Perché preccuparsi dell’impatto 
economico e sociale  (1/2)

• Sostenibilità (economica) dei sistemi sanitari pubblici
• Ricerca di modelli di giustizia sociale «accettabili»
• Cambiamento della prospettiva: dal «quanto costa» a «quanto vale»; 
• Consapevolezza del «valore» della salute per i sistemi economici;
• Prospettiva dei pazienti: dalla salute al benessere (es. active ageing)
• Sanità come «ecosistema»
• Disruptive innovations
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The broad socioeconomic benefits of vaccination
David E. Bloom,1* Victoria Y. Fan,1,2 J. P. Sevilla1,3

Evaluating vaccination programs according to their broad socioeconomic benefits, beyond their health benefits, 
will help to address the twin problems of vaccine underutilization and weak incentives for vaccine innovation.

Vaccination is among the most important 
public health innovations of all time. It saves 
6 million lives each year, including those of 
2.5 million children, and has eradicated small-
pox and almost eradicated polio (1). It reduces 
infectious disease burden more effectively than 
any other public health strategy, with the pos-
sible exception of the provision of clean water. 
In the United States, the incidence of the nine 
diseases for which vaccination has been rec-
ommended the longest has declined by 95% (2).

Despite vaccination’s proven track record, 
two global challenges persist: It remains un-
derutilized relative to global recommenda-
tions, and incentives for vaccine innovation 
are relatively weak. These challenges are com-
plex and defy single-factor explanations. Un-
derutilization is driven by constrained budgets 
and competing public-sector priorities (for 
example, economic growth, poverty alleviation, 
and education), oligopolistic pricing (high prices 
reflecting few sellers), and vaccine hesitancy 
(the reluctance of individuals to get vaccinated 
or to have their children vaccinated, often due 
to mistrust or misinformation). Incentives to 
invest in vaccine research and development 
(R&D) are weak in part because of public- 
sector payers’ exerting downward pressure 
on prices. Vaccine R&D is a fixed cost and 
global public good, and markets have well-
known problems financing such investments 
adequately and equitably.

These challenges are related and can be 
in tension with each other. Reducing vaccine 
prices increases utilization but undermines 
innovation if prices fail to compensate firms 
for the costs and risks of R&D. Raising prices 
improves incentives but jeopardizes utiliza-
tion and can regressively redistribute resources 
from global populations to the pharmaceu-
tical industry. Reconciling utilization and in-
centives therefore requires balancing equity 
and efficiency goals. 

Underlying both of these challenges is the 
narrow perspective typically taken by policy- 

makers when measuring value-for-money to 
inform decisions about vaccination budgets.

Vaccination-relevant priority setting within 
a country occurs at two levels: within–health- 
sector priority setting and public-sector–wide 
priority setting. Within-health–sector prior-
ity setting takes the health sector’s budget as 
given and allocates it across health interven-
tions (for example, vaccines versus cancer 
treatments). An example of a decision at this 
level is funding pediatric vaccination against 
pneumococcal disease versus funding the con-
struction of new community clinics. Such pri-
ority setting is typically the province of health 
ministries. Public-sector–wide priority setting 
determines the size of the health budget as 
a share of the overall public-sector budget 
(assumed, for simplicity, to be fixed in size). It 
sometimes considers line items in a specific 
sector’s budget, like vaccination expenditures. 
It requires balancing all of society’s compet-
ing priorities (like health, economic growth, 
equity, and education). This, in turn, requires 
assessing the relative value of qualitatively 
different public-sector outputs (for example, 
lowering under-five mortality rates versus rais-
ing primary school completion rates). An ex-
ample of a decision at this level is expanding 
the national vaccination budget at the expense 
of the public works budget. Such decisions are 
typically the remit of finance ministries. Rational 
policy-makers at either level should set resource 
allocation priorities using normatively and sci-
entifically defensible valuation frameworks. Two 
widely used frameworks are cost-effectiveness 
analysis from the health-sector perspective 
(CEA-H) and benefit-cost analysis (BCA).

COST-EFFECTIVENESS ANALYSIS FROM 
THE HEALTH SECTOR PERSPECTIVE
Suppose a finance ministry adheres to the fol-
lowing commonsense process: It ascertains 
society’s relative preferences regarding social 
goods (for example, health, education, infra-

structure, etc.), gives the health ministry a 
budget proportional to the strength of social 
preferences for health vis-à-vis non-health 
social goods, and delegates to the health min-
istry the task of producing as much health as 
possible given that budget. This process nat-
urally lends itself to health ministries’ setting 
their priorities on the basis of CEA-H. CEA-H 
takes the health budget as given and allocates 
it across competing interventions to maxi-
mize overall health gains per budget dollar 
spent. CEA-H measures individuals’ overall 
health over some duration (such as a lifetime) 
as a weighted average of time spent in various 
health states, where the weights reflect indi-
viduals’ relative preferences for the quality of 
life associated with those states. Overall health is 
commonly measured in quality-adjusted life 
years (QALYs). CEA-H tells the health min-
istry to prioritize interventions with low incre-
mental cost-effectiveness ratios or budget dollars 
required per QALY produced. This maxi  mizes 
society’s QALY gain from the fixed budget. 
CEA-H is a narrow approach to vaccine evalua-
tion because it focuses on only two effects of 
vaccination: QALYs and the health budget.

