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ABSTRACT

With the acceleration of urbanization rate over
50%, the initiative of Ecological Restoration and
Urban Regeneration tends to be the focus of future
planning and design in China. However, how to
identify where and what to be regenerated is
challenging. This paper calls for the integration

of ecosystem disservice (EDS] research into

urban problem diagnosis. Ecosystem disservice

is raised up in opposite to ecosystem services,
referring to ecosystem’s uncomfortable or negative
influences to humans. The investigation of EDS
should distinguish causes [natural factors and
human intervention), influenced status (actual
disservices and latent disservices), and influenced
level (relative disservices and absolute disservices).
Using EDS as a diagnosing framework, cities could
systematically analyze key issues and hotspots,
summarize the checklist of disservices, and utilize
varied strategies for solutions including enhancing
services, mitigating disservices and tradeoff
between services and disservices.

KEY WORDS

Ecosystem Service; Ecosystem Disservice; Negative
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Table 1: EDS under Nature-Human Influences
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Nature's properties and functions.

* Mosquitos might breed on water
surfaces, causing adverse impacts on
neighborhoods.

« Dangerous or poisonous animals and
plants might emerge in dense forests,
imposing threats to human safety.
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Nature's properties and functions, and labor costs and
management expenses.

« Construction and follow-up expense in management
and operation of wetland parks.

« Fruits of ginkgo trees along the streets can bring an
unpleasant smell.

« Flowers on street and in parks might cause pollen
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Nature's properties and functions causing

damages to ES.

« Cracked lands can bring negative
aesthetic experience.

* When ecosystem loses its flood
regulating capacity, riverside villages
might be flooded, causing economic
loss.

allergy.
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Nature's properties and functions, and labor costs and

management expenses causing damages to ES.

« Channelization has destroyed the aquatic
ecosystem of natural river. Stench might spread
from the channelized rivers due to the lack of

self-purification function, and the monotonous
landscape might also bring negative aesthetic
experience.

« Overfishing has destroyed the original marine
ecosystem, decreasing the sustainability of fishing
resources and thus damaging long-term economic
benefits.
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1 Introduction

As the urbanization rate in China reached 57.35% in 2016""!, most
Chinese cities have shifted the focus from increment development
to inventory regeneration. Many problems are to be solved to
improve the quality of urbanization including resource shortage,
deteriorated ecological environment, outdated infrastructure and
public service facilities, and low quality of life. To cope with these
problems, the CPC Central Committee and the State Council has
issued Opinions on Accelerating the Eco-Civilization Construction
(2015) and Several Opinions on Further Enhancing Management

of Urban Planning and Development (2016), which proposed to
abandon large-scale demolition and reconstruction”, and “regenerate
urban space and restore the damaged mountains, rivers, wetlands
and vegetation in a planned and phased manner.” ' Compared to
the conventional planning, the newly proposed idea of Ecological
Restoration and Urban Regeneration emphasizes problem-oriented
solutions. In April 20135, the Ministry of Housing and Urban-Rural
Development of China (MOHURD) selected Sanya in Hainan
Province as the first pilot city to advance the idea of Ecological
Restoration and Urban Regeneration. In March 2017, MOHURD
issued the Guiding Opinions on Enhancing Ecological Restoration
and Urban Regeneration (Guiding Opinions for short), and then 19
cities including Fuzhou, and 38 cities including Baoding, were listed
respectively as the second and third patches of pilot cities. Thereby,
the Ecological Restoration and Urban Regeneration movement has
been launched nationwide.

As a problem-oriented urban renewal method, one of the
focuses of Ecological Restoration and Urban Regeneration is the
diagnosis of urban problems, which means to identify the regions
with acute ecological problems that need restoration urgently; to
diagnose the drawbacks of existing urban infrastructure, public
service, historical and cultural protection and urban identity; and to
determine the scope and priorities of restoration and regeneration
through investigation, assessment, and analysis'*. Generally, the
Guiding Opinions pointed out the importance of restoring urban
ecology (mountains, water body, waste lands, and green space
system) and regenerating urban functions (infrastructure, public
space, transportation, old city districts, history and culture, and
urban image)"'. However, although problems of each city vary, so
far efforts have been made in imitating other cities or dealing with
apparently visible problems, resulting in less effective problem
diagnoses.

