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Purpose: The aim of this paper was to build a performance evaluation index system for the 
combination of medical and old-age care services in pension institutions of China.
Methods: A two-stage data envelopment analysis (DEA) is used to evaluate the perfor-
mance of 30 pension institutions in China.
Results: The results show that the two-stage DEA accounted for a relatively high affiance of 
medical and nursing care services, but resource allocation still needs to be further optimized. 
Institutions with ineffective DEA need to reduce the five factors of operations, management, 
fixed assets, technology and services in the input dimension.
Conclusion: In the output dimension, the service evaluation effect and safety management 
effect need to be improved. The performance of combined old-age care and medical care in 
old-age institutions can be improved in terms of investment in fixed assets, methods of 
capital subsidies, supervision and management, as well as standardized operations.
Keywords: medical and old-age care service, performance evaluation, two-stage DEA

Introduction
The elderly population of 65 years and above in China accounts for 10.8% of the total 
population.1 The proportion of the elderly aged 65 and above has increased for 21 
consecutive years. However, the supply for various old-age beds in China is currently 
tight, with 30 beds for every 1000 elderly people. China’s aging population accounts 
for about one-fifth of the world’s aging population, and it is the country with the 
largest aging population and the fastest growth rate in the world. Providing proper 
health care for the elderly population is the focus of attention from all walks of life. 
As a new type of old-age care model, the combination of medical and nursing care 
combines medical services with old-age care services. On the basis of providing 
traditional old-age care services, it provides professional medical and rehabilitation 
services for the elderly. Judging from China’s current family development trend and 
the development trend of the elderly service industry, the combination of medical and 
nursing is an inevitable trend. Especially, the COVID-19 outbreak has not only 
caused a major impact on China’s economic and social sectors, but also posed 
a major challenge to China’s medical and health system. Thus, under the new 
circumstance, this paper attempts to evaluate index system for the combination of 
medical care and elderly care services in China. This study can not only provide 
a basis for China’s overall reasonable allocation and planning of medical resources, 
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but also provide a reference for the high-quality develop-
ment of regional health services.

There are still many difficulties in the implementation of 
the combination of medical and nursing. The main reasons 
are that China’s current social reality of getting old before 
getting rich and the combination of medical and nursing 
services lacks an effective performance evaluation mechan-
ism. The most important thing to evaluate the performance of 
pension services is to determine the evaluation content and 
formulate scientific evaluation methods. Assessing the effi-
ciency of a medical institution needs to consider the quality 
and quantity of services it provides rather than the resources 
it uses. In this multi-dimensional input/output environment, 
domestic and foreign researchers have used parametric sta-
tistics/metrics and non-parametric methods.2,3 Among these 
methods, Data envelopment analysis (DEA) is particularly 
popular in assessing the efficiency of health care units and 
has many applications in China, Europe, and other parts of 
the world.4–7 Athanassopoulos et al use constant and variable 
returns to measure technical efficiency and distribution effi-
ciency in 98 Greek hospitals.8 Due to the excessive concen-
tration of human and financial resources in large cities, 
suburban and rural hospitals are more efficient than large 
cities. Garcia and Martin find that Spanish hospitals are more 
efficient, while hospitals located in areas with low popula-
tion-to-bed ratios are less efficient.9 Amado and Dyson 
review researches on the assessment of primary health care 
providers, especially those using non-parametric technical 
data envelopment analysis.10 Most researches focus on struc-
ture and output, without considering the ultimate measure of 
performance. Kontodimopoulos et al study balancing the 
efficiency of health services in remote areas of Greece with 
the fairness of access to services.11 Lindlbauer and 
Schreyögg compare different specialization measures for 
hospital specialization and technology use efficiency, includ-
ing two novel methods based on the number of patients rather 
than the proportion of patients.12 Mitropoulos et al use two 
alternative conceptual models to evaluate the efficiency of 
public hospitals and regress the scores on explanatory vari-
ables related to hospital service performance to improve 
efficiency.13 Dimas et al evaluate the production perfor-
mance, efficiency and technological changes of 22 Greek 
public general hospitals.14 Amiri et al combine differential 
methods and fuzzy preference programming methods for 
hospital performance evaluation.15 Liao et al propose 
a worst-best method for hesitant fuzzy language with incon-
sistent repair to evaluate hospital performance.16 