BENEFIT-COST ANALYSIS
For the past quarter century, health expen-
ditures have increasingly been reconceptu-
alized as not mere consumption of resources, 
but also as productive investments yielding 
broad socioeconomic benefits for individu-
als and societies. This newer view emphasizes 
the well- documented instrumental value of 
health in facilitating non-health aspects of in-
dividual and social well-being. Vaccines pre-
vent physical and cognitive impairments, which 
improves educational outcomes and labor pro-
ductivity. They reduce child mortality, which 
reduces precautionary fertility (3), and may, in 
turn, spur economic growth via a demographic 
dividend (4). Vaccines protect against the fi-
nancial risks of illness such as out-of-pocket 
medical care costs and lost earnings. The pro-
ductivity benefits of vaccines can manifest in 
higher growth rates of per capita gross domestic 
product (GDP) (5). Keeping people productive 
also yields fiscal benefits in terms of higher 
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The broader economic impact of
vaccination: reviewing and appraising the
strength of evidence
Mark Jit1,2, Raymond Hutubessy3*, May Ee Png4, Neisha Sundaram4, Jananie Audimulam4, Safiyah Salim4
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Abstract

Background: Microeconomic evaluations of public health programmes such as immunisation typically only consider
direct health benefits and medical cost savings. Broader economic benefits around childhood development, household
behaviour, and macro-economic indicators are increasingly important, but the evidence linking immunization to such
benefits is unclear.

Methods: A conceptual framework of pathways between immunisation and its proposed broader economic benefits
was developed through expert consultation. Relevant articles were obtained from previous reviews, snowballing, and
expert consultation. Articles were associated with one of the pathways and quality assessed using modified Grading of
Recommendations Assessment, Development, and Evaluation (GRADE) criteria.

Results: We found 20 studies directly relevant to one or more pathways. Evidence of moderate quality from
experimental and observational studies was found for benefits due to immunisation in improved childhood
physical development, educational outcomes, and equity in distribution of health gains. Only modelling
evidence or evidence outside the immunization field supports extrapolating these benefits to household
economic behaviour and macro-economic indicators.

Conclusion: Innovative use of experimental and observational study designs is needed to fill evidence gaps
around key pathways between immunisation and many of its proposed economic benefits.

Keywords: Cost-effectiveness, Health economics, Immunisation, Systematic review, Vaccines

Background
Investment in immunisation programmes in both devel-
oped and developing countries has dramatically increased
over the past two decades [1]. This is partly due to the de-
velopment of new vaccines against major diseases [2], as
well as the growth of new financing mechanisms through
organisations such as Gavi, the Vaccine Alliance, and the
Pan American Health Organization [3]. Spending growth
has, in turn, heightened the importance of rigorous justifi-
cation of the value of investing in immunisation [4]. Micro-
economic evaluations are used to inform decision-making
by national and multinational stakeholders, by comparing
the economic cost of implementing vaccine program in-

frastructure, purchase, and delivery, against the health and
economic benefits of vaccination.
However, many cost-effectiveness studies only consider

direct health benefits and medical cost savings, although
some consider a few wider benefits such as indirect (herd)
protection and care-related productivity gains. However,
economists have argued that improvements in health lead to
economic growth through longer-term mechanisms such as
decreasing fertility, strengthening macroeconomic stability,
and improving educational outcomes [5, 6]. More recently,
this economic theory has been applied to investments in im-
munisation. Bärnighausen et al. [7, 8] suggested that the ben-
efits of immunisation programmes could be divided into
‘narrow’ and ‘broad’ benefits. Gains in health, health care
costs, and care-related productivity typically considered in
microeconomic evaluations were categorised as ‘narrow’
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! Unexplained heterogeneity or inconsistency of
results (including problems with subgroup analyses)

! Imprecision of results (no statistical significance at
P <0.1)

! High probability of publication bias (including
industry influence from funding or author conflict of
interest, observational studies with small sample

size, use of data collected automatically or from
registries, or use of data collected for previous
studies)

Observational studies that were methodologically sound
with no obvious bias were regarded as providing ‘high’
quality evidence for the existence of pathways being

Table 1 Detailed descriptions of each proposed benefit of immunisation programmes
Category Definition Outcome measures

