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I. Introduction

As their populations age, many developed countries face a growing need for
long-term care provision. Japan is particularly affected, given its population’s longevity
and low birth rate. In response, in 2000, the Japanese government initiated a
mandatory social long-term care insurance (LTCI) system operated by the central and
local governments (Ikegami, 1997; Campbell and Ikegami, 2000). This system makes
long-term care a universal entitlement for every Japanese citizen aged 65 and older
based on physical and mental status irrespective of income or family situation. LTCI
basically operates on social insurance principles. Recipients receive services and can
choose providers, but cash allowances are not provided. Elderly beneficiaries pay 10%
out-of-pocket for services received. The remaining revenues from premiums, national
taxes, prefectures, and municipalities are 50%, 25%, 12.5%, and 12.5%, respectively.

As this system has proven popular with the general public, who have widely
accepted it as a normal component of social policy, demand for LTCI services has
significantly increased, giving rise to the problem of runaway expenditure. Over the
programme’s 12 years of operation, the number of certified persons needing long-term
care increased by 144%, to 5.33 million, far exceeding the growth (38%) of the
population aged 65 and older. Furthermore, ageing population, declining birth rates and
prolonged economic problems have forced Japan’s policymakers to consider restricting
the costs of providing long-term care. In 2005, the Japanese government implemented a
major LTCI reform to contain costs by collecting ‘hotel’ charges for institutional services
as well as by increasing the emphasis on preventive services for those with lower needs
and those at risk of needing future care. Over the next decade, the proportion of Japan’s
elderly people at least 75 old and prone to needing long-term care is expected to increase
by 50% to about 22 million persons.

This study examines the efficiency of Japanese regional long-term care programme.
We perform data envelopment analysis (DEA) of 47 regions by prefecture, Japan’s
subnational jurisdiction. We apply the formula suggested by Thanassoulis et al. (2012),
Tone and Tsutsui (2007) and Tone (2002) to deconstruct cost efficiency into technical,
allocative and price efficiencies to elucidate the structure of cost inefficiency.

Numerous recent studies have measured the efficiency of long-term care using DEA
and related methods. DEA is a linear programming technique developed by Charnes,
Cooper, and Rhodes (1978) based on the earlier works of Farrell (1957).

According to Hollingsworth (2008), a review of published papers on frontier

efficiency measurement in health care sector, second-most applications are in nursing
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homes after in hospitals. Among the papers in nursing homes are U.S. literatures by
Nyman and Bricker (1989) and Sexton et al. (1989), a Dutch study by Kooreman (1994)
and an Italian study by Garavaglia et al. (2011)%. Although there are a lot of studies
about the efficiency in nursing home, there are comparatively minor papers about
regional long-term care system by local public entities like in this paper. Among these
papers are literatures in municipalities by Erlandsen and Forsund (2002), Hougaard et
al. (2004), Laine et al. (2005), Borge and Haraldsvik (2009).

This study is structured as follows. Section II provides the methodology and data
used for estimating the efficiency of long-term care. Section III presents the estimation

results, followed by Section IV’s discussions of the implications and concluding remarks.

II. Methodology and data

We performed a DEA of 47 regions by prefecture. DEA is a non-parametric frontier
approach based on linear programming that converts multiple input and output
measures for a decision-making unit (DMU) into a single comprehensive measure of its
productive efficiency through a comparison with related DMUs [Charnes et al. (1978)].
DEA has the benefit of not assuming that frontiers possess a particular functional form,
and it differs from ordinary least-squares estimation, which is based on comparisons
relative to an average unit. We measured inefficiency’s monetary value, which we then
separated into several components by an input factor, a process that follows
Thanassoulis et al. (2012) and Tone and Tsutsui (2007).

This paper will consider n DMUs and m inputs for producing s outputs. We denote the

input and output vectors by x; e R" and y; € R’ , respectively, for each DMU;
(j=1,..,n). We define the input and output matrices as X =(X,...,X,) € R"" and

Y =(y,,....y,) € R™", respectively. We assume that X >0 and Y >0. For each DMUj

(j=1,...,n), we denote the input factor price vector for input X ; by w, e R™ and the

¥ On top of that, there are tremendous U.S. papers by Fizel and Nunnikhoven (1992),
Kleinsorge and Karney (1992), Chattopadhyay and Heffley (1994), Rosko et al. (1995),
Chattopadhyay and Ray (1996), Ozcan, Wogen, and Mau (1998), Anderson et al. (2003),
Zhang et al. (2008), Lenard and Shimshak (2009), Shimshak et al. (2009) and Lee et al.
(2009).

