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Abstract. With the further aging aggravation of China, the expectation of resi-
dents for the installation of elevators in existing residential buildings has also
become increasingly strong. The installation of elevators in community housing
has become a focus of people’s livelihood, and has gradually become an im-
portant work of government public management. The installation of elevators has
become a major livelihood work throughout the country. This paper analyses the
demands of different subjects based on the questionnaire survey to enable the
demands of key subjects in the project implementation process to be met. The
paper gives the solutions of strengthening policy guidance, improving fund plan,
and intensifying communication and cooperation to effectively solve the conflicts
among different interest-related parties.
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1 Introduction

In recent years, the installation of elevators in old communities has been widely
carried out throughout the country [1]. Some elderly people who can't go downstairs
all the year round have regained their freedom of travel with the help of newly
installed elevators. The existing multi-storey houses in cities and towns built before
2000 are almost not equipped with elevators. With the arrival of the aging society,
residents are eager to install elevators in the old communities to solve the travel
problems of the elderly. With the rapid development of urbanization and the
aggravation of aging, we must vigorously promote the installation of elevators in old
communities. Adding elevators has become a social issue of widespread concern to
the public, but the process of adding elevators is not only difficult, but also
contradictory. There are problems in coordination, communication, supervision,
governance, and other aspects, which affect the progress of adding elevators. The
project of installing elevators in old communities involves different interests of
different subjects. With the stakeholder theory as the core, it analyses the demands of
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different subjects and aims to solve the problems of different subjects one by one. In
the process of installing elevators in old communities, the importance of different
subjects needs to be discussed. As the direct target of installing elevators in old
communities, it is closely related to this project. Therefore, in the project management
of installing elevators in old communities, we must fully refer to various influencing
factors, which is very necessary for the implementation and promotion of the project.
The special feature of the project of installing elevators in old communities is that it
involves the security of the elderly. The government's starting point for the project is
to build a popular project to ease the inconvenience of elderly care. However, based
on the actual situation, the demands of residents on different floors are different, and
so are the demands of the government and residents. Therefore, various stakeholders
have different preferences for planning scheme decision-making. In the early stage of
the project of installing elevators in old communities, it is necessary to coordinate the
demands of different stakeholders to meet their demands. Therefore, this paper studies
the appeals of the main stakeholders in the process of elevator increase to enhance the
possibility of elevator increase and ensure the smooth completion of the project [2].

2 Current situations and problems of installing elevators
in old communities

2.1  Current situations of Installing Elevators in Old Communities

Since the reform and opening, China's urbanization rate has increased from 17.9% in
1978 to 64.7% by the end of 2021, and the per capita urban residential area has
increased from 6.7 square meters to 38.6 square meters [3]. The housing system of
our country has also undergone earth shaking changes. In the process of
transformation from a planned economy to a market economy, the housing system has
transited from the original policy welfare housing distribution stage to the market
stage, and the housing construction investment has also transited from the state and
the unit to the market stage. At this stage, many elevators free residences with seven
floors and below were built. In the Government Work Report of the last three years,
the installation of elevators in old communities has been mentioned, which shows that
the country is paying more and more attention to the installation of elevators in old
communities. From the perspective of the policy documents on installing elevators in
provincial old communities, most of them are work guidance, and the policy
documents mainly involve implementation principles, work requirements, security
measures, etc. According to the policy documents for installing elevators in old
communities at the municipal level, most of them are the implementation rules and
procedures for installing elevators in old communities, and the pilot cities for
installing elevators are mainly concentrated in Beijing, Shanghai, Guangzhou,
Nanjing, Hangzhou, Ningbo and other cities with better development [4]. Guangzhou
was the first city to install elevators in old communities, and is currently the city with
the largest number of elevators installed in old communities. Overall, the policies
issued at the provincial level are more macro-oriented, and the policies issued at the
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municipal level are more perfect. The installation of elevators in old communities is a
real livelihood project, and the government plays an important role in promoting the
project. In addition to the policy guidance, some provinces and cities in China also
provide financial subsidies for the project of installing elevators in old communities,
ranging from 100, 000 yuan/set to 700, 000 yuan/set. Compared with 2021, the
planned number of elevators to be installed in old buildings in Beijing will double in
2022, with at least 1000 sets to 1500 sets [5].