A. Health-related benefits to vaccinated individuals

A1. Health gains Reduction in morbidity and mortality Cases averted

Deaths averted

QALYs/DALYs saved

A2. Health care cost savings Reduction in direct cost of health care borne by
the public sector or private individuals

Costs saved by health care provider

Health care costs saved by individuals

B. Productivity-related benefits

B1. Productivity gains related to care Reduction in lost days of work due to caring
for a sick patient

Value of productivity

B2. Productivity gains related to health effects Reduction in lost days of work due to sickness
or death of a sick patient

Friction costs

Potential lifetime earnings

B3. Productivity gains related to non-utility
capabilitiesa

Increased lifetime productivity because of enhanced
capabilities (such as improved cognition and
educational attainment) not easily measured using
utility-based preference measures

Educational outcomes

Cognitive outcomes

Potential lifetime earnings

C. Community or health systems externalities

C1. Ecological effects Health improvements in unvaccinated community
members as a result of ecological effects such as herd
immunity, eradication, and reduced antibiotic usage

Indirect vaccine protection

Prevalence of antibiotic resistance

Future cost of disease control averted

C2. Equity More equal distribution of health outcomes Distribution of health outcomes

C3. Financial and programmatic synergies
and sustainability

Improved financial sustainability as a result of effects
such as synergies with other health care programmes
(e.g. delivery platforms), stimulation of private demand,
and mechanisms to enhance group purchasing power
(e.g. PAHO revolving fund)

Financial benefits

Private demand estimates

C4. Household security Improved financial security of households as a result of
reduced risk of catastrophic expenditure

Actuarial value of security

D. Broader economic indicators

D1. Changes to household behaviour Economic improvements due to changes in household
choices such as fertility and consumption/saving as a
result of improved child health and survival

Productivity

Female labour participation

Household investment

Child dependency ratio

D2. Public sector budget impact Change to an individual’s net transfers to the national
budget over his/her lifetime

Return on investment

Net present value of investment

D3. Short-term macroeconomic impact Changes to national income or production as a result
of short-term exogeneous shocks to the economy

Change in GDP (per capita)

Change in sectoral output

D4. Long-term macroeconomic impact Changes to national income or production as a result
of long-term changes to drivers such as labour supply
and foreign direct investment

Change in GDP (per capita)

aMost cost-effectiveness evaluations focus on maximising individual preference-based measures of health. Capabilities refer to the ability of individuals to function
in particular ways, and offer an alternative way to assess the value of health-altering interventions [46]
DALY, Disability-adjusted life year; GDP, Gross domestic product; PAHO, Pan American Health Organization; QALY, Quality-adjusted life-year
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Studi di cost-of-illness

Costo-efficacia dei programmi sanitari

Studi di budget impact

Studi sui costi indiretti e sociali

Fiscal impact modelling

… in una generalizzata diffidenza delle Istituzioni verso le valutazioni 
economiche dei programmi sanitari



Gli studi economici in ambito sanitario 
(oggi)

Tipologie di studio Comparazione Obiettivo Ambito di applicazione Prospettiva

Studi di cost-of-illness No Economic burden patologie
Ssn/Ssr/Bilancio dello 

Stato

Costo-efficacia/utilità dei 
programmi sanitari

Si (benifici/costi)
Allocazione delle risorse 

opubbliche / Costo 
opportunità

farmaco, dispositivo, 
programma di sanità 

pubblica, vaccini, 
procedura

Ssn

Studi di budget impact Si (costi) Sostenibilità ssn

farmaco, dispositivo, 
programma di sanità 

pubblica, vaccini, 
procedura

Ssn/Ssr/Azienda

Studi sui costi indiretti e 
sociali

Si (costi)
Sostenibilità Spesa 

Pubblica

farmaco, dispositivo, 
programma di sanità 

pubblica, vaccini, 
procedura

Ssn/Ssr/Bilancio dello 
stato



Gli studi economici in ambito sanitario 
(domani)

Tipologie di studio Comparazione Obiettivo Ambito di applicazione Prospettiva

Studi di cost-of-illness No Economic burden patologie Ssn/Ssr/Bilancio dello 
Stato