2

—113—



input factor price matrix as W =(w,...,w,) € R™". For DMUj, the actual total input

cost C ; is calculated as follows:

C,= Z wx; (D)

where X; is the amount of the zth input used by DMU;j; and W is the input factor

price. We assume that elements w,x,;,...,w,x,, are denominated in homogenous

units, 1.e. in Japanese yen, such that summation would be measurable.
First, we calculate the technical efficiency of Japan’s long-term care provision. The

production possibility set Pis defined as

P={(x,y)|x> X%, y<YAh, L >0} 2

The technical efficiency 6" of DMU;j is measured using the input-oriented variable
returns to scale (VRS) model [Banker et al. (1984)]:

* .
O = min 0,
6,4,5 st

subject to Ox, =XA+s7,

y, =Yh-s", (3)

A>0,82>20,s>0.

As this paper uses cross-sectional data of 47 regions that remain unchanged in scale,
we employ the VRS model. In addition to the above setting, we also incorporated a
method for restricting weight flexibility to avoid unrealistic concerns arising from zero
optimal weight. The method developed by Wong and Beasley (1990) for restricting

weight flexibility is based upon the use of the following proportions:

3
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0<a <-L<ph<I (4)

where o, and b, are regarded as suitable lower and upper limits for the importance of

input measure i in determining its efficiency, respectively; T] is total input, defined

m
as T = Z ViX; 5 and v, indicates the weight to be attached to the output measure.
i=1

The specification of the limit [ai,bl.] is a value judgement [Wong and Beasley

(1990)]. However, we have no consensus regarding the relative importance of each input

for Japan’s long-term care provision. For this reason, we specify the limit as follows:

. VX, ) VX, )
ai:mm%>0 (j=1,...,n) and bi=maX%<l (j=L...,n) (5)
j j

where vy 1s estimated by the basic VRS model without restricting its weight flexibility.

Let (0°,).",s",s") be the optimal solution for model (3) after adding weight

restrictions. The projection of the efficiency frontier can then be given by
* _ * % * _ +*
X, =0'x,—s,y, =y, +s". (6)

where x; indicates the vector of the technically efficient inputs for DMU;j in order to

produce y; .

The corresponding technically efficient total input cost for DMUj can be expressed as

Cy = 2wy = 2wy (0, —s7). @
i=1 i=1
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Loss due to this technical inefficiency is calculated as follows:

L =C,-C,(20). ®

The technical efficiency of DMUj is defined as follows:

*

C
Technical efficiency (TE) :F . )

J

Next, we calculate the cost efficiency of Japan’s long-term care provision. Traditional

cost efficiency is defined by

where X is the vector obtained as optimal solution to the following linear program:

ok .
C =min W X

x,A

subject to x > XA

y;<Yh (D

er=1
A>0

The optimal solution from this model yields the minimum cost C” at which DMU;
could secure its outputs, given the unit costs.

Losses due to this cost inefficiency are calculated as follows:

[£=C,~C)(20). 12)

As cost efficiency is the product of technical and allocative efficiencies, the allocative

efficiency of DMU; is defined as follows:
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sk

Allocative efficiency (AE) =% . (13)

This AE reflects an adjustment to the optimal input mixture based on the given

input price ratio. The loss due to this allocative inefficiency is calculated as follows:
A4 _ * ok
L=C;-C/(20). (14)

Next, we calculate the price efficiency of Japan’s long-term care provision.
Accounting for input prices differences caused by unit price variations between DMUs,
costs can be reduced by reducing input factor prices [Tone and Tsutsui (2007)]. We used
Thanassoulis et al.’s (2012) approach, a modification of the method used by Tone and
Tsutsui (2007), to determine that price efficiency begins with the traditional cost model

for identifying input volumes that will minimise costs given a DMU’s price. Then,

taking the optimal input volumes from the traditional cost model (x;.* ), we compute the

corresponding  cost vectors for each DMU j X= (x;,....X,)  with

ki ki

X, =(w 1joees WX )T . Next, we use these cost vectors in the model as follows:

j X

1j mj

subject to X = X\

A=0

This model seeks to minimise a DMU’s aggregate costs, controlling for the output
levels. The model identifies incremental cost savings by changing unit prices.