Considering the existence of complex information in the 

evaluation process of cognitive hospitals, Breyer et al pro-
pose a multi-criteria decision method with hesitant fuzzy 
linguistic information.17 Chowdhury and Zelenyuk use 
a two-stage method to evaluate hospital performance.18 In 
the first stage, DEA is used to assess efficiency scores, and 
then truncated regression estimates are used to test the impor-
tance of explanatory variables. Based on the balanced scor-
ecard and analytic hierarchy process, Mohammadi et al 
design a public hospital performance evaluation model.19 

Singh and Prasher propose the integration of fuzzy set theory 
and SERVQUAL method to measure the service quality of 
four hospitals in India.20 Motevali and Torabi improve hos-
pital operating performance from the perspective of mixed 
sustainability and resilience.21

The current domestic and international researches on 
the performance evaluation of pension services have 
achieved certain results, but there are still deficiencies. 
Most of the evaluation research on elderly care services 
focuses on home-based elderly care services, government- 
purchased elderly care services, and institutional elderly 
care services. There is a lack of performance evaluation 
research on the combination of medical and elderly care 
services. In addition, most of the researches focus on the 
construction of the indicator system, and lack of empirical 
analysis. Therefore, this paper summarizes the current 
status of the research on the evaluation of integrated care 
and elderly care services, based on the system theory and 
the theory of relevant stakeholders, and combined with the 
use of a two-stage DEA evaluation method to evaluate the 
performance of integrated care and medical services in 
China. This study takes the elderly care service agency 
as an example to conduct an empirical analysis, and pro-
poses ways to improve the combination of medical and 
nursing care. This research can make up for the deficien-
cies of existing research, and promote the development of 
integrated medical and nursing care services.

Methods
Data envelopment analysis (DEA) is a non-parametric 
frontier analysis method especially suitable for complex 
systems with multiple inputs and multiple outputs.3,4 It 
uses mathematical programming models to evaluate the 
relative effectiveness of decision-making units (DMU). 
The traditional DEA model regards innovation activities 
as a black box. In order to deepen the analysis and analysis 
of the internal structure of the system, Kao establishes 
a two-stage DEA model with variable scale returns, 
which is suitable for comparison between enterprises of 
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different sizes and is widely used in efficiency research. 
Therefore, this paper uses a two-stage DEA model to 
evaluate the efficiency of the combination of medical 
care and nursing.

In a two-stage DEA model, there are n decision- 
making units DMUs. In each DMUj (j=1,2, …,n), the 
first stage DEA has m input elements xij(i=1, 2, …, m) 
and d output elements zdj, d=1,2, …,d. At the same time, 
the output element of the first stage is regarded as the input 
element of the second stage, namely the intermediate ele-
ment. The output factors of the second stage are yrj, r=1, 
2, …, s. The two-stage model of the combination of 
medical care and elderly care service model is as follows:

θ1
j ¼

∑D
d¼1ωdzdj

∑m
i¼1vixij

; θ2
j ¼

∑s
r¼1uryrj

∑D
d¼1 ~ωdzdj

(1) 

Max θj ¼ θ1
j � θ

2
j ¼

∑s
r¼1uryro

∑m
i¼1vixio

(2) 

where vi, ωd , ur and ~ωdare non-negative weight, 

whenωd ¼ ~ωd ,θj ¼ θ1
j θ2

j ¼ ∑
s

r¼1
uryro= ∑

m

i¼1
vixio.

The proposed planning model is transformed into 
a linear programming model.

Max ∑s
r¼1uryro (3) 

s.t.

∑s
r¼1uryrj � ∑D

d¼1ωdzdj � 0; j ¼ 1; 2; � � � ; n 

∑D
d¼1ωdzdj � ∑m

i¼1vixij � 0; j ¼ 1; 2; � � � ; n 

∑m
i¼1vixio ¼ 1 

ωd � 0; d ¼ 1; 2; � � � ;D; vi � 0; i ¼ 1; 2; � � � ;m 

ur � 0; r ¼ 1; 2; � � � ; s 

The dual model is:

Min θ (4) 

s.t.