Costo-efficacia/utilità dei 
programmi sanitari

Si (benifici/costi)
Allocazione delle risorse 

opubbliche / Costo 
opportunità

farmaco, dispositivo, 
programma di sanità 

pubblica, vaccini, 
procedura

Ssn

Studi di budget impact Si (costi) Sostenibilità ssn

farmaco, dispositivo, 
programma di sanità 

pubblica, vaccini, 
procedura

Ssn/Ssr/Azienda

Studi sui costi indiretti e 
sociali

Si (costi)
Sostenibilità Spesa 

Pubblica

farmaco, dispositivo, 
programma di sanità 

pubblica, vaccini, 
procedura

Ssn/Ssr/Bilancio dello 
stato

Fiscal impact Modelling
Si (spesa, gettito fiscale, 

reddito)
Sostenibilità sistema 
economico/crescita

programma di sanità 
pubblica, vaccini, 

tecnologie ad alto impatto 
di sanità pubblica

Ssn/Bilancio dello 
Stato/Economia Nazionale

Applicazioni (pubblicate): programmi vaccinazione antinfluenzale, eradicazione 
HCV, politiche per la riduzione del fumo, vaccinazione HPV. 
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Fiscal health modelling (FHM)

changes over a lifetime in tax revenues and transfer costs
attributable to changes in the birth cohort’s morbidity and
mortality rates because of the new intervention [14–17]. The
analysis therefore focuses on the acceptable return on invest-
ment in terms of reduced government expenditures (i.e., public
economic impact) for health care and disability (transfer pay-
ments) and increased taxation revenue in a net present value or
an internal rate of return calculation. The model allows budget
holders, such as ministries of finance, that allocate general tax
revenues from all members of society to compare returns on
investment from vaccination programs and other government
projects for different segments of the society [3,18].

The three methods are therefore designed to compare the
outcomes of new vaccination programs with those of alternative
health and nonhealth interventions in a useful format for
achieving different policy objectives (Fig. 1).

The three approaches are complementary and can be used
together to generate a more complete picture of a new vaccination
program’s economic value for national, regional, or subregional
decision makers in high-, middle-, and low-income countries. Our
recommendations therefore take a global perspective within which
the decision maker along with the policy objective and decision
context determine whichmethod(s) to use and how to operationalize
each method and identify the input data needed.

Other economic analysis methods for vaccination programs
have also been reported in the literature [19–28]. Examples
include extended CEA; cost-benefit analysis that monetizes all
benefits and costs from a broader perspective than FHM, which
estimates government financial impacts only; multicriteria deci-
sion analysis; and macroeconomic modeling. We did not include
these methods in this report because method guidelines for
vaccination programs have been published recently for extended
CEA [23] and cost-benefit analysis [25]. In addition, the Interna-
tional Society for Pharmacoeconomics and Outcomes Research
(ISPOR) Task Forces have published method guidelines that can
be applied to vaccination programs for multicriteria decision
analysis [21,22]. CO modeling has been the subject of two ISPOR
Task Force reports [13,29]. The 2017 report describes types of CO
analyses used in different health care fields, such as capacity
management, facility location, efficient supply delivery, and out-
patient scheduling. The 2018 report presents examples of studies

of health care interventions using CO, including an example of a
CO analysis for a vaccination program. We have aligned our
presentation of CO methods, vocabulary, and guidelines with
those used by the CO Task Force.

Recommendations

In this report, we present 14 categories of best-practice recom-
mendations and explanatory information for the guidelines on
CEA, CO, and FHM. We have grouped our recommendations into
four main topics:

1. Decision description (policy objective, decision context, and
perspective);

2. Disease modeling approaches (model structure, time horizon,
comparators, data requirements and sources, and outcome
measures);

3. Data evaluation (analysis method and interpretation, discount
rates, uncertainty analysis, and validation); and

4. Logistics (software, transparency, and reporting).

Appendix A (included before the reference list) illustrates the
disease modeling approaches and data evaluation steps for each
method with examples. Appendix B in Supplemental Materials
found at https://doi.org/10.1016/j.jval.2018.08.005 summarizes the
literature supporting our value framework for economic analysis
of vaccination programs. Appendices C, D, and E in Supplemental
Materials found at https://doi.org/10.1016/j.jval.2018.08.005 pro-
vide additional background information for our recommenda-
tions for CEA, CO, and FHM, respectively.

Decision Description

Policy Objective and Decision Context
Each of the three methods can provide useful information
for decision makers at different levels and in different types
of countries (high-, middle-, and low-income). Our recommenda-
tions provide a global view whereby users can identify the

Fig. 1 – Selected approaches to economic analyses of vaccination programs. CO, constrained optimization; ICER, incremental
cost-effectiveness ratio; IRR, internal rate of return; NPV, net present value; ROI, return on investment.
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A B S T R A C T