Let the optimal (minimum) cost estimated for DMU; by the price efficiency model be
denoted as C .

The loss due to this price inefficiency is calculated as follows:

LT=C;-C7(20). (16)

J
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As we can show the overall cost efficiency including price efficiency as

Hoksk ok ek

C C
- = —XF , the price efficiency (PE) of DMUj is defined as follows:

c. C,

J J

Aokeok

Price efficiency (PE) :% . @

In accordance with Thanassoulis (2013) approach, this methodology assumes that
volumes change first, and prices changed residually.

We use data on 47 regions by prefecture. This level of analysis was chosen because,
although municipalities serve as LTCI insurers and administer LTCI based on the
national government’s guidelines, prefectures provide municipalities with technical and
administrative support and have the authority to adjust the quantity of LTC providers.
The study’s sample size is limited but comparable with other previous DEA studies on
long-term care. The data obtained from Japan’s Ministry of Health, Labour and Welfare
(MHLW) and other relevant bodies cover the 2010 financial year. These data include the
most current reports before the Great East Japan Earthquake.

The model consists of six inputs with unit costs and one output. These are
summarized in Table 1 (Definitions and measurement of inputs, unit costs and an
output). This number of variables was chosen to balance the trade-off between the
model’s descriptive and discriminatory powers.

Capital input variables were (a) institutional services’ admission capacity; (b) number
of providers for in-home services; labour input variables were numbers of (c)
professional caregivers for institutional services; (d) professional caregivers for in-home
services; (e) medical nurses; and (f) other staff—allied health professionals and office
workers. Labour input variables [(c)—(f)] were calculated to yield their full time
equivalents (FTE).

Input factor prices (unit costs) using input variables for capital costs were
depreciation and interest on borrowing per bed for (g) institutional services and (h)
in-home services; meanwhile, labour costs included the per-person scheduled salaries
and wages for (i) professional caregivers for institutional services, (j) professional
caregivers for in-home services, (d) medical nurses and (e) other staff.

For outputs, we calculated weighted number of persons requiring care based on the

certification of long-term care as (m) requirement of care. This factor was selected for
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the following reasons. One problem with analysing the efficiency of providing care is the
difficulty in measuring their conceptual output—improved health status, or more
generally, improved quality of life (Kooreman, 1994). DEA and related efficiency
analyses frequently employ the concept of case mix—the type and severity of patients
treated by a unit; however, to the best of our knowledge, Japan’s government does not
collect outcome data or process performance in a systematic manner. This limits the
possibility of employing outcome- or process-related measures for determining care
quality. Therefore, our choice for this variable depends on the particulars of Japan’s
long-term care system. Receipt of some services requires a ‘Care-Needs Certification in
the Long-Term Care Insurance System’. Under Japan’s Long-Term Care Insurance Act,
‘An insured person that intends to receive long-term care benefit shall obtain
certification by a municipality pertaining to the fact that the said insured person
qualifies as a person requiring long-term care and as to the category of condition of need
for long-term care for which said insured person qualifies.” Therefore this analysis
employs the weighted numbers of persons certified as requiring care for the annual
workload weighted by degree of seriousness. We used the ‘estimated total care minutes
per day (ETCM)’ as the weighting index for seriousness (Table 2). ETCM is the official
criteria for Japan’s LTC Insurance Care Needs Levels and shows estimated times
needed for daily long-term care (Tsutsui and Muramatsu, 2005)S.

The study’s datasets were obtained from several sources. Input data were obtained
from the Survey of Institutions and Establishments for Long-term Care (MHLW).
Capital cost data were gathered from the Briefing Survey on Economic Conditions in
Long-term Care (MHLW). The Survey on Employment in Long-term Care [Care Work
Foundation (2011)] provided labour unit cost data, and the Report on Condition of
Long-term Care Projects (MHLW) provided output data. Measurement errors are
considered to be small as these survey forms were filled in by public officers or
long-term care providers’ administrative staff, all of whom are assumed to be familiar
with the actual situation.

The summary statistics for the input and output values are described in Table 3.