Considering the urgent need of Ecological Restoration and
Urban Regeneration in China and the less developed strategies
to put the idea into practice, how to identify where and what to
be regenerated is challenging. This paper calls for the integration
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of ecosystem disservice research into urban problem diagnosis.
Focusing on the concepts and research frameworks of ecosystem
disservice, this paper elaborates some applicable methods by the

end.

2 Concepts and Properties of Ecosystem Disservice

2.1 Concept of Ecosystem Disservice

Research on ecosystem disservice (EDS), a concept raised up in
opposite to ecosystem service (ES), is still new in both China and
abroad. Research about urban ecosystem service, as part of ES, has
become the cutting edge and hot topic in China. The concept of ES
was firstly proposed and defined in the 1970s. The UN Millennium
Ecosystem Assessment Program set up in 2005 has played a key
role in promoting the development of ES research. People have
realized that ES helps to improve ecosystem productivity, human
health and wellbeing, and optimal land utilization'*"™, However,
study on the negative impacts of costly environmental management
and ecosystem externalities is still deficient.

Though rarely studied, EDS’s influence on the lives of common
people has been widely recognized. For example, snake in a
specific ecosystem reminds people of the danger of being bitten,
while flood reminds people of the damages to the houses and
other infrastructure. Charlie Shackleton et al. believed that the
lack of research on EDS had caused a series of problems: First,
EDS exists objectively and needs to be taken into consideration in
environmental management system; otherwise the management
goals and expected results will not be completely realized. Second,
EDS may impact human wellbeing; if we implement policies
and plans that ignore EDS, the active connection among ES,
biodiversity, and human wellbeing will be restrained. Third, the
reduction of EDS can also reinforce the effects of ES and improve
human wellbeing, thus providing a new way to develop ES”". In
addition, we should focus not only on ES but also on EDS when
optimizing the ecosystem, because the optimization of specific
services might produce corresponding disservices. The complexity
of ecosystem management, as well as its connectivity with ES, EDS,
and biodiversity, should be more widely recognized" """,

The concept of EDS originated from some of the opinions
raised in the 19th century. Early studies were conducted based on
the damages to ecosystem, such as agricultural damages and health
risk. However, these negative effects had not been discussed under
the framework of disservice. Jari Lyytimaki was the first one to
define EDS as “functions of ecosystem that have negative impacts
on human wellbeing.”'" After the concept of EDS was proposed,
many foreign scholars tried to depict its contents from different

perspectives, though there is not yet a widely-accepted definition”"!,
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The study on the definition of EDS can generally be
categorized into three types: 1) Ecology-based study, which
believes that ecosystem itself has some negative functions and

characteristics!' 1214

, and focuses mainly on the damages to
human wellbeing caused by natural factors'"*"""), This dimension
is most widely studied. 2) Environment-based study, which focuses

RO such as the

on harmful effects caused by human activities
loss of ES values and the decrease of biodiversity**. 3) Economics-
based study, which discusses the costs of sustaining and managing
ES, such as the expense on tree trimming*"**,

Though expressed from different perspectives and focuses, these
different types of study share similar concerns: 1) The impacts on
human wellbeing are all caused by the change of ecosystem, no
matter the change is caused by ecosystem itself or human activities.
2) Damages do have impacts on human wellbeing in one or many
aspects. Based on the analysis above, we propose that EDS should
be defined as “the functions, processes, or properties of physical
or perceptible negative impacts which ecosystem has caused upon
human wellbeing.”

Events and phenomena that are not ecosystem-based, as well
as single human behavior, do not belong to EDS'"”. If we consider
natural or geophysical disasters (such as earthquake and volcano
eruption) and social hazards (such as littering and crime) as the
two ends of a continuous spectrum, then EDS will be between these
two ends and its boundaries are blurred”’. For example, if natural
disasters such as floods and droughts are triggered or exaggerated
by biological processes, they belong to EDS. Otherwise, they are
not categorized as EDS. Human behaviors, such as the rampant
crimes taking place in between the densely-planted roadside trees,
are EDS; while other types of criminal behaviors may not be EDS.
Besides, EDS is different from natural disasters largely because
EDS includes those negative but not necessarily disastrous events.
However, these negative impacts of EDS are often ignored by
researchers due to their being relatively less disastrous.

All ecosystem may generate both services and disservices in the
same process or with same elements. For example, trees can provide
ES such as carbon sequestration and oxygen supply, together with
EDS like allergens. As a result, the study on EDS should focus on
problems that have happened and threatened human wellbeing.
Due to the