This report provides recommendations for budget holders and deci-
sion makers in high-, middle, and low-income countries requiring
economic analyses of new vaccination programs to allocate scarce
resources given budget constraints. ISPOR’s Economic Evaluation of
Vaccines Designed to Prevent Infectious Disease: Good Practices Task
Force wrote guidelines for three analytic methods and solicited com-
ments on them from external reviewers. Cost-effectiveness analyses
use decision-analytic models to estimate cumulative changes in
resource use, costs, and changes in quality- or disability-adjusted
life-years attributable to changes in disease outcomes. Constrained
optimization modeling uses a mathematical objective function to be
optimized (e.g. disease cases avoided) for a target population for a set
of interventions including vaccination programs within established
constraints. Fiscal health modeling estimates changes in net present
value of government revenues and expenditures attributable to
changes in disease outcomes. The task force recommends that those

designing economic analyses for new vaccination programs take into
account the decision maker’s policy objectives and country-specific
decision context when estimating: uptake rate in the target population;
vaccination program’s impact on disease cases in the population over
time using a dynamic transmission epidemiologic model; vaccination
program implementation and operating costs; and the changes in costs
and health outcomes of the target disease(s). The three approaches to
economic analysis are complementary and can be used alone or
together to estimate a vaccination program’s economic value for
national, regional, or subregional decision makers in high-, middle-,
and low-income countries.
Keywords: constrained optimization modeling, cost-effectiveness
analysis, fiscal health modeling, vaccination program.

Copyright & 2018, ISPOR–The Professional Society for Health Econom-
ics and Outcomes Research. Published by Elsevier Inc.

Introduction

Many new vaccines for a wide range of infectious diseases are
being introduced around the world. Their introduction requires
increasing amounts of public health funds at a time of increasing
pressure on health care budgets globally. Low-income countries
have been supported in their vaccination programs by organiza-
tions such as Gavi, the Vaccine Alliance (www.gavi.org). Never-
theless, the support might decline when a low-income country
makes the transition to middle-income status [1].

Budget holders and decision makers responsible for adding or
changing vaccination programs in high-, middle-, and low-

income countries are requesting economic analyses of new
vaccination programs to help allocate scarce resources in the
context of budget constraints. These economic analyses should
include not only cost impacts but also direct health benefits and
broader health system consequences [2,3].

Vaccines can prevent infectious diseases by stimulating an
individual’s immune system, thereby reducing morbidity and
possibly increasing life expectancy [4]. The populations eligible
for a new vaccine may be very large and although individual
benefits are uncertain and may occur many years in the future,
population-level direct and indirect health system benefits may
be substantial.

1098-3015$36.00 – see front matter Copyright & 2018, ISPOR–The Professional Society for Health Economics and Outcomes Research.
Published by Elsevier Inc.
https://doi.org/10.1016/j.jval.2018.08.005
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FHM valuta le conseguenze economiche o 
fiscali pubbliche per un governo che 
investe nella sanità. Per un investimento in 
un programma di vaccinazione per una 
coorte alla nascita, il FHM stima i 
cambiamenti del gettito fiscale e dei costi 
di trasferimento attribuibili ai cambiamenti 
nei tassi di morbilità e mortalità della 
coorte di nascita a causa del nuovo 
intervento nel corso della vita 



STATO Stato

IMPRESA A 
(DATORE DI 

LAVORO)

IMPRESA B      
(CONSUMO)

INDIVIDUI 
(CONSUMATORI, 

LAVORATORI E 
CONTRIBUENTI)

IMPOSTE E 
CONTRIBUTI

TRASFERIMENTI IMPOSTE E 
CONTRIBUTI

SALARI

EFFORT, 
PRODUTTIVITA’

CONSUMO

BENI E SERVIZI

IMPOSTE E 
CONTRIBUTITRASFERIMENTI

Fiscal impact modelling: 
una visione più ampia



decrease in income tax revenues resulting from the reduction in
individual incomes due to illness. Tax revenues are typically
derived from individual incomes, which increase with productiv-
ity, and productivity depends strongly on individuals’ health sta-
tus. Thus, the sustainability of national health services could be
argued to depend on their ability to ensure high levels of produc-
tivity through health maintenance or improvement. The aim of
this paper was to test an analytical framework developed for the
estimation of the fiscal impacts of three vaccination programs
for influenza (FLU), pneumococcus (PC), and herpes zoster
(HZ), with consideration of postherpetic neuralgia (PHN), the
main complication of the latter, in Italy.

Methods

Theoretical Framework

Our framework is consistent with the theoretical background
holding that the accumulation of human capital and increase in
populational health are the key drivers of economic growth and
the results of an endogenous process. Thus, according to this per-
spective, governments should invest in new medical technologies
to increase populational health, thereby enhancing productivity
growth. Increases in productivity increase incomes, and thus con-
sumption and tax revenues, which in turn can be used to increase
investment in health (13). This process can be simplified to the
following cause–effect formalization:

where H represents the number of healthy individuals, y repre-
sents employers’ productivity, W represents employee income, T
represents total fiscal revenues, and G represents public expendi-
ture for health.