∑n
j¼1

~λjxij � θxio; i ¼ 1; 2; � � � ;m 

∑n
j¼1μjyrj � yro; r ¼ 1; 2; � � � ; s 

∑n
j¼1

~λj � μj

� �
zdj � 0; d ¼ 1; 2; � � � ;D 

~λj; μj � 0; j ¼ 1; 2; � � � ; n; θ � 1 

Descriptive Statistics of Inputs and 
Outputs
This study divides the operation process of the combina-
tion of medical and nursing into two stages. The first stage 
is the operation effect stage and the second stage is the 
service evaluation effect stage. The definition of the input 
and output indicators of the performance evaluation index 
system of integrated care and elderly care services takes 
into account the particularity of integrated care and elderly 
care services. In this paper, the performance level is mea-
sured from the two dimensions of effect and efficiency. In 
the efficiency-oriented medical and nursing performance 
evaluation, the DEA method is used for evaluation. 
Therefore, it is necessary to classify the theoretical indi-
cator system for input and output, and integrate the 
resource input and service output dimensions in the initial 
theoretical indicator system into the input and output indi-
cators. Essentially, an organization will only produce out-
put if it is operating, so the internal organizational 
operating dimension is divided into input indicators.

The data of this study are obtained from the 2020 of 
National Health Commission of the People’s Republic of 
China (NHC). NHC data are freely available at http://www. 
nhc.gov.cn/. NHC is a nationally representative longitudinal 
survey of pension service combining with medical and old-age 
care in China. After the effective screening and processing of 
the data, effective data of 30 pension institutions are obtained. 
The service efficiency and related factors of combining med-
ical and old-age care institutions are analyzed by binary logis-
tic regression analysis, and the difference is statistically 
significant with P<0.05. Based on the research of 
references,4,18,20 the input and output indicators selected in 
this paper are shown in Tables 1 and 2.

In the evaluation process, it is necessary to eliminate 
the correlation between the evaluation indicators and reduce 
the dimensionality. Based on the limited research time and the 
availability of data, this paper conducts factor analysis on the 
data of 30 medical and old-age care institutions, and reduces 
the evaluation index. In this paper, IBM SPSS software is used 
to reduce the dimensionality of the data. Before factor analysis, 
the reliability of the data of the survey scale is tested. The 
internal reliability value indicates whether each scale measures 
a single concept, that is, how the internal consistency is main-
tained between the items that make up the scale. If the intrinsic 
reliability coefficient is above 0.8, it can be considered that the 
scale has a high intrinsic consistency. The Cronbach coefficient 
of the data in this paper is 0.885, which proves that the survey 
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scale designed in this paper has a high internal consistency. 
According to the results of factor analysis, the economic mean-
ing of each public factor is defined, and 19 indicators are re- 
divided into 7 indicators. Among them, the indicators of the 
input side are five evaluation indicators: operational invest-
ment, management input, fixed asset input, technical input, and 
service development; the indicators of the output side are the 
operating effect and service evaluation effect indicators. The 
performance-oriented evaluation index is determined by two 
evaluation dimensions: operation effect and service evaluation 
effect, so as to determine the performance evaluation index 
system of the combination of medical care and elderly care 
services. As shown in Table 3.

Results and Discussions
This study estimates the changes in the overall efficiency 
E and staged efficiency indexes E1 and E2 of the combina-
tion of medical and nursing care of pension services in 
Qingdao of China. Using DEA to measure the service 
efficiency of 30 medical and nursing-type pension service 
institutions, we can obtain the results of the calculation, 
which are regarded as the comprehensive performance 
evaluation results as shown in Table 4 and Figure 1.