2.2 Models of Installing Elevators in Old Communities

At present, there are mainly the following three modes of installing elevators in old
communities [6]. First, lease mode post construction. The community property
company or the industry committee entrusts a third-party professional company to
carry out the preliminary work, construction management, post maintenance and other
work of installing elevators in the entire old community, and residents pay fees to the
third-party company on a frequency or regular basis; Second, the original ownership
unit or collective investment model. This means that the original property right unit of
the community is fully responsible for the installation, construction, and post
management of elevators. The third mode is self-financing and self-construction by
the owner. This is the way of installing elevators, the cost sharing ratio, and the later
operation management method discussed by all owners of the old community, or the
third party can be collectively invested to be responsible for the elevator installation
and subsequent management. In addition to the above three common models, cities
are also actively exploring a better model for installing elevators [7]. For example,
Hangzhou has actively explored the "shared elevator" model. In the early stage, the
"shared elevator" company will install elevators for residents free of charge, and will
make appropriate compensation to residents on lower floors. In the later stage, when
the elevator runs, it will charge residents for each ride. In addition, the "shared
elevator" company can also enjoy benefits such as elevator advertising. In general, the
installation of elevators in old communities in China is slow, and the existing elevator
installation projects account for a relatively small proportion. The existing policies on
the installation of elevators in old communities are insufficient, management means
are lacking, and government support is limited. The proportion of elevators installed
in old communities needs to be further improved [8].

2.3 Problems of Installing Elevators in Old Communities

Government: It is a systematic project involving multiple departments and strong
spontaneity of the masses to install elevators in existing housing according to
government policies. Without a clear set of laws, regulations and normative
management, the elevator installation will not be carried out normally, but also lead to
confusion. Since the installation of elevators in existing residences is a relatively new
business, it is also a small number of projects that allow residents to participate in
their own interests. If there is no adequate publicity and guidance, it will not only
cause residents to misread and do not understand the policy, but also may cause
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conflicts of interest and coordination problems. Therefore, it is more necessary for the
government to take the initiative to play the role of overall planning and coordination
to resolve the concerns of residents and improve the efficiency of work [9].

Residents: Adding elevators is a matter of vital interest to residents. Therefore,
residents will pay special attention to their own interests. After the elevator is
installed, it will inevitably lead to unbalanced interests, which will inevitably lead to
differences and conflicts between residents on different floors. The elderly residents
in the high-rise have an urgent hope for elevators; Because the low-rise residents will
have the influence of lighting, ventilation, privacy, and security after installing
elevators. Therefore, most of the low-rise residents are unwilling to install elevators,
or they will demand compensation from the high-rise residents, or put forward
different opinions on the proportion of cost sharing. On the other hand, the house
price of high-rise residents will generally rise after installing elevators, both in terms
of price and rent. In contrast, the house price of low-level residents will depreciate
relatively. Therefore, conflicts of interest lead to difficulties in residents’
coordination.

Enterprise: Although the government has actively explored the mode of renting
instead of building for enterprises to install elevators in existing residential buildings,
the cost of installing elevators is huge. Although the company will receive the
corresponding subsidy from the government after the elevator is completed, the
subsidy only accounts for a small part of the construction amount, and the remaining
costs will be borne by the company. At present, the role of housing has also changed,
from self-living to renting, and the group of renting houses is mainly young people.
This kind of people think that the elevator is not the housing factor they consider. The
passenger flow of the elevator will change significantly, making the ability to make
use of it to make profits uncertain [10].

3 Demands Identification of Interest-Related Parties
Based on Questionnaires

3.1 Demands Identification of Residents

In the form of questionnaire, we conducted a survey on the demands and influencing
factors of residents who installed elevators, and collected 126 valid questionnaires.
Overall a coefficient is 0.92, with high internal consistency and reliability. Most
residents support the installation of elevators, the data result is 69%, and only 8% of
them have no clear indication on the installation of elevators. About 41% of the
respondents who are willing to install elevators said that the cost of installing
elevators is the most sensitive. In addition to the one-time construction fund invested
in the early stage, there are also maintenance costs in the subsequent use of elevators.
Therefore, residents should coordinate the related costs of adding elevators. First,
consider the allocation of funds for installing elevators for residents on different
floors, and whether to make corresponding compensation for residents on lower
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floors. The cost of installing an elevator is about 600, 000 yuan. In combination with
the current situation of old buildings in Tianjin, the average investment per household
is about 40, 000 yuan [11]. With the maintenance cost in the later period, it is
undoubtedly a large expenditure for most families. If there is no clear document on
the contribution of residents on each floor, or if there is any compensation for
residents on lower floors, it will affect residents' willingness to install elevators.
During the questionnaire survey, 30% of the respondents believed that the policy
characteristics also played a role. Some residents were clear about the extent of the
government's propaganda of the policy, whether the residents knew about the relevant
policies, and whether the government had any compensation, but most of them knew
that the residents did not know enough about the relevant policies. Some residents
believe that the characteristics of needs have relatively little impact during the survey,
because most of them are about 30 years old. Whether they live in high or low floors,
the demand for elevators of this kind of residents is relatively weak.