We used DEA-solver Professional Version 9.0 to calculate our efficiency estimates.

I11. Empirical results

The summary of estimated capital and labour costs (w X /.) from our data for each

$ For example, for 2012, Tokyo had the following numbers of people dependent on care: 61,205 who ‘need support 1’;
55,969 who ‘need support 2’; 75,410 who need ‘level 1’ care; 79,411 who need ‘level 2’; 60,833 who need ‘level 3’
56,732 who need ‘level 4’; and 54,926 who need ‘level 5’ care. Accordingly, we can show the index for requirement of
care = 25-61205 + 32-55969 + 32- 75410 + 50- 79411 + 70- 60833 + 90:56732 + 110- 54926 = 25,110,853.
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prefecture is presented in Table 4. We have to note that these calculated costs differ
from actual costs and contain no operating costs except capital and labour costs.”™ This
table demonstrates that labour costs are significantly greater than capital costs. The
labour cost of professional caregivers for institutional service (average: 37.9%)
comprises the greatest proportion of each area’s long-term care costs.

Table 5 summarises the results for technical efficiency (7E ), allocative efficiency
(AE), price efficiency (PE) and overall efficiency (OE ), which was calculated as

follows:

OE=TExAExPE. (18

The average OF index is 0.794, with a minimum of 0.695. The average 7TF index is
0.914, which is lower than those of both AE (0.938) and PE (0.929).

Table 6 presents total inefficiency losses and the factor-oriented decomposition of
each estimated inefficiency loss. Inefficiency losses are derived by totalling the
differences between costs as given by the raw data and estimated optimum cost for each
prefecture.

As can be seen in the table, overall inefficiency losses amount to 922 billion yen
(about 9 billion U.S. dollars), and the ratio to total cost is 19.9%. This result reveals
substantial variations in efficiency across prefectures and yields the national-level
efficiency potential as being about 20%.

Technical inefficiency losses amount to 418 billion yen (9.0% of total costs), which is
greater than both allocative inefficiency losses (251 billion yen; 5.4% of total costs) and
price inefficiency losses (253 billion yen; 5.5% of total costs). These results show that
approximately half the overall inefficiency losses stem from technical inefficiency losses.
Most technical inefficiency losses can be traced to labour costs of professional caregivers
for institutional services (39.5% of technical inefficiency losses).

Net allocative inefficiency losses amount to 251 billion yen, and the majority of net
allocative inefficiency losses can also be traced to labour costs of professional caregivers
for institutional services (51.9% of net allocative inefficiency losses). Furthermore, we
find no allocative inefficiency losses arise from the labour costs associated with
professional caregivers that provide in-home care services. Instead, providing in-home
care services shows an efficiency gain.

Table 7 shows the various cases (patterns) of factor-oriented allocative inefficiency

** Total estimated capital and labour costs for all prefectures from our data are about 4.6 trillion yen (= about 46
billion U.S. dollars).
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loss, revealing that 20 prefectures have negative signs and would therefore gain
efficiency from increasing labour inputs for professional caregivers for in-home services.
These results show that, based on each area’s situation, we can improve the efficiency of
Japan’s long-term care provision by prioritising the fostering of professional caregivers
for in-home services.

Price inefficiency losses amount to 253 billion yen (5.5% of total costs). When we
separate inefficiency losses by factors, we see that losses from labour costs of
professional caregivers for institutional services exceed those from the other factors.
From this estimated result, we can conclude that lowering the institutional services’
labour rate will significantly improve efficiency. However, such a strategy might incur

the difficulty of securing proper employee numbers.

1V. Discussion and conclusion

In this paper, we examined the efficiency of Japan’s regional long-term care for
2010. We performed data envelopment analysis (DEA) of 47 regions by prefecture,
which i1s Japan’s subnational jurisdiction. We applied the formula suggested by
Thanassoulis et al. (2012) and Tone and Tsutsui (2007) for separating cost efficiency into
technical, allocative and price efficiencies to elucidate the structure of cost inefficiencies
in Japan’s provision of long-term care.