We considered in our analysis only permanent employees
enrolled in Italy’s public social insurance scheme. In this case,
individual productivity losses due to disease experience reduce
the total amount of income subject to taxation. Consequently, a
medical technology that restores individuals’ health or prevents
the onset of disease entails an increase in tax revenues.
Payments and benefits in addition to wages (i.e., allowances of
duty, fringe benefits, and achievement awards) were not included
in the calculation. According to the Italian National Statistics
Institute (ISTAT), these extra payments account for an average
of 33 percent of the total income from work in Italy (14).
Figure 1 illustrates the fiscal impact analytical framework.

Study Design

We tested the framework in a two-stage analysis. First, we esti-
mated the fiscal impact of the disease and second, we performed
a cost–benefit analysis of the individual benefits of vaccination
against the cost of the vaccine.

We constructed three scenarios for FLU, PC, and HZ, respec-
tively. First, using the incidence rates and numbers of working
days lost, estimated from the literature, we estimated the fiscal
impact and the impact on the social security level. Second, we
simulated increases in income revenues derived from decreases
in the number of working days lost resulting from extensions of
vaccination coverage. Simulation results were presented for a

1-year time horizon. In addition, 10-year projections of the base
case results were performed for PC and HZ (and related PHN),
being the vaccination coverage duration higher than 1 year as in
the case of FLU.

Because our model aimed to quantify fiscal impacts, we did
not consider at this stage any existing causal effect between vacci-
nation coverage and epidemiology (i.e., reduction in the basic
reproduction number). We considered the decrease in the num-
ber of people infected as a consequence of coverage extension,
which results in the reduction of the number of working days
lost by the total population.

Fiscal Impact Estimation

To estimate the fiscal impact, we first estimated the social security
cost burden using data from the Italian Social Security Institute
(INPS) (15). We used the human capital approach, which enabled
us to quantify the days of absence from work, used as cost drivers
in the estimation of final individual incomes. We considered, as
empirical evidence shows (14), that social insurance does not
fully cover workers’ wages. Once individuals’ final incomes were
estimated, a taxation process was simulated. We separately con-
sidered (i) the losses to the government associated with social
insurance transfers and (ii) the decrease in fiscal revenues due
to losses in workers’ incomes. For (ii), we used the Italian income
taxation scheme (EUR 0–15,000, 23 percent; EUR 15,001–28,000,
27 percent + EUR 3,450; EUR 28,001–55,000, 38 percent + EUR
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decrease in income tax revenues resulting from the reduction in
individual incomes due to illness. Tax revenues are typically
derived from individual incomes, which increase with productiv-
ity, and productivity depends strongly on individuals’ health sta-
tus. Thus, the sustainability of national health services could be
argued to depend on their ability to ensure high levels of produc-
tivity through health maintenance or improvement. The aim of
this paper was to test an analytical framework developed for the
estimation of the fiscal impacts of three vaccination programs
for influenza (FLU), pneumococcus (PC), and herpes zoster
(HZ), with consideration of postherpetic neuralgia (PHN), the
main complication of the latter, in Italy.

Methods

Theoretical Framework

Our framework is consistent with the theoretical background
holding that the accumulation of human capital and increase in
populational health are the key drivers of economic growth and
the results of an endogenous process. Thus, according to this per-
spective, governments should invest in new medical technologies
to increase populational health, thereby enhancing productivity
growth. Increases in productivity increase incomes, and thus con-
sumption and tax revenues, which in turn can be used to increase
investment in health (13). This process can be simplified to the
following cause–effect formalization:

where H represents the number of healthy individuals, y repre-
sents employers’ productivity, W represents employee income, T
represents total fiscal revenues, and G represents public expendi-
ture for health.

We considered in our analysis only permanent employees
enrolled in Italy’s public social insurance scheme. In this case,
individual productivity losses due to disease experience reduce
the total amount of income subject to taxation. Consequently, a
medical technology that restores individuals’ health or prevents
the onset of disease entails an increase in tax revenues.
Payments and benefits in addition to wages (i.e., allowances of
duty, fringe benefits, and achievement awards) were not included
in the calculation. According to the Italian National Statistics
Institute (ISTAT), these extra payments account for an average
of 33 percent of the total income from work in Italy (14).
Figure 1 illustrates the fiscal impact analytical framework.
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against the cost of the vaccine.

