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The Irish healthcare system has long been criticised for a number of perceived weaknesses,
including access to healthcare based on ability-to-pay rather than need. Consequently, in
2011, a newly elected government committed to the development of a universal, single-
tier system based on need and financed through Universal Health Insurance (UHI). This
article draws on the national and international evidence to identify the potential impact
of the proposed model on healthcare expenditure in Ireland. Despite a pledge that health
spending under UHI would be no greater than in the current predominantly tax-funded
model, the available evidence is suggestive that the proposed model involving competing
insurers would increase healthcare expenditure, in part due to an increase in administrative
costs and profits. As a result the proposed model of UHI appears to be no longer on the
political agenda. Although the Government has been criticised for abandoning its model of
UHI, it has done so based on national and international evidence about the relatively high
additional costs associated with this particular model.
© 2016 The Authors. Published by Elsevier Ireland Ltd. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction cardholders are eligible for a range of services without

significant charge, although more recently prescription

The Irish healthcare system is a complex mix of pub-
lic and private. The system is largely tax-funded, with 77
percent of total healthcare expenditure coming from gen-
eral taxation revenues in 2013; 9 percent from private
insurance and 12 percent from household out-of-pocket
expenditure [1]. Entitlement to healthcare is subject to a
complex system of eligibility categories [2]. Medical cards
are awarded on income grounds, with a higher income
threshold applying to persons aged 70 and over and with
some (ill-defined) discretion to award cards where the
absence of a card may cause undue hardship. Medical
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charges have been introduced for this group. A small pro-
portion of those above the income threshold for a medical
card are entitled to a General Practitioner (GP) visit card
which provides free GP visits only. In the summer of 2015,
a GP visit card was extended to all children under the age
of 6, as well as those aged 70 and over. The remainder
of the population (approximately 56 percent) pay the full
cost associated with GP care, but are entitled to subsidised
public hospital care. However, due to long waits for public
hospital care, approximately 45 percent of the population
purchase private health insurance, which is assumed to
secure faster access.

In both primary and hospital settings, publicly financed
and privately financed care is often administered by the
same staff using the same facilities [3]. In primary care, all
GPs work in a private market, although most have public
patients (those with a medical or GP visit card) and pri-
vate patients (those without a medical or GP visit card). In
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the hospital sector, there are separate public and private
hospitals, but within public hospitals consultants can treat
patients on a private basis [3]. Ireland has the only Euro-
pean health system that does not offer universal coverage
of primary care [4]. There is evidence of financial barri-
ers to access, unmet need for care and relatively high user
charges in primary and hospital settings, when compared
to other EU countries [4]. Private patients can achieve faster
access to the public acute hospital sector. People who can
afford to pay privately can more rapidly access diagnostics
and a first specialist appointment which facilitate speedier
access for public hospital treatment. A block grant system
used to reimburse for public patients results in an incentive
to treat fewer public patients as each patient represents
a cost; in contrast, per diem charges for private patients
provide an incentive for hospitals to treat more private
patients. Similarly, consultants receive a salary for treat-
ing public patients and a fee-for-service for the treatment
of private patients. These alternative payment methods for
public and private patients incentivise “two-tier” access to
hospital care, in which the wait time for private patients is
significantly shorter [5].

In 2011 a newly elected coalition government commit-
ted to far-reaching healthcare reform for Ireland, which
included the development of a universal, single-tier health
service, which guarantees access to medical care based on
need, not income [6]. The proposals also committed to a
change to the manner in which Irish healthcare is financed,
with the introduction of Universal Health Insurance (UHI).
Some three years later, a White Paper was published which
proposed how this reform might be achieved [7]. The White
Paper provided little detail on the potential cost implica-
tions of the proposed reforms, although it was noted that
spending by the State on healthcare under a single-tier UHI
system should not exceed spending under the two-tier sys-
tem which it replaces. Following publication of a report
examining the cost implications of the White Paper pro-
posals [ 1], the Minister for Health announced that “the high
costs for the particular model of health insurance... are
not acceptable, either now or any time in the future” [8]. In
the election campaign of February 2016, the outgoing coali-
tion government parties continued to express their support
for universal healthcare but their approach to financing
universality was unclear [9,10] with the Taoiseach (Prime
Minister) suggesting that UHI should remain the financing
model but the nature of the UHI system required further
research [11]. Some opposition parties advocated tax-
funded, NHS-style reforms [12]. Although the Taoiseach
was re-elected to head the incoming 2016 Government,
his minority government will require support from oppo-
sition deputies to pass any legislation [13]. Early signs of
support for reaching cross-party consensus on a long-term
approach to reform of Irish healthcare will require recon-
ciling quite divergent views to succeed [14,15].