This study of Japan’s long-term care provision in 2010 obtained the following
results: (1) technical inefficiency accounts for the highest loss, followed by price
inefficiency and allocation inefficiency; (2) most technical inefficiency loss stems from
labour costs, particularly those for professional caregivers providing institutional
services; (3) most allocative inefficiency loss can also be traced to labour costs for
professional caregivers providing institutional services; (4) however, no allocative
inefficiency loss arises for labour costs of professional caregivers providing in-home care
services. Instead, the provision of in-home care services shows an efficiency gain.

These results reveal substantial efficiency variations across prefectures and show
national-level efficiency potential to be about 20%. This suggests that regional
long-term care efficiency could be improved through service and resource provision
management. The first policy implication drawn from this study concerns the
reformation of the institutional service, which could help improve efficiency in Japan’s
long-term care system. Despite the structural changes to the long-term care insurance
system in 2000, the new programme had minimal impact upon institutional care
providers [Ikegami et al. (2003)]. As Japan’s prefectures regulate the number of

institutional service beds in each region, thus preventing for-profit providers from
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entering the market freely, the principle of market competition is not in operation, and
institutional service providers may have less incentive to increase efficiency. One could
argue that institutional services show scope for improvement through higher labour
productivity. Furthermore, as Tamiya et al. (2011) point out, two-fifths of those certified
would not have been eligible if German enrolment criteria had been applied. We can say
Japan has overly relied on institutions that are both expensive and regarded as offering
poor quality of life. Institutional services have significant potential to increase their
efficiency by reducing services for those needing only minimal nursing care, focusing
instead on providing services for those requiring more intensive nursing care.

Another policy implication for efficiency improvements that can be drawn from this
study concerns promotion of a shift to in-home services, as they can help reduce
expenses incurred by Japan’s long-term care system. In addition, beyond efficiency
considerations, home and community-based services can contribute to the goal of the
LTCI system, namely, encouraging individuals certified eligible for LTCI benefits to live
independently at home as long as possible [Tomita et al. (2010)].

To promote in-home services requires the improvement of around-the-clock care
and respite care. In addition, such a shift requires fostering superior human resources.
Although covering a different field, Kuwahara et al. (2013) conducted a DEA analysis on
visiting nurse (VN) service agencies in Japan and found that relatively efficient VN
agencies filled at least 30% of the staff positions with experienced workers.

Despite the useful insights obtained, this study has a limitation. To conduct an
improved empirical analysis of long-term care performance, we need comprehensive
data on operating costs and quality of care following Laine et al. (2005). Such a focus

remains open for a future work.
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Table 1: Definitions and Measurements of Variables

Input data

Capital inputs
(a) Institutional services' admission capacity (excluding day services)
(b) Number of providers for in-home services (including day services)
Labor inputs
(c) Number of professional caregivers for institutional services (including day services) calculated to yield FTE
(d) Number of professional caregivers for in-home services (excluding day services) calculated to yield FTE
(e) Number of medical nurses calculated to yield FTE
Medical nurses: regular nurses, assistant nurses, healthcare nurses, and maternity nurses
(f) Number of other staff (allied health professionals and office workers) calculated to yield FTE
Other staff: care manager, pharmacist, nutritionist, physiotherapist, occupational therapist, speech-language-hearing
therapist, psychiatric social worker, care counselor, life counselor, cook, dental hygienist, and welfare equipment
counselor

Input factor prices (thousand yen)

Capital costs
(g) Depreciation and interest on borrowing per bed for institutional services
(h) Depreciation and interest on borrowing per office for in-home services
Labour costs
(i) Per-person scheduled salaries and wages for professional caregivers for institutional services
(j) Per-person scheduled salaries and wages for professional caregivers for in-home services
(k) Per-person scheduled salaries and wages for medical nurses
(1) Per-person scheduled salaries and wages for other staff

Output data

(m) Requirement of care: weighted number of persons requiring care based on the certification of long-term care

Sources: The datasets for this study are obtained from (1) the Survey of Institutions and Establishments for Long-term Care
(MHLW) for (a) to (f), (2) the Briefing Survey on Economic Conditions in Long-term Care (MHLW) for (g) to (h), (3) the Survey on
Employment in Long-term Care [Care Work Foundation (2011)] for (i) to (1), and (4) the Report on Condition of Long-term Care
Projects (MHLW) for (m).