We constructed three scenarios for FLU, PC, and HZ, respec-
tively. First, using the incidence rates and numbers of working
days lost, estimated from the literature, we estimated the fiscal
impact and the impact on the social security level. Second, we
simulated increases in income revenues derived from decreases
in the number of working days lost resulting from extensions of
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reproduction number). We considered the decrease in the num-
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which results in the reduction of the number of working days
lost by the total population.
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To estimate the fiscal impact, we first estimated the social security
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us to quantify the days of absence from work, used as cost drivers
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empirical evidence shows (14), that social insurance does not
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Abstract

Objectives. When assessing the economic value of vaccines, decision makers should adopt a
full societal perspective. One approach for estimation of the fiscal impact of a disease is to use
the human capital method to determine productivity losses. The aim of this study was to test
an analytical framework developed for the estimation of the fiscal impacts of vaccination
programs for influenza (FLU), pneumococcus (PC), and herpes zoster (HZ), in Italy.
Methods. We tested the framework in a two-stage analysis. First, we estimated the fiscal
impact of the disease, second we performed a cost–benefit analysis of the individual benefits
of vaccination against the cost of the vaccine. To estimate the fiscal impact of the diseases, the
human capital approach was used. Epidemiological data were extrapolated from the literature.
A Monte Carlo simulation enabled exploration of the uncertainty in the model variables.
Results. For FLU, assuming 2.1 million people infected, the total expected impact was EUR
999,371,520; the estimated fiscal impact was EUR 159,563,520. For PC, assuming 90,000 peo-
ple infected, the total impact was EUR 148,055,040 and the estimated fiscal impact was EUR
23,639,040. For HZ, assuming 6,400 people infected, the total impact was EUR 4,777,200, with
EUR 630,000 resulting from a decrease in fiscal taxation.
Conclusions. In conclusion, our work shows how traditional methods aimed at estimating the
cost of illness from a social perspective can be improved by additionally considering the fiscal
impact, which accounts for the decrease in fiscal revenues due to illness.

Decision makers in healthcare systems are challenged by the need to maintain sustainability
whereas ensuring access to valuable innovations. The definition of “value” is based on eco-
nomic and clinical considerations and should account for uncertainty in estimates (1). A
recent review showed that decision makers are inclined to consider very broad and different
definitions of value, entailing various combinations of clinical, economic, political, social,
and ethical considerations (2).

In the case of vaccination, clinicians, public health researchers, and health economists have
shown the relevance of a broader definition of value for the capture of multiple facets of ben-
efits generated by such public health interventions (3). Most of the health economics literature
shows agreement that decision makers assessing the economic value of a vaccine should adopt
a full societal perspective that entails considerations beyond direct healthcare costs (e.g., treat-
ments, visits, and hospitalizations), including loss of productivity and informal care costs
related to the working days lost (4). Numerous reviews of the literature (5–8) have shown
that loss of productivity and informal care costs are rarely taken into consideration. The
main reasons are likely related to the difficulty in collecting data on productivity losses,
which differ among occupational categories. Furthermore, most of the literature fails to pro-
vide relevant evidence, and the estimation of productivity loss often must incorporate
jurisdiction-specific information. Guidelines on economic assessment, including the approach
taken to include productivity loss, vary substantially among countries (9).

The scientific literature provides a standardized set of methods for the estimation of social
costs due to productivity losses. The human capital approach is among the most commonly
used methods. Its basic hypothesis is that the individual “produces” in fair proportion to
the income received, and that the salary reflects the actual contribution of the worker to the
productive activity (9, 10). This approach assumes that the labor market is characterized by
full employment, and thus that investment in the health of potential workers will increase
the amount of work available in the market. As the focus is on the loss of productivity due
to the temporary absence of an ill worker, the reference period extends from the occurrence
of a pathological event to the retirement. To obtain a measure of income, one can refer to
a sample estimate of patient incomes or a classification of wages by sector and activity category,
obtained from national surveys (11, 12).

The human capital approach also can be used to extend the societal perspective beyond
consideration of the effects of the productivity loss on individuals, social insurance, and
employers. To our knowledge, however, no report describes the use of this approach to esti-
mate the fiscal impacts of infectious diseases. We define the fiscal impact of a disease as the
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would reduce productivity loss by EUR 12 million and increase
tax revenue by nearly EUR 2 million annually. For HZ, based
on 6,400 infected people annually, the current fiscal impact and
social costs are EUR 630,000 and EUR 4 million, respectively,
and a vaccination strategy reducing the number of infected people
by 400 would reduce productivity loss by EUR 260,000 and
increase tax revenue by nearly EUR 39,000 annually. Based on
1,050 infected people each year, the current fiscal impact and
social costs associated with PHN are EUR 100,000 and EUR 1
million, respectively, and a vaccination strategy reducing the num-
ber of infected people by 300 would reduce productivity loss by
EUR 384,000 and increase tax revenue by nearly EUR 24,000
annually. For all models, strategies resulting in greater reductions
of the number of infected people had proportionally larger
increases in tax revenue (Table 2).

The results of the 10-year projections for PC and HZ/PHN are
presented in Supplementary Tables 1 and 2. We estimated fiscal
revenue gains of EUR 32 million (discounted at 3 percent) for
PC and EUR 700,000 for HZ/PHN for reductions in number of
infected people from 90,000 to 54,000 and from 6,400/1,050 to
5,000/300, respectively.