This paper examines the proposed reforms for the Irish
healthcare system as set out in the 2014 White Paper and
assesses their potential implications for healthcare expen-
diture in Ireland. Section 2 details differences between the
current and proposed health system in Ireland. Section
3 examines how the proposed changes might influence
healthcare expenditure in Ireland. Section 4 discusses the

implications of health system reform in Ireland. Section 5
concludes.

2. The proposed reforms

Under the White Paper proposals, general taxation
would remain as the core mechanism for raising healthcare
revenues; however, UHI would finance aspects of pri-
mary and hospital care. Under the proposed system, every
member of the population would be insured for the same
package of healthcare services [7], though while offer-
ing some proposals in this regard, the White Paper does
not identify definitively which services should be financed
via health insurance. People would purchase insurance for
this standard package from one of a number of compet-
ing health insurers. Financial support would be available
to ensure affordability by directly paying or subsidis-
ing from taxation the cost of insurance premiums for all
those who qualify. The proposed system would entail a
purchaser—provider split with the purchasing of primary
and hospital care largely devolved to insurers. Health insur-
ers would purchase care for their members from primary
care providers, independent not-for-profit hospital trusts
and private hospitals. Insurers would be free to engage in
selective contracting with healthcare providers. As part of
the transition to UHI, a model for financing public hospital
care based on Money Follows the Patient (MFTP) was pro-
posed involving a shift from the current block grant budgets
with adjustment for the volume and complexity of activ-
ity to a new system where hospitals are paid for the actual
level of activity agreed.

The multi-payer, competing insurer model outlined in
the White Paper is, to a large extent, based on the Dutch
model of social health insurance (introduced in 2006) and
marks a significant departure from the current healthcare
system in Ireland. Despite this, the potential implications
of the reforms received relatively little attention; perhaps
because of uncertainty about the timing of the implemen-
tation of the proposed reforms as well as a lack of detail
about how the proposed system would operate in practice.

A small number of studies have identified a number of
potential issues that may arise if a Dutch style health sys-
tem were implemented in Ireland. Ryan and colleagues, for
example, noted that a successful shift to a Dutch financing
system could result in a more equitable healthcare system
in Ireland as it would abolish different entitlement for dif-
ferent groups; however, they questioned whether the Irish
health system has the capacity (in terms of acute hospital
beds and human resources) for the service delivery asso-
ciated with such a system [16]. Similar issues were raised
by Turner [17] who also questioned the affordability of pre-
miums for those currently without private healthinsurance
who would be obligated to purchase insurance under the
proposed system.

3. Impact of the proposals on healthcare
expenditure

3.1. Change in method for financing healthcare

Previous research suggests that tax-financed health sys-
tems tend to have lower levels of healthcare expenditure
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Table 1
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Features of the Irish healthcare system - current and proposed.

Health system characteristic

Current system

Proposed system

Source of financing

Number of payers

Separation between purchasers
and providers
Reimbursing providers

Patient cost-sharing

Predominantly tax financed, supplemented by
private health insurance and out-of-pocket
expenditure

One large payer (the Health Service Executive
(HSE)) and a number of smaller payers in the form
of private health insurance companies and private
individuals

Limited — HSE main purchaser and provider of
healthcare within the public system

Mixed - differs for public and private patients.
Lump sum budgets for hospitals, salary for
consultants in the public sector, capitation plus
fees for GPs in the public sector, fee-for-service for
consultants and GPs in the private sector