Elevator expense
41%

Government

policy
30%

Fig. 1. Proportions of first focus of residents for installing elevators (figure credit: original)

3.2 Demands Identification of Governments

In the form of questionnaire, we conducted a survey on the government's demands for
installing elevators, and collected 10 valid questionnaires. Overall o coefficient is
0.95, with good reliability. In the government, about 52% of people are most
concerned about alleviating the aging crisis. At present, the aging population and
other social contradictions are becoming increasingly prominent, and the installation
of elevators has increasingly become the hope of the middle-aged and elderly in old
communities. The people aspire for a better life, and the government has the
responsibility and obligation to meet the expectations of the residents. Adding
elevators is not only convenient for the elderly, but also for pregnant women and the
disabled. If it is difficult for such people to go upstairs and downstairs, let alone go
out to buy vegetables, take a walk in the park, etc., which greatly affects the quality of
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life. About 28% of government officials expressed the view of relieving the pressure
of transformation. Renovation usually means demolition and reconstruction.
Renovation of old communities such as adding elevators can prolong the service life
of buildings and prevent waste in building demolition. In the previous years, many
rich people were removed from shantytowns, which also led to the difficulty of future
demolition and relocation. The installation of elevators involves many disciplines,
such as civil engineering, elevators, electromechanical, and related underground
pipeline support. Driving industrial development is the focus of 20% of government
officials on installing elevators [12]. In recent years, the development of urbanization
has shifted from demolition and reconstruction to the reconstruction of old
communities, resulting in new design research. As a new construction field, the
installation of elevators has not been widely promoted, which involves many
problems. This requires the joint efforts of design institutes, construction units,
elevator manufacturers, experts, and scholars from universities, etc. to promote the
installation of elevators in old communities.

Alleviate aging

crisis
Relieve i)
transformation
pressure
28%

Fig. 2. Proportions of first focus of government officials for installing elevators (figure credit:
original)

3.3 Demands Identification of Elevator Enterprises

In the form of questionnaire, we conducted a survey on the demands of enterprises
installing elevators, and collected 62 valid questionnaires. Overall a coefficient is
0.91, with good reliability. About 62.1% of employees said that profit is the core
demand of elevator enterprises. The goal of an enterprise is to make profits. Only by
making profits can an enterprise develop, invest in research and innovation, and make
the industry develop healthily. According to statistics, there are many buildings that
need to be equipped with elevators or have elevator doors. However, at this stage, the
number of elevators added in each city is very small and cannot be industrialized.
Enterprises should demand a way to make profits, which can not only expand the
industry, but also cannot cut corners in order to make profits. After the early
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development and the maturity of the elevator industry, enterprises will find a profit
point from it. The remaining 37.9% of employees said that large-scale development is
an important demand for elevator enterprises to install elevators [13]. As a new
industry, enterprises in the early stage need to invest a lot of research, innovation, and
other funds to install elevators in old communities. If the elevator installation industry
cannot last, it will cause losses to the enterprise, loss of a large amount of early
investment, and cause great harm to the elevator installation industry. In addition, if
some small and medium-sized enterprises arbitrarily lower the cost to install
elevators, the elevator quality cannot be guaranteed in the early stage, and
maintenance cannot be done in the later stage, resulting in vicious competition, which
will disrupt the market, make the market lose trust in enterprises, and cause the
elevator industry to be unsustainable.

Increase scale
38%

Achieve
profitability
62%

Fig. 3. Proportions of first focus of elevator enterprises for installing elevators (figure credit:
original)

4 Solutions of Installing Elevators in Old Communities
Based on Questionnaires

4.1  Strengthen Policy Guidance

The government should strengthen the role and status of the community in the follow-
up policies, clarify the responsibilities of the government, residents, elevator
enterprises and communities, and issue relevant regulations to stimulate the
enthusiasm of the community to participate [14]. In addition, the government should
increase the publicity of installing elevators, enrich the publicity content, and let
residents fully understand the policies and subsidies. Broaden the publicity channels,
evaluate the mature communities, and increase publicity. In addition, the residents'
accumulation fund, special housing maintenance funds and government subsidies can
be used for installing elevators and later maintenance, which plays a great role in
improving residents' willingness to add elevators. For the area subsidy of low-level
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residents, the subsidy behaviour of existing laws and regulations should be actively
demonstrated and approved, so that the rights of low-level residents can be fully
guaranteed. After completing the work of coordinating the interests of residents and
raising funds, the Housing and Urban Rural Development Commission, the Market
Supervision and Administration Bureau and the fire department need to actively
cooperate, simplify the approval process on the premise of ensuring the safety of all
work, so that residents can feel the power of the government, adhere to the principle
of simplicity, quickness and accuracy, mobilize the enthusiasm of all departments,
and jointly solve the problem of installing elevators in old communities, try to achieve
the goal of one-stop service, optimize the approval process, and save time. Only in
this way can we effectively improve work efficiency. For example, setting up an
elevator audit window in an old residential area is convenient for residents to consult
information and handle business. In addition, it also saves some certificates required
for installation, increases the inspection work between departments, and carries out
multi-dimensional review to simplify the process, thus saving approval time and
making it convenient for the people.