Table 2: Criteria for LTC Insurance Care Needs Levels

Level Estimated Total Care Minutes per Day

Not eligible <25
Need support 1 25
Need support 2 & Level 1 32
Level 2 50
Level 3 70<
Level 4 90
Level 5 110<
* As of 2010

** We calculated the number of persons requiring care weigted by this

"Estimated Total Care Minutes per Day" as requirement of care.
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Table 3: Major Dataset Statistics

n=47 Average S.D. Max Min
Input data
Capital
(a) Admission capacity for institutional services 20,478 16,416 79,129 6,417
(b) Offices for in-home services 2,532 1,799 8,392 763
Labour
(c) Professional caregivers for institutional services 15,577 11,042 50,528 4,991
(d) Professional caregivers for in-home services 3,584 3,638 18,286 745
(e) Medical nurses 3,614 2,402 11,667 1,199
(f) Other staff 8,581 6,073 29,724 2,725
Input factor prices (thousand yen?*)
Depreciation cost and interest on borrowing
(g) Institutional services (per bed) 424 14.5 451 400
(h) In-home services (per office) 3,009 568 4,148 2,267
Scheduled salaries and wages (per capita)
(i) Professional caregivers for institutional services 2,323 163.9 2,729 2,015
(j) Professional caregivers for in-home services 2,257 209.9 2,763 1,783
(k) Medical nurses 3,065 331.2 3,967 2,480
(1) Other staff 2,870 207.0 3,392 2,499
Output data
(m) Requirement of care 6,024,084 4,871,280 25,110,853 1,748,422
* One thousand yen is equivalent to about 10 U.S. dollars in August of 2013.
Table 4: Estimated Costs According to the Raw Data
n=47 Average S.D. Max Min
Capital cost (million yen*)
Institutional service 8,782 7,258 34,557 2,674
(%) 8.8% 0.7% 10.6% 7.1%
In-home service 7,616 5,302 22,546 2,078
(%) 8.1% 1.7% 12.6% 4.9%
Labor cost (million yen*)
Professional caregivers for institutional service 36,971 28,564 137,886 12,632
(%) 37.9% 2.1% 42.3% 34.2%
Professional caregivers for in-home service 8,268 8,888 43,655 1,641
(%) 7.6% 1.9% 14.2% 4.8%
Medical nurses 11,525 8,991 46,281 3,575
(%) 11.8% 1.1% 14.1% 9.5%
Other staff 25,259 19,751 100,817 8,011
(%) 25.9% 1.3% 28.4% 23.1%

* One million yen is equivalent to about 10,000 U.S. dollars in August of 2013.
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Table 5: Summary of Estimated Inefficiency Indexes

n=47 Average S.D. Max Min
Technical efficiency (TE) 0.914 0.067 1.000 0.786
Allocative efficiency (AE) 0.938 0.047 1.000 0.814
Price efficiency (PE) 0.929 0.049 1.000 0.794
Overall efficiency 0.794 0.065 1.000 0.695

Table 6: Total Inefficiency Losses and Factor-Oriented Decomposition

Overall inefficiency  Technical inefficiency Allocative inefficiency  Price inefficiency

Capital cost*

Institutional services 45,313 4.9% 32,510 7.8% 4,667 1.9% 8,137 3.2%
In-home services 90,195 9.8% 43,692  10.5% 30,710 12.2% 15,793 6.2%
Labour cost*
Professional caregivers for institutional services 385,016 41.8% 165,274 39.5% 130,322 51.9% 89,420 35.4%
Professional caregivers for in-home services 36,553 4.0% 20,439 4.9% -4,694 -1.9% 20,808 8.2%
Nurses 118,017 12.8% 50,739  12.1% 11,316 4.5% 55,962  22.1%
Other staff 246,809 26.8% 105,288  25.2% 78,871  31.4% 62,651 24.8%
Total amount of loss* 921,904 100.0% 417,942 100.0% 251,192 100.0% 252,770 100.0%
(Ratio for overall inefficiency loss) (45.3%) (27.2%) (27.4%)
(Ratio for total cost) (19.9%) (9.0%) (5.4%) (5.5%)