Medical card holders - limited cost sharing for
prescription items

Non-medical card holders - full price of GP care
(average price €50-€55), prescription items up to

Introduction of Universal Health Insurance
(purchased by individuals with financial support
from taxation revenues for qualifying individuals)
to finance some services; general taxation to
remain as the core financing mechanism

Multiple competing private insurers for
UHI-financed services; the HSE or some other
entity for tax-financed services

Proposed separation between providers and
purchasers

Money Follows the Patient (MFTP) for UHI
financed hospital services

Unclear; anticipated that GP care will be free at the
point of use, however some co-payments will
likely remain (for example, for pharmaceuticals)

€144 a month, €100 a night hospital care up to

€750 ayear

than systems financed through social insurance [18,19].
There are a number of potential reasons for this including,
for example, that social health insurance revenue is ear-
marked and therefore potentially less subject to political
and economic influence than taxation revenue [20]. Alter-
natively higher expenditure may be related to increased
activity within social insurance based systems or could
be explained by features or characteristics more generally
associated with social insurance, rather than the financing
mechanism per se. The following sections identify the fea-
tures of the Irish healthcare system which would change
under the proposed system (Table 1) and discusses the
potential impact on healthcare expenditure.

3.1.1. Single versus multi-payer system

At present a single organisation (the Health Service
Executive (HSE)) is largely responsible for paying and
providing publicly funded healthcare, with private care
(within the acute hospital sector at least) largely financed
through private health insurance. Under the proposed sys-
tem of UHI, a multi-payer, competing insurer model will
operate with the purchasing of UHI-financed healthcare
services largely devolved to insurers (Table 1). It is pro-
posed that the existence of multiple payers may facilitate
competition and encourage insurers to reduce their costs
and premiums in a bid to attract more customers [7]; how-
ever the available evidence does not readily support this
assertion [21-23].

There are a number of reasons why a single-payer sys-
tem may result in lower healthcare expenditure than a
system with multiple payers, including lower adminis-
trative costs and a greater ability to control healthcare
expenditure. A single payer can realise economies of
scale in administration [24], while multiple payers mean
duplicative claims-processing facilities and smaller insured
groups, both of which increase overhead costs [25]. The

use of competing, for-profit insurers within a multi-payer
system may further increase expenditure as marketing
expenses and profit drive up cost. While the rationale for
competition is increased efficiency, the level of competi-
tion is often limited so that the anticipated effect is not
observed in practice [23,26].

Within a multi-payer system, additional transaction
costs may also be imposed on healthcare providers because
they interact with a multiple of potential payers. Interac-
tions increase with payers’ attempts to manage care, such
as requiring prior authorisation for certain services [27].
In addition, each payer will likely have different insurance
products, a different list of approved drugs and different
rules for billing and submitting claims [27]. Himmelstein
et al., for example, found that higher hospital administra-
tive costs in the US and the Netherlands are explained by
the use of per patient billing as opposed to lump-sum budg-
ets; as well as a requirement that hospitals bargain over
payment rates with multiple payers, whose documentation
requirements and billing procedures often vary [28].

Evidence from the Netherlands suggests that attempts
to control healthcare costs by encouraging price compe-
tition between insurers did not work out as anticipated;
while insurers were successful in reducing their operating
costs, it was not sufficient to control total expenditure as
these costs amounted to only 7 percent of insurers’ expen-
diture [29]. If competing insurers are to drive down costs
meaningfully, they must be able to bargain with health
service providers. Such selective contracting is relatively
rare in the Netherlands [30] and may be even less viable
in Ireland due to relative population density [31]. Popula-
tion density is six times greater in the Netherlands than
Ireland and consequently Dutch hospitals tend to be closer
together than Irish hospitals. While there are multiple
teaching hospitals in Dublin, there are many fewer hos-
pitals in other parts of the country. This could give many
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hospitals local monopoly status [31]. Where hospitals are
further apart, consumers may be less willing to travel
beyond a local hospital. An insurer who contracts selec-
tively may lose market share as enrolees switch to another
insurer. Selective contracting could result in geographical
barriers in accessing care if insurers do not contract with
local hospitals; therefore while concern around equity was
one of the reasons for the introduction of the proposed
reforms, the model may introduce new equity concerns.
Furthermore, price competition between insurers appears
to conflict with the principle of equal access based on need
rather than ability to pay, which the White Paper states as
a key objective of the reform [7].