It can be seen from Table 4 that the comprehensive 
efficiency value of 20 of the 30 medical and nursing-type 
pension institutions is 1, which is regarded as effective for 
DEA. The other 10 are in weak DEA, that is, they have not 
reached the optimal value in terms of scale efficiency or pure 
technical efficiency. Among them, the lowest is institution 
12, whose comprehensive efficiency is only 0.638. In the 
case of variable returns to scale, there are 24 companies with 
a pure technical efficiency value of 1, accounting for 80%. 
From the perspective of scale efficiency, 20 of them have 
effective efficiency, and 10 is ineffective efficiency.

This study divides the reasons for the low efficiency of 
the input and output of the combination of medical care and 
old-age care services into two types. The first is the low 
scale efficiency, that is, the supply structure of pension 
services is unreasonable. The second is the low efficiency 
of pure technology, that is, the resource utilization rate of 
pension service institutions is not high, resulting in the input 
elements not being used most effectively. Therefore, it is 
necessary to further analyze the reasons for the inefficiency 
of the 10 DEA ineffective medical and elderly care services.

In these 10 DMUs with ineffective DEA, the pure 
medical efficiency of DMU22, DMU23, DMU26 and 
DMU30 is 1, and the scale efficiency value is less than 
1, that is, the pure technology is effective but the scale is 
invalid. This means that the resource utilization technolo-
gies of these 4 DMUs match their service capabilities, and 

Table 1 Index System for Performance Evaluation of Medical and Nursing Care for the Elderly

Type Index No Index No

Total area for senior building x1 Investment in fixed assets x9

Number of beds for the elderly x2 Operating cost x10

With medical qualifications x3 Government subsidy amount x11

Input Total agency services x4 Complete service programming x12

Professional managers x5 Scientific service process x13

Professional medical staff x6 Completeness of service files x14

Professionally qualified personnel x7 Types of services provided x15

Professional training x8

Table 3 Index System for Performance Evaluation of the 
Combination of Medical Care and Elderly Care

Type Interpreted Indicator Variable

x6, x4, x5, x10, x11 Operational investment
x14, x12, x13 Management input

Input x1, x2, x9 Investment in fixed assets

x7, x8, x3 Technology investment
x15 Service development

Output y2, y1 Operating performance
y3, y4 Service evaluation 

performance

Table 2 Indicator System for Performance Evaluation and 
Output of Integrated Care and Elderly Care Services

Type Index No

Number of people with long-term 

medical care insurance

y1

Output Total occupants y2
Operating income y3
Safety management y4
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there is no problem that the input elements are not max-
imized. The reason for the inefficiency of its integrated 
medical and nursing services is that its supply structure is 
unreasonable and there is a problem of large or small 
operation scale. The remaining 6 DMU’s pure technical 
efficiency value and scale efficiency value are not 1, 
indicating that the service resource utilization technology 
is not good. There are input factors that are not used 
effectively and the organization’s service supply structure 
is unreasonable, and there are also problems of too large or 
too small an operation scale.

Performance score and ranking analysis is based on the 
super-efficiency CCR model. As can be seen from the fore-
going, although the traditional input-oriented DEA model 

can measure the efficiency of DMU, it cannot measure all 
DMUs according to the efficiency value. The reason is that 
there are 20 DEA effective DMUs in the efficiency measure-
ment results, and their efficiency values are all 1. Although 
the 10 DMUs can be sorted according to the size of the 
efficiency value, the efficiency cannot be sorted for the 20 
DMUs with an efficiency value of 1. The government usually 
subsidizes or rewards them according to the ranking of 
institutions, and the managers of pension institutions pay 
more attention to the ranking of other pension institutions. 
In addition, by ranking, managers can learn from the top- 
ranked organizations to improve their service performance. 
Therefore, it is necessary to further calculate the super- 
efficiency CCR model of the input-output indicators in 