4.2 Improve Fund Plan

We should continue to expand the scope of capital investment and look for sources of
funds in many ways [15]. For communities with difficulty in raising funds, special
maintenance funds for housing can be used, or users can be allowed to use public
accumulation fund for elevator installation, which can be extended to residents'
spouses and children. Through a variety of ways to help residents reduce economic
pressure, but also can give residents enough sense of experience, improve residents'
satisfaction. Finally, the government and other relevant departments need to call on
other departments involved in elevator installation to participate in it, adjust the
original management system, optimize the original design scheme of adding elevators
together with experts, reduce unnecessary construction and save costs. We can solve
the cost problem by stages or leasing according to the actual situation. In a word, the
government should always focus on the economic interests of the masses, help them
solve their doubts, and ensure that the installation of elevators can be carried out
smoothly. The cost of installing elevators in old communities is high. It is difficult to
popularize the installation of elevators in a large scale only by relying on residents'
contributions and government subsidies, resulting in the project being unable to
advance. Under the current circumstances, it is necessary to introduce social capital to
raise funds. If the original community development unit is no longer available, new
developers or community properties can be introduced for secondary development of
the community. If the floor area ratio is increased, the area of residents on the first
and second floors will be expanded, and the top floor will be covered. This part of the
area can be sold as capital for installing elevators, or as compensation for lower floor
owners. It can enable enterprises or social capital to add elevators as the main body of
construction, without residents' investment in additional installation and later
maintenance, and charge fees by time or monthly according to the intensity of
residents' use of elevators, so that residents do not have to spend a large amount of
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funds at a time. Enterprises and social capital can make full use of the advertising
revenue in elevators as a supplement.

4.3  Intensify Communication and Cooperation

As a grass-roots organization of the government, the community can keep abreast of
changes in policies and effectively bridge the gap between residents and the
government. In the actual construction process, the community can also communicate
with enterprises in a timely manner, balance the interests of residents, the
government, and enterprises, obtain the demands of the three parties in a timely
manner, and transmit their complete information to the rest of the parties. In the
installation of elevators in old communities, the consultation between residents is very
important. It is difficult to reach an agreement and promote cooperation among
residents if the residents only negotiate by themselves. Therefore, as the community
manager, the community neighbourhood committee should play a relevant role, select
appropriate and prestigious leaders, fully understand the demands and interests of
residents, and meet the rationalization requirements of all owners. The neighbourhood
committee of the community should play a good role as a bridge between the three
parties to ensure the integrity of information obtained by all parties. Selecting the
appropriate leader in the process of installing elevators in old communities can well
mobilize and motivate residents, and select several active representatives, among
whom those who know the construction industry, or are older and have higher
prestige among residents, or have higher education can communicate with each other,
which will help improve the efficiency of elevator addition. The strong demand of
residents for professional resources is mainly due to their lack of knowledge about the
construction industry and the installation of elevators, as well as the difficulty in
communicating with maintenance companies, property companies and elevator
companies. At this stage, the procedures for applying for elevator addition are
relatively complicated, involving many departments and application processes. The
construction unit for elevator installation is clear about the application regulations,
and can be fully responsible by the construction unit. Adding elevators is not just
simple installation, but involves old building reinforcement, pipeline cutting and
modification, steel structure construction, etc., so the installation of elevators in old
communities in the future needs more comprehensive and professional enterprises.

5 Conclusions

Under the background that the country strongly advocates the installation of elevators
in old communities, this paper conducts an in-depth study of the demands of the
government, enterprises, and residents. Residents, as the main stakeholders of
installing elevators, find out their willingness to install elevators through investigation
and research on residents' demand and demand influencing factors. The project of
installing elevators in old communities not only involves residents' consultation in the
early stage, but also involves ensuring safety during construction and minimizing the
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impact on residents’ lives. In promoting the project of installing elevators in old
communities, an all-round analysis of the whole process is required, which is the
future research direction.
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