3.1.2. Separation between purchasers and providers

It is proposed that the role of the HSE as both a
purchaser and provider of healthcare be replaced by a
purchaser—provider split within the hospital sector for
UHI-financed services, with private insurers purchasing
healthcare on behalf of their enrolees and hospitals orga-
nised into a series of not-for-profit trusts.

Often a purchaser-provider model is introduced with
the aim of controlling healthcare expenditure [32]. How-
ever, the potential impact of such a model on expenditure
is somewhat ambiguous. In the UK an internal mar-
ket within the health system was introduced in 1991,
by separating purchasers from providers and by encour-
aging competition among providers. Providers became
quasi-independent entities managing their own budgets
and financing them through contracts with purchasers
[32]. The impact of this purchaser-provider split on
healthcare expenditure is unclear - one researcher noted
that while there was some evidence of an increase in
efficiency after the introduction of the quasi-market,
administrative costs also increased [33]. In New Zealand,
a purchaser-provider split was introduced in 1993 with
the aim of achieving greater efficiency and containing
overall healthcare expenditure [32]. Despite attempts to
estimate the cost of contracting between purchasers and
providers, accurate estimates are not available [34]. There
is no evidence to suggest that the purchaser-provider
split resulted in any major efficiency gains in the hospital
sector [35].

3.1.3. Paying providers

Provider reimbursement in Ireland is somewhat
unusual in that the method used differs depending on
whether the patient being treated is a public or private
patient. For GPs an annual capitation payment is made for
each patient holding a medical or GP visit card on their
list; while they are paid a fee-for-service for each service
received by a private patient. Hospitals are largely reim-
bursed using budget allocations with adjustment for the
volume and complexity of activity for the treatment of
public patients. Additionally, within the acute public hos-
pital system, the treatment of private patients represents
an additional income stream due to the associated charges
levied on private patients [3]; in receiving treatment in a
private-designated bed in an acute public hospitals, private
patients are liable for a maintenance charge in addition to
the public hospital inpatient charge. Similarly, consultants

receive a salary for treating public patients and a fee-for-
service for the treatment of private patients with the extent
of private practice contractually agreed, generally at a max-
imum of 20 percent.

In the White Paper, a system of MFTP where hospitals
are paid for the actual level of activity agreed based on a
system of diagnosis related groups is proposed. The move
towards MFTP creates incentives to increase the number
of patients treated and reduce cost per case [36], but it
can have negative consequences including skimping on
quality.

In Ireland, there is some evidence to suggest that when
MFTP was piloted in a number of orthopaedic sites in
Ireland, that volume of activity increased, while length of
stay reduced [37]; while in England, where activity-based
funding of hospital services was introduced progressively,
Farrar and colleague [36] found that length of stay fell more
quickly and the proportion of day cases increased more
quickly where payment by results was implemented, sug-
gesting a reduction in the unit costs of care associated with
payment by results.

Under a system of UH], it is anticipated that GP visits
will be free at the point of use. While the White Paper did
not specify how GPs would be remunerated, it has been
assumed that GPs will be paid by a combination of capi-
tation and some fee payments [1], as is the case with the
recent introduction of free GP visits for those aged under
6 and 70 and over. The potential impact of such a move is
twofold including an increase in demand for GP services
for those with a reduced price (examined in Section 3.1.4)
and a potential change in behaviour by GPs in response to a
change in reimbursement, including promoting long-term
preventive healthcare or seeking alternative providers of
care. However, capitation payment may encourage practi-
tioners to hold larger patient list sizes in order to maximise
income, which may result in a higher workload and shorter
consultations [38]. Also it may result in ‘cream-skimming’
as providers seek out low-risk patients [39]. However, the
cost implications of a change in remuneration will largely
depend (at least in the first instance) on the rate at which
capitation is set, which will likely be determined through
negotiations between government and GP representative
groups.