Table 4 Comprehensive Performance Evaluation Results of Pension Services

DMU E E1 E2 DMU E E1 E2

DMU1 1.000 1.000 1.000 DMU16 1.000 1.000 1.000
DMU2 1.000 1.000 1.000 DMU17 1.000 1.000 1.000

DMU3 1.000 1.000 1.000 DMU18 1.000 1.000 1.000

DMU4 1.000 1.000 1.000 DMU19 0.736 0.853 0.984
DMU5 1.000 1.000 1.000 DMU20 0.853 0.953 0.932

DMU6 1.000 1.000 1.000 DMU21 1.000 1.000 1.000

DMU7 1.000 1.000 1.000 DMU22 0.834 1.000 0.925
DMU8 1.000 1.000 1.000 DMU23 0.806 1.000 0.848

DMU9 1.000 1.000 1.000 DMU24 1.000 1.000 1.000
DMU10 0.735 0.857 0.921 DMU25 1.000 1.000 1.000

DMU11 1.000 1.000 1.000 DMU26 0.928 1.000 0.951

DMU12 0.638 0.742 0.879 DMU27 1.000 1.000 1.000
DMU13 1.000 1.000 1.000 DMU28 1.000 1.000 1.000

DMU14 0.813 0.958 0.925 DMU29 0.746 0.873 0.931

DMU15 1.000 1.000 1.000 DMU30 0.846 1.000 0.843

Figure 1 Comparison of efficiency between two stages.
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order to obtain rankings and further pick out the benchmark-
ing pension institution.

It can be seen from Table 5 that each DMU has 
a different super efficiency value, so that the efficiency 
values of all DMUs can be sorted. Figure 2 is the effi-
ciency ranking of 30 institutions. The top three institutions 
with super efficiency values are DMU27, DMU6 and 
DMU21, and their super efficiency values are 3.734, 
3.643 and 2.953, respectively. For 10 invalid DMUs, 
a suitable benchmark learning object can be selected. 
The first is to choose the most efficient institution. Based 
on the super-efficiency calculation results, DMU27 ranked 
No. 1 can be selected as the learning benchmark. 
DMU27’s comprehensive efficiency, technical efficiency 
and scale efficiency are all 1, and its super efficiency has 
reached 3.734. Among the 30 medical and nursing-type 
pension service institutions, its efficiency is the highest. It 
is easier for 10 DEA invalid institutions to choose DMU27 
with the highest efficiency value to stimulate their own 
enthusiasm. The second is to choose an institution that is 
closer. If there is a large gap between the DEA invalid 
institution and the most efficient DMU27, other DMUs 
with an overall efficiency value of 1 can be selected as 
a benchmark according to the similarity or similar princi-
ple of the region. These backward institutions can take 
advantage of geographical advantages to gradually 
approach the optimal efficiency.

If the amount of input is smaller and the amount of 
output is larger, it means that the utilization of medical 
care and elderly care services for the elderly care resources 

is higher and the input-output efficiency is higher. On the 
contrary, if the output is insufficient and the input is 
excessive, it means that there is a waste of resources and 
inefficiency of input and output in the pension institutions. 
The results of for the projection analysis of the input and 
output of pension services of 10 DEA invalid institutions 
are shown in Tables 6 and 7. AV and TV represent the 
actual value and target value respectively. Operating per-
formance and service evaluation performance are show in 
Figures 3 and 4. The projection analysis of the DEA 
method is based on the optimal production frontier analy-
sis of the degree of deviation between the integrated med-
ical and nursing services and the projection point. If DMU 
is relatively effective to achieve DEA, there is room for 
adjustment in terms of input and output. If the 10 invalid 
DMUs are to be effective for DEA, they must increase 
output and reduce input. The adjustment target can be 
found based on the projection of the frontier of the bench-
mark of integrated medical and nursing services. Measure 
the gap between it and the leading edge of the benchmark 
to make it an effective DMU. The 20 DMUs effective by 
DEA have become the benchmark for the integration of 
medical care and elderly care services. The position of the 
10 DMUs with invalid DEA in the multi-dimensional 
space of input and output deviates from the leading edge 
of the benchmark of integrated medical and nursing care 
services. It is very important to guide the research by 
deviating from the adjustable input-output structure, 
improving the level of resource allocation, and optimizing 
the efficiency of combined medical and nursing services.