*million yen = about 10 thousand dollars

Table 7: Various Cases of Factor-Oriented Allocative Inefficiency Loss

Case 1 Case2 Case3 Case4 Case5 Case6 Case7 Case8 Case9

Capital cost

Institutional services L G G L G L L G L

In-home services L L L G L L L G G
Labor cost

Pprofessional caregivers for institutional services L L L L L L L L L

Professional caregivers for in-home services G L G G G L G G G

Nurses L G L L G G G L G

Oother staff L L L L L L L G G
Number of prefecture 20 11 5 3 2 1 1 1 1

* Two prefectures have no alllocative inefficiency loss.
* Ls show here are alllocative inefficiency losses. Gs shows there are alllocative efficiency gains.
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The simple case of a single output (y) being
produced from two inputs (X1 and X2) : y=f(X1, X2)

Technical Efficiency (P) = OR/OP
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ZATiE - BESROWRRE R X TEERE

B

S HTERFR |

Level

Estimated Total Care Minutes per Day

Not eligible

<25

Need support 1 25=
Need support 2 & Level 1 32=
Level 2 50
Level 3 70=
Level 4 90
Level S5 110
* As of 2010

** We calculated the number of persons requiring care weigted by this

"Estimated Total Care Minutes per Day" as requirement of care.

Prefecture Technical efficiency Allocative efficiency Price efficiency Overall efficiency
Hokkaido 0.847 0.944 0.962 0.769
Aomori 0.857 0.929 0.987 0.786
Iwate 0.891 0.955 0.970 0.826
Miyagi 0.845 0.955 0.890 0.719
Akita 1.000 0.920 1.000 0.920
Yamagata 1.000 0.917 0.923 0.846
Fukushima 0.864 0.985 0.917 0.780
Ibaraki 0.897 0.845 0.938 0.711
Tochigi 1.000 o.884 0.900 0.796
Gunma 0.872 0.948 0.906 0.749
Saitama 0.904 0914 0.894 0.739
Chiba 0.873 0.967 o.882 0.744
Tokyo 1.000 1.000 1.000 1.000
Kanagawa 0.860 0.975 0.937 0.785
Niigata 1.000 0.829 0.931 0.772
Toyama 1.000 0.901 o.882 0.795
Ishikawa 0.923 0919 0.929 0.788
Fukui 0.931 0.905 0.967 0.814
Yamanashi 1.000 1.000 0.909 0.909
Nagano 0.865 0.936 0.907 0.734
Gifu 0.970 0.878 0.884 0.754
Shizuoka 0.922 0.852 0.885 0.695
Aichi 0.870 0.955 0.902 0.750
Mie 0.922 0.971 0.868 0.778
Shiga 1.000 0.950 0.830 o.788
Kyoto 1.000 1.000 0.855 0.855
Osaka 1.000 0.929 1.000 0.929
Hyogo 0.855 0.995 0.929 0.791
Nara 0.918 0.951 0.866 0.756
Wakayama 1.000 0917 0.794 0.728
Tottori 1.000 0.993 0.973 0.966
Shimane 0.851 0.959 0.950 0.775
Okayama 1.000 0.814 0.881 0.718
Hiroshima 0.808 0.944 0.915 0.698
Yamaguchi 0.903 0.928 0.939 0.786
Tokushima 0.849 0.999 0.918 0.779
Kagawa 0.921 0.974 0.908 0.814
Ehime 0.889 0.952 0.975 0.825
Kochi 0.938 0.992 0.889 0.827
Fukuoka o0.814 0.926 1.000 0.754
Saga 0.906 0.908 1.000 0.823
Nagasaki 0.825 0.933 0.982 0.757
Kumamoto 0.801 0.984 1.000 0.788
Oita 0.845 0.984 0.941 0.782
Miyazali 0.786 1.000 1.000 0.786
Kagoshima 0.922 0.857 0.980 0.774
Okinawa 1.000 0.909 0.962 0.874

Average 0.914 0.938 0.929 0.794
S.D. 0.067 0.047 0.049
Mazx 1.000 1.000 1.000 1.000
Min 0.786 0.814 0.794 0.695




3.5)] $T$E$1ﬂﬁ 1)) ﬁ% (Tentative)

n=47 Average S.D. Max Min
Technical efficiency (TE) 0.914 0.067 1.000 0.786
Allocative efficiency (AE) 0.938 0.047 1.000 0.814
Price efficiency (PE) 0.929 0.049 1.000 0.794
Overall efficiency 0.794 0.065 1.000 0.695

TE: $AThERM:, AE: Bl Zh=R1E, PE: A& h 3
Overall efficiency : 22%hZ: OE =TE X AE X PE