3.1.4. Patient cost-sharing

In the current healthcare system in Ireland, private
patients pay the full cost of accessing the GP (Table 1), while
also paying out-of-pocket for prescribed medication. Gov-
ernment policy outlined in the Programme for Government
noted that “Universal primary care will remove fees for GP
care” (6, p. 32). However less clear is how the removal of
fees at the point of use will impact on demand for such ser-
vices, with the magnitude of this effect depending on the
price elasticity of demand for GP services. O'Reilly and col-
leagues found that 26 percent of private patients in Ireland
reported having a medical problem but not visiting the GP
because of cost, suggesting the existence of an unmet need
which may increase demand if user fees are reduced [40].
Nolan found for those gaining free primary care, there was
an increase in the annual number of GP visits by between
27 and 39 percent [41].
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While the provision of GP care free at the point of use
will shift cost from private individuals to the state, the
impact on total expenditure is less clear. Assuming that
GPs will be reimbursed via capitation, the impact on total
expenditure will largely be determined by the rate at which
capitation is set. However an increase in GP expenditure
could result in a decrease in total healthcare expenditure if
it results in a move away from more costly secondary care
services, with, for example, Starfield and Shi finding that
the better the orientation towards primary care, the lower
the total healthcare costs, possibly partly because of better
preventive care and lower hospitalisation rates [42].

3.2. Towards an estimate of the potential cost of UHI in
Ireland

A number of commentators criticised the White Paper
on UHI for its failure to include any estimates of the cost of
the proposed model; though a major difficulty in comple-
ting such a costing analysis is the lack of detail about how
the proposed model would operate in practice, including
what basket of services would be financed through UHL
In November 2015, a report was published detailing the
potential cost implications of the proposed model [1]. In
costing the proposed model of UHI, the analysis adopted
assumptions about various aspects of the proposed model
including what basket of services would be financed by UHI
and the additional costs associated with financing health-
care through multiple, competing insurers.

The analysis estimated that the proposed model of
UHI would increase healthcare expenditure in Ireland by
between 3.5 and 10.7 percent per annum, translating into
a mean per capita UHI cost ranging from €1600 to €2509
[1]. The wide range reflects uncertainties in the proposed
model, including the basket of services to be financed by
UHI. While some of this additional expenditure was related
to the provision of services not provided in the current sys-
tem, the authors found that a major driver of the increase
was the additional cost that arises from financing health-
care through multiple, competing insurers. Initially it was
assumed that the UHI system would not be subject to EU
competition law. However, the Minister for Health con-
cluded following policy and legal analysis that ‘it was not
possible to frame a system based on competing insurers in
a multi-payer model that would be exempt from competi-
tion law’ [43], thereby severely limiting the Government’s
ability to control factors such as pricing and insurers mar-
gins [1] and therefore overall healthcare expenditure.

4. Discussion

The available evidence suggests that financing uni-
versal healthcare in Ireland via a system of competitive
health insurers would lead to an increase in total health-
care expenditure. Although the White Paper model of
UHI, as a means of financing universal healthcare, no
longer appears to be on the political agenda; there
does appear to be a continuing political commitment to
universality.

Achieving universal healthcare in Ireland requires an
examination of the options to fund universal coverage:

there are no easy paths [44]. Each financing option comes
with its own advantages and disadvantages, though the
available evidence is suggestive that healthcare expendi-
ture tends to be higher in social insurance financed systems
relative to tax-financed [18,19]. Further what works in one
country may not necessarily work in another given that
the financing system of each country is a product of social
and economic considerations specific to the country at the
time of the development. In the US, for example, scepticism
about government and a strong aversion to taxes has con-
tributed to an aversion to financing universal healthcare
coverage through this mechanism [45]. While in the UK,
the feasibility of introducing social insurance as a means
of financing healthcare was questioned given that the UK
may not have the sorts of social institutions manifest in
many European countries that made the adoption of social
insurance desirable there [46].