Table 5 Performance Score and Ranking Based on the Super-Efficient CCR Model

DMU Score Ranking DMU Score Ranking

DMU1 1.514 8 DMU16 0.783 28

DMU2 1.278 11 DMU17 1.386 10
DMU3 1.022 19 DMU18 2.348 6

DMU4 1.422 9 DMU19 0.998 21

DMU5 1.163 14 DMU20 1.094 17
DMU6 3.643 2 DMU21 2.953 3

DMU7 0.953 22 DMU22 1.174 12
DMU8 1.061 18 DMU23 0.873 24

DMU9 2.643 5 DMU24 0.863 25

DMU10 1.742 7 DMU25 1.010 20
DMU11 0.821 26 DMU26 0.722 29

DMU12 0.917 23 DMU27 3.734 1

DMU13 1.108 16 DMU28 1.120 15
DMU14 2.854 4 DMU29 0.685 30

DMU15 1.171 13 DMU30 0.795 27
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It can be seen from the projection analysis results that 
ten DEA invalid DMUs can be divided into two cate-
gories. The first type is a DMU with a pure technical 
efficiency of 1. Its input and output have reached the 
ideal value, and there is no need to improve on input or 
output factors. It includes DMU22, DMU23, DMU26 and 
DMU30. If their input and output efficiency reaches DEA, 
it is only necessary to adjust the service supply structure of 
the institution and optimize the operation effect. 
The second category is the DMU with a pure technical 
efficiency of less than 1. Overall, there is a certain amount 
of input redundancy in the efficiency of the remaining six 
DMUs in the combination of medical care and elderly care 
services, and some DMUs have insufficient output.

Table 8 shows the DMU input and output improvement 
paths where DEA is invalid. Regarding operational invest-
ment, the operational input redundancy rate of DMU10, 

DMU22, and DMU30 all exceeded 10%. Among them, the 
highest redundancy rate of DMU30 is 14.38%, and the 
lowest redundancy rate of operation investment is DMU20 
(6.95%). Regarding the investment in management ele-
ments, the operational input redundancy rate of DMU12, 
DMU20, and DMU22 all exceeded 10%, among which the 
highest is DMU12 (13.54%), and the lowest is DMU14 
(8.25%). Regarding fixed asset inputs, those with 
a redundancy rate of more than 10% are DMU12, 
DMU20, and DMU30. Among them, the fixed asset 
investment rate of DMU20 and DMU30 is as high as 
20%. The resource allocation level of these institutions is 
poor, and they only focus on the scale of investment, but 
not on the improvement of resource utilization technology. 
It is difficult to achieve comprehensive efficiency effec-
tively. Regarding technology investment, there are still 
four pension service institutions whose technology 

Figure 2 Histogram of 30 institutions’ efficiency ranking.

Table 6 Results of Impact Analysis of Inputs

DMU Operational Management Fixed Assets Technology Service

AV TV AV TV AV TV AV TV AV TV

DMU10 0.135 0.121 0.467 0.467 0.425 0.425 0.245 0.245 0.746 0.723

DMU12 0.129 0.123 0.467 0.452 0.218 0.204 0.387 0.387 0.646 0.536
DMU14 0.295 0273 0.422 0.422 0.238 0.238 0.376 0.376 0.565 0.513

DMU19 0.234 0.169 0.389 0.389 0.458 0.337 0.333 0.265 0.854 0.735

DMU20 0.235 0.163 0.487 0.487 0.248 0.212 0.463 0.386 0.324 0.324
DMU22 0.264 0.212 0.647 0.647 0.376 0.376 0.532 0.512 0.467 0.467

DMU23 0.264 0.252 0.434 0.434 0.386 0.375 0.534 0.468 0.746 0.746

DMU26 0.254 0.254 0.762 0.762 0.352 0.214 0.354 0.319 0.153 0.153
DMU29 0.124 0.124 0.815 0.815 0.367 0.367 0.323 0.323 0.647 0.647

DMU30 0.256 0.256 0.657 0.657 0.321 0.321 0.435 0.435 0.547 0.513
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investment redundancy rate is higher than 10%. Technical 
input represents the number of persons who have obtained 
professional qualification certificates, medical qualifica-
tions and training times. The higher redundancy rate in 
technology investment proves that although the investment 
in technical elements is relatively high, the best use effect 
has not been obtained. The investment in high-tech ele-
ments has not played a greater role. Regarding service 
development, the service deployment redundancy rate of 
DMU12, DMU14, and DMU20 is higher than 10%. 
Although more service projects have been carried out, 
they have not brought more output.