» Overall efficiency =0.794 = £920% D IEZN KM FFETE

o THEATIERIE) < TRRRESIRME) < ISy ZrE)

(B%&) R

1

S

o [IERDRMEDEEN ) & ST EE I R
o BB BIARRL HRGES. BRIR. BILR, R

RBRORF, [ LR i R

o DIERhRMED EV) & ST EE I R

o N7 : ETIRF IR
o 2L : [ IR
« 3fif : REARIR
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(Tentative)

100%
26.8% 25.2%
80%
12.8%  121%
60% 4.0%
0% aan 39.5%
20%
Overall Technical
-20% €35Ein) IR

Allocative

(BLo3%h=att)

. 24.8%

. (s]

B =
51.9%

35.4%

)0,

Price
inefficiency inefficiency inefficiency inefficiency

(A& 231

Labour cost of other staff
(DA S v 7 D%HE = A R)

= Labour cost of nurses
(B HATDOT = 2 1)

w Labour cost of professional
caregivers for in-home
Services (= « ~ \—oJfi= 2 1)
Labour cost of professional
caregivers for institutional
services (MBA#IE 5= = )

# Capital cost of in-home
Services (EeE4—ranykaxb)

Capital cost of institutional
services (Mg —E20¥A=2 )

N e ES e

HEFER D S HR1E

Case 1 Case2 Case3 Case4 CasedS Case 6 Case7 Case8 Case9

Capital cost

Institutional services L G G L G L L G L
In-home services L L L G L L L G
Labor cost
Pprofessional caregivers for institutional services L L L L L L L L L
Professional caregivers for in-home services G L G G G L G G G
Nurses L G L L G G G L G
Oother staff L L L L L L L G G
Number of prefecture 20 11 5 3 2 1 1 1 1

* Two prefectures have no alllocative inefficiency loss.

* Ls show here are alllocative inefficiency losses. Gs shows there are alllocative efficiency gains.
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WEAFN 5 4 4FRE 13. 0 12. 6 11. 6 9. 2
55 7. 3 6. 0 16. 5 5. 0
56 7.0 5. 5 13. 4 7.9
57 5. 6 4. 5 11. 7 7. 0
58 0. 9 0. 2 A 0.1 A 4.9
59 1. 7 0. 3 6. 8 A 3.9
60 4. 6 3. 5 10. 6 10. 9
61 4. 6 4. 3 6. 9 4. 0
6 2 2. 9 2.9 0. 6 0. 6
6 3 6. 3 5. 7 9. 4 7.5
Rk ot AREE 8. 6 7.1 8. 1 17. 3
2 7.0 6. 7 7.5 10. 3
3 5. 6 7. 4 6. 1 7.9
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15 Al. 5 A2. 0 A 6. 1 A 7.5
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17 Al. 1 Al. 2 3.1 0. 1
18 AO. 7 Al. 2 4. 7 A 5.9
19 AO. O Al. 1 15. 7 A 4. 4

(6. 5)
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22 AO. 5 0. 2 A10. 2 6. 8
23 0. 5 0. 8 2. 8 2. 8
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25 0. 1 AO. 1 1. 1 A 2. 2
26 1. 8 2.0 2.9 A 1.0
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6 103, 915 41, 661 13. 1 106
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8 129, 620 16, 566 15. 2 139
9 121, 285 A3, 335 13. 9 150
10 110, 300 A10, 985 12. 7 163
11 112, 804 2, 504 12. 7 174
12 111, 271 Al, 533 12. 5 181
13 119, 107 7, 836 13. 3 188
14 126, 493 7, 386 14. 4 193
15 150, 718 24, 225 17. 5 198
16 141, 448 A9, 270 16. 7 201
17 122, 619 A18, 829 14. 6 201
18 108, 174 Al4, 445 13. 0 200
19 96, 529 Al1l, 645 11. 6 199
20 96, 055 A474 11. 5 197
21 118, 329 22, 274 14. 3 199
22 134, 939 16, 610 16. 4 200
23 114, 772 A20, 167 13. 9 200
24 111, 654 A3, 118 13. 6 201

25 111, 517 Al137 13. 6 20 1/
(RiA)

26 105, 570 A5, 947 12. 7 20 OFLE
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