Although the White Paper of 2014 has been rejected
as a blueprint for reform, given the political and policy
consensus about the need to reform the Irish healthcare
system, some lessons can be drawn from the experience.
Firstly before legislating for, and implementing signifi-
cant reform, it is necessary to identity and analysis the
potential impact of the reforms on a variety of outcomes,
including but not limited to cost. Studies such as this
could advance the policy discussion without requiring
that elected officials make unnecessary early commitments
[45]. Doing it earlier rather than later would facilitate
the identification and resolution of problems for this
and other reform alternatives [45]. Further discussion of
healthcare finance reform should be considered alongside
more general budgetary issues and challenges including
expected demographic and epidemiological changes [45].
Secondly, reform of the nature identified in the White Paper
takes time. In Iceland, for example, in moving from social
health insurance towards tax-based financing for health-
care, there was a significant transition period (from 1972
to 1989), when sickness funds were retained but received
their funding completely from tax payments [32]. While
in the Netherlands reform of the health financing system
occurred following 20 years of discussion and debate, and
ten years after the implementation of legislation is still
regarded as reform in progress [47]. Time is needed to
explain the proposals and to identify and work out prob-
lems for policy, healthcare providers and the public, as well
as to alleviate public concerns about significant changes
in areas as important as healthcare, health insurance and
taxes [45].

5. Conclusions

After a number of years of discussion and the publi-
cation of a White Paper, the financing model to achieve
universal healthcare in Ireland remains uncertain and con-
tested, in large part due to the expected costs associated
with the 2011 Government’s proposed model. While Irish
political parties have mostly stated a commitment to uni-
versal healthcare, advancement on this objective over the
next five years will require achieving cross-party sup-
port following the February 2016 general election, which
returned a minority government dependent on opposition
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deputies’ agreement to pass legislation. The new Govern-
ment’s programme does not mention UHI; however it does
note that further work is required to identify the best way
to finance universal healthcare [48]. While the outgoing
Government has been criticised for abandoning its model
of UH]I, it did so based on national and international evi-
dence about the relatively high additional costs associated
with this model.

Conflict of interest statement

The authors report no conflict of interest

Acknowledgements

Financial support for the research presented in this
paper was provided by the Department of Health, Ireland.
The funder has no role in the writing of this paper or in the
decision to submit the article for publication. The views
expressed in this paper are those of the authors and not
necessarily the Department of Health.

References

[1] Wren M, Connolly S, Cunningham N. An examination of the poten-
tial costs of Universal Health Insurance in Ireland. Dublin, Ireland:
Economic and Social Research Institute; 2015.

[2] Burke SA,Normand C, Barry S, Thomas S. From universal health insur-
ance to universal healthcare? The shifting health policy landscape in
Ireland since the economic crisis. Health Policy 2016;120:235-40.

[3] Brick A, Nolan A, O'Reilly ], Smith S. Resource allocation, financing

and sustainability in health care: evidence for the Expert Group

on Resource Allocation and Financing in the Health Sector. Dublin,

Ireland: The Economic and Social Research Institute; 2010.

Thomson S, Jowett M, Mladovsky P, Evetovits T, Figueras ], Nolan

A, et al. Health system responses to financial pressures in Ireland:

policy options in an international context. Brussels, Belgium: World
Health Organisation and European Observatory on Health Systems
and Policies; 2012.
[5] Tussing A, Wren M. How Ireland cares: the case for health care
reform. Dublin, Ireland: New Island; 2006.
[6] Department of the Taoiseach. Programme for Government
2011-2016. Dublin, Ireland: Department of the Taoiseach; 2011.
[7] Department of Health. The path to Universal Healthcare: White
Paper on Universal Health Insurance. Dublin, Ireland: Department
of Health; 2014.
[8] Department of Health. Statement by Minister Varadkar following
Cabinet discussion on UHI. Dublin, Ireland: Department of Health;
2015.
[9] Fine Gael Fine Gael General Election Manifesto 2016. Dublin, Ireland:
Fine Gael; 2016.
[10] Labour Party towards a new National Community Health Service.
Dublin, Ireland: Labour Party; 2016.