Regarding output, only the service effect evaluation 
indicators have insufficient output, which is related to 

two aspects. On the one hand, the projection analysis in 
this paper is based on the super-efficiency DEA model 
from the input side, so the analysis is mainly from the 
input side. On the other hand, it may be related to the 
actual situation. Business performance is mainly related to 
the total number of occupants, the number of people 
receiving long-term medical care insurance, the number 
of disabled and semi-disabled, and operating income. 
Three of the four indicators are related to direct numbers. 
However, the number of elderly people admitted is an 
uncontrollable output, so pension service agencies cannot 
increase the output by increasing the number of elderly 
people admitted. For service evaluation, the main output 
shortages are DMU10, DMU12, DMU20, and DMU20 is 
as high as 20.35%. The output of them can be improved by 
improving the satisfaction of the elderly admitted and the 
effects of safety management. In summary, for an organi-
zation with a pure technical efficiency of less than 1 to 
achieve DEA effectiveness, it is necessary not only to 
reasonably adjust the organization’s service supply struc-
ture and operating scale, but also to improve its own 
resource utilization technology.

As mentioned above, we obtained evidence indicating 
that the efficiency of pension institutions is positively 
associated with operation, management, fixed assets, tech-
nology, and service. This finding is similar to previous 
studies,3,12,13 and they all found that operation, manage-
ment, and fixed assets increased the inpatient service uti-
lization. However, this finding is different from the finding 

Table 7 Post-Projection Analysis Results

DMU Operating 
Performance

Service Evaluation 
Performance

AV TV AV TV

DMU10 0.254 0.254 0.646 0.723
DMU12 0.246 0.246 0.536 0.647

DMU14 0.343 0.343 0.743 0.743

DMU19 0.154 0.154 0.643 0.784
DMU20 0.325 0.322 0.731 0.731

DMU22 0.163 0.163 0.824 0.824

DMU23 0.256 0.256 0.862 0.862
DMU26 0.242 0.242 0.754 0.754

DMU29 0.132 0.132 0.635 0.647

DMU30 0.311 0.311 0.846 0.846

Figure 3 Operating performance.
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of Sultan and Crispim4 who observed that service cannot 
promote pension institutions efficiency. Moreover, with 
the acceleration of global aging, pension institutions will 
continue to increase their demand for service quality, and 
there is an urgent need to establish a service evaluation 
and safety management system. This research is not only 
feasible for Chinese pension institutions, but also has 
reference value for foreign pension institutions, especially 
developing countries.

Conclusion
Through the DEA comparison analysis of 30 pension insti-
tutions, the following research conclusions can be drawn:

1. The efficiency of the combination of medical care and 
elderly care services is relatively high, but the 
resource allocation still needs to be further optimized.

2. Though the super-efficiency DEA evaluation 
Organizations are ranked a whole, the benchmark 
organizations can be established to be further opti-
mized and improved. From the analysis of the pro-
jection structure of input and output, we can know 
that the improvement path can be set from the input 
and output elements.

3. For the projection effect of input and output, the 
operational performance of each DMU is different, 
so the improvements of the indicators of each DMU 
are also different.

Figure 4 Service evaluation performance.

Table 8 DEA Invalid DMU Input and Output Improvement Path

DMU Input Redundancy Rate Under-Production Rate

Operational 
Investment/%

Management Element 
Investment/%

Investment in 
Fixed Assets/%

Technology 
Investment/%

Service 
Investment/%

Operating 
Performance/%

Service Evaluation 
Performance/%

DMU10 10.10 7.26 8.03 7.24 9.24 0.00 12.35

DMU12 8.65 13.54 13.36 12.24 15.36 0.00 17.03

DMU14 9.33 8.25 9.42 10.33 11.24 0.00 0.00

DMU19 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DMU20 6.95 12.13 26.24 13.34 12.24 0.00 20.35

DMU22 12.36 17.35 8.36 10.34 9.35 0.00 0.00

DMU23 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DMU26 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DMU29 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DMU30 14.38 9.57 29.46 12.46 9.35 0.00 0.00
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4. The invalid DEA institutions need to reduce their 
input from five elements: operational input, man-
agement element input, fixed asset input, technical 
input and service development. The increase in out-
put mainly depends on improving the service eva-
luation effect.