Probabilistic Analysis Results

The results (fiscal impact + social cost) of the three scenarios and
of Monte Carlo simulation, with the 75th and 25th percentiles

representing the worst and best possible scenarios, respectively,
are presented in Table 3. Coverage extensions involved the reduc-
tion of social costs due to productivity loss and increases in tax
revenues, independent of variability of the parameters included
in the models.

Cost–Benefit Analysis Results

We estimated the per-capita impacts of vaccinations from the base-
line scenario results (Table 1). The per-capita impacts of vaccina-
tion are shown in Supplementary Table 3. The analysis revealed
that investment in vaccination yielded average per capita benefits
up to twice the value of the investment in terms of tax impact
and up to sixteen times the value in terms of productivity loss.

Discussion

In this study, we estimated the returns (in terms of social savings)
derived from the extension of FLU, PC, and HZ vaccination
coverage in Italy. We included as social savings the fiscal revenues
derived from the reductions in the numbers of working days lost
due to illness; such loss is assumed to have negative impacts on
individual incomes and savings for social security expenditures.

Although this work generated data about the impacts of vacci-
nation in the Italian context, our primary aim was to develop an
analytical framework that provides additional information about

Table 2. Baseline scenario results

Number of
infected people
(millions)

Total amount
working days
lost (millions)

Fiscal impact
(EUR)

Social costs
(EUR)

Total (Fiscal
impact + Social
costs) (EUR)

Increase in tax
revenue

(cumulative) (EUR)

Decrease in
productivity loss
(cumulative) (EUR)

FLU

2.1 9.7 159,563,520 839,808,000 999,371,520 – –

1.9 8.6 141,834,240 746,496,000 888,330,240 17,729,280 111,041,280

1.7 7.6 124,104,960 653,184,000 777,288,960 35,458,560 222,082,560

1.4 6.5 106,375,680 559,872,000 666,247,680 53,187,840 333,123,840

1.2 5.4 88,646,400 466,560,000 555,206,400 70,917,120 444,165,120

Pneumococcus (IPD)

90,000 1,440,000 23,639,040 124,416,000 148,055,040 – –

81,000 1,296,000 21,275,136 111,974,400 133,249,536 2,363,904 12,441,600

72,000 1,152,000 18,911,232 99,532,800 118,444,032 4,727,808 24,883,200

63,000 1,008,000 16,547,328 87,091,200 103,638,528 7,091,712 37,324,800

54,000 864,000 14,183,424 74,649,600 88,833,024 9,455,616 49,766,400

Herpes zoster (HZ)

6,400 38,400 630,000 4,147,200 4,777,200 – –

6,000 36,000 590,625 3,888,000 4,478,625 39,375 259,200

5,500 33,000 541,406 3,564,000 4,105,406 88,593 518,400

5,000 30,000 492,187 3,240,000 3,732,187 118,125 1,555,200

Postherpetic neuralgia (PHN)

1,050 10,500 100,000 1,134,000 1,234,000 – –

800 8,000 76,190 864,000 940,190 23,809 384,000

500 5,000 47,619 540,000 587,619 47,619 768,000

300 3,000 28,571 324,000 352,571 71,428 1,152,000
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Per ogni euro investito in vaccini in età 
adulta se ne recuperano in media 2 in 
termini di gettito fiscale e 16 in termini di 
maggiore produttività sul lavoro. L’impatto 
economico globale di ogni euro investito 
nelle vaccinazioni tra gli adulti è di 18 euro.  



Take home messages

• Il burden economico legato alla perdita della salute in età adulta cresce 
in modo significativo;

• E’ necessario allocare le risorse sulla base di una concezione di «valore» 
condivisa;

• Le risorse dedicate alla sanità diventano degli investimenti nella misura 
in cui generano valore per i singoli, la collettività e il sistema economico;

• Nello scenario attuale (post Covid-19, PNRR, Revisione del Patto di 
stabilità e Crescita dell’UE) è necessario valutare il più ampio impatto dei 
programmi sanitari con una prospettiva ampia e di lungo termine;

• … Ma è necessario superare la storica diffidenza delle istituzioni dell’Ssn 
(e non solo) verso le valutazioni economiche dei programmi sanitari



… buone notizie dalla revisione del patto di stabilità
e crescita UE?

• Ciascun paese sarà chiamato a preparare un piano di risanamento del 
debito basato sulla «spesa pubblica netta» (al netto degli interessi, di 
altre variabili fuori dal controllo del governo e di programmi di spesa 
destinati alla crescita);

• Il piano può durare dai 4 ai 7 anni…
• Il patto deve essere «anti ciclico»…
• Potranno essere escluse dal calcolo «spese per investimento» anche al di 

fuori di quelle previste dall’ESA (European Standard of Accounts)
• I vaccini, sono un investimento o una spesa corrente? 