[11] RTE Radio Interview with Taoiseach Enda Kenny; 2016.

[12] Sinn Fein For a Fair Recovery: Sinn Fein Manifesto. Sinn Fein: Dublin,
Ireland; 2016.

[13] Loughlin L. Legislation by consensus will be better: Regina Doherty.
Irish Examiner 2016 [09.05.16].

[14] Collins S. Call for 10-year health service plan welcome, Simon Harris
says. Irish Times 2016 [10.05.16].

[15] O’Cionnaith F. First cracks in new government appear with disagree-
ments over water charges and health. Irish Examiner 2016 [10.05.16].

[16] Ryan P, Thomas S, Normand C. Translating Dutch: challenges and
opportunities in reforming health financing in Ireland. Irish Journal
of Medical Science 2009;178(3):245-8.

[17] Turner B. The path to universal health care: White Paper, red flags.

Administration 2014;62(3):39-61.
[18] Wagstaff A. Social health insurance vs tax financed health systems —
evidence from the OECD. Washington DC, USA: World Bank; 2009.

[19] Wagstaff A, Moreno-Serra R. Europe and central Asia’s great

post-communist social health insurance experiment: aggregate

[4

impacts on health sector outcomes. Journal of Health Economics
2009;28(2):322-40.

[20] Mossialos E, Dixon A. Funding health care: an introduction. In:
Mossialos E, Dixon A, Figueras J, Kutzin J, editors. Funding health care:
options for Europe. Buckingham, England: Open University Press;
2002.

[21] Hsiao WC, Knight AG, Kappel S, Done N. What other states
can learn from Vermont’s bold experiment: embracing a single-
payer health care financing system. Health Affairs (Millwood)
2011;30(7):1232-41.

[22] Lu J-FR, Hsiao WC. Does Universal Health Insurance make
health care unaffordable? Lessons from Taiwan. Health Affairs
2003;22(3):77-88.

[23] Mathauer I, Nicolle E. A global overview of health insurance adminis-
trative costs: what are the reasons for variations found? Health Policy
2011;102(2-3):235-46.

[24] Normand C, Weber A. Social health insurance: a guidebook for plan-
ning. Bad Homburg, Germany: VAS; 2009.

[25] Woolhandler S, Campbell T, Himmelstein DU. Costs of health care
administration in the United States and Canada. The New England
Journal of Medicine 2003;349(8):768-75.

[26] Thomson S, Busse R, Crivelli L, van de Ven W, Van de Voorde C.
Statutory health insurance competition in Europe: a four-country
comparison. Health Policy 2013;109(3):209-25.

[27] MorraD, Nicholson S, Levinson W, Gans DN, Hammons T, Casalino LP.
US physician practices versus Canadians: spending nearly four times
as much money interacting with payers. Health Affairs (Millwood)
2011;30(8):1443-50.

[28] Himmelstein DU, Jun M, Busse R, Chevreul K, Geissler A, Jeuris-
sen P, et al. A comparison of hospital administrative costs in eight
nations: US costs exceed all others by far. Health Affairs (Millwood)
2014;33(9):1586-94.

[29] Rosenau PV, Lako CJ. An experiment with regulated competition
and individual mandates for universal health care: the new Dutch
health insurance system. Journal of Health Politics, Policy and Law
2008;33(6):1031-55.

[30] BalR,Zuiderent-Jerak T. The practice of markets in Dutch health care:
are we drinking from the same glass? Health Economics, Policy, and
Law 2011;6(1):139-45 [Epub 29.01.11].

[31] Mikkers M, Ryan P. Managed competition for Ireland? The sin-
gle versus multiple payer debate. BMC Health Services Research
2014;14(1):442.

[32] Gottret P, Schieber G. Health financing revisted: a practitioner’s
guide. Washington: The World Bank; 2006.

[33] Le Grand J. Competition, cooperation, or control? Tales from
the British National Health Service. Health Affairs (Millwood)
1999;18(3):27-39.