Based on the research results and the investigation on 
the combination of medical care and elderly care services, 
this study proposes the following countermeasures and 
suggestions.

Regarding the evaluation results, the average value of 
the fixed asset input redundancy rate is the highest among 
the input indicators. Fixed assets mainly cover four vari-
ables: building area, number of beds, investment amount, 
and service facility configuration. From the analysis 
results, it can be seen that the main variables leading to 
investment redundancy are the building area and the num-
ber of beds, which are also consistent with the actual 
situation. Pension institutions generally have large con-
struction land, but the occupancy rate is less than 50%. 
At present, the main index for the government to subsidize 
the construction of pension institutions is the number of 
beds. The availability of pension land makes the construc-
tion area of pension institutions generally larger. The sub-
sidy policy orientation has, to a certain extent, made 
pension institutions blindly pursue the number of beds. 
The government can adjust policies appropriately to 
favor aspects related to the results of operations.

The pension service institutions have poor operating cap-
abilities, and depend on government operating subsidies. 
However, from the evaluation data, it can be seen that the 
pension service institutions have redundant operational 
inputs. In order to increase the utilization rate of operating 
subsidy funds, the government needs to build a hierarchical 
classification of capital allocation mechanism. In addition, 
government subsidies have no obvious impact on service 
performance. The government fund subsidies should be 
transformed to play the incentive role. According to the 
actual operation level, service level, and service efficiency 
of the medical care and elderly care service organization, the 
organizations can be divided into different levels. The 
amount of subsidies should be linked to the assessment 
level to reduce subsidies for underutilized operating capital 
resources. In order to encourage institutions with high oper-
ating efficiency and high service evaluation, the government 
may encourage them with appropriate operating funds. This 
can ensure that the investment of operating capital is 

maximized, so as to better improve the operating efficiency 
of the combination of medical care and elderly care services. 
Relevant departments should be aware of the various finan-
cial problems that arise in the process to improve the feasi-
bility and practicality of subsidies.

From the analysis results, it can be seen that the medical 
care and elderly care service agencies have not made reason-
able arrangements for the resources invested. In addition to the 
problems of the institutions’ own operation and management, 
they also lack effective government supervision and manage-
ment. Among the existing management systems in various 
regions, there is no management system and evaluation stan-
dard specifically for pension institutions. As a result, the hard-
ware facilities of the pension institutions and the configuration 
of service personnel have not reached the required standards. 
To a certain extent, this also puts the medical care and elderly 
care service institutions in a state of lack of supervision, which 
cannot guarantee that they will make reasonable plans and 
resources allocation during the operation process. In order to 
ensure the effective operation of medical care and elderly care 
service institutions, relevant government departments should 
establish a set of service operation specifications and standards 
including management, service, facility construction and other 
indicators as soon as possible. Relevant government depart-
ments irregularly supervise and inspect the medical and nur-
sing care service agencies, and rank the evaluation results. 
Increased operational efficiency and improved service stan-
dard will encourage pension institutions to improve facility 
configuration, improve management and service levels.

According to the super-efficiency analysis ranking, 
DEA-invalid pension service agencies can choose bench-
mark companies based on two principles: choose the first- 
ranked pension service agency or choose an institution 
with a comprehensive efficiency value greater than 1 
according to distance. The government should take the 
lead in evaluating the medical and nursing care service, 
and use the best-ranked institutions as industry bench-
marks and formulate standards for various indicators in 
the operation of pension institutions. A perfect standardi-
zation system is conducive to the organization’s own stan-
dardized operation and improvement of operation quality.
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