[34] Ashton T, Cumming J, McLean ]. Contracting for health services in
a public health system: the New Zealand experience. Health Policy
2004;69(1):21-31.

[35] Gauld R.Revolving doors: New Zealand’s health reforms. Wellington,
New Zealand: Institute of Policy studies; 2001.

[36] Farrar S, Yi D, Sutton M, Chalkley M, Sussex ], Scott A. Has payment
by results affected the way that English hospitals provide care?
Difference-in-differences analysis. BMJ 2009;339:b3047.

[37] McElroy B, Murphy A. An economic analysis of money follows the
patient. Irish Journal of Medical Science 2014;183(1):15-22.

[38] Gosden T, Forland F, Kristiansen IS, Sutton M, Leese B, Giuffrida
A, et al. Capitation, salary, fee-for-service and mixed systems of
payment: effects on the behaviour of primary care physicians.
Cochrane Database of Systematic Review 2000;(3). CD002215.

[39] Scott A. Economics of general practice. In: Culyer A, Newhouse JP,
editors. Handbook of health economics, vol. IB. Amsterdam: North-
Holland; 2000. p. 1175-200.

[40] O'Reilly D, O’'Dowd T, Galway KJ, Murphy AW, O’Neill C, Shryane
E, et al. Consultation charges in Ireland deter a large proportion of
patients from seeing the GP: results of a cross-sectional survey. The
European Journal of General Practice 2007;13(4):231-6.

[41] Nolan A. Evaluating the impact of eligibility for free care on the
use of general practitioner (GP) services: a difference-in-difference
matching approach. Social Science and Medicine 2008;67(7):
1164-72.

[42] Starfield B, Shi L. Policy relevant determinants of health: an interna-
tional perspective. Health Policy 2002;60(3):201-18.

[43] Lynch F. Letter to Mr David Moloney, Assistant Secretary, Depart-
ment of Public Expenditure and Reform. Released under Freedom of
Information. Dublin, Ireland: Department of Health; 2014.

[44] Oberlander J. The politics of paying for health reform: zom-
bies, payroll taxes, and the holy grail. Health Affairs (Millwood)
2008;27(6):w544-55 [Epub 23.10.08].


http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0245
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0250
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0255
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0260
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0265
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0270
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0275
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0280
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0285
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0290
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0295
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0295
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0295
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0295
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0295
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0295
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0295
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0295
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0300
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0305
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0310
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0315
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0320
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0325
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0330
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0335
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0340
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0345
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0350
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0355
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0360
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0365
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0370
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0375
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0380
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0385
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0390
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0395
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0400
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0405
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0410
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0415
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0420
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0425
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0430
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0435
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0440
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0445
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0450
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0455
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0460

796 S. Connolly, M.-A. Wren / Health Policy 120 (2016) 790-796

[45] Sessions SY, Lee PR. A road map for universal coverage: finding a pass [47] Maarse H, Jeurissen P, Ruwaard D. Results of the market-oriented
through the financial mountains. Journal of Health Politics, Policy and reform in the Netherlands: a review. Health Economics, Policy, and
Law 2008;33(2):155-97. Law 2015:1-18.

[46] The Social Market Foundation Health Commission. Introducing social [48] Department of the Taoiseach. A programme for a partnership Gov-
insurance to the UK. London, England: The Social Market Foundation; ernment. Dublin, Ireland: Department of the Taoiseach; 2016.

2004.


http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0465
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0470
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0475
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480
http://refhub.elsevier.com/S0168-8510(16)30126-9/sbref0480

	The 2011 proposal for Universal Health Insurance in Ireland: Potential implications for healthcare expenditure
	1 Introduction
	2 The proposed reforms
	3 Impact of the proposals on healthcare expenditure
	3.1 Change in method for financing healthcare
	3.1.1 Single versus multi-payer system
	3.1.2 Separation between purchasers and providers
	3.1.3 Paying providers
	3.1.4 Patient cost-sharing

	3.2 Towards an estimate of the potential cost of UHI in Ireland

	4 Discussion
	5 Conclusions
	Conflict of interest statement
	Acknowledgements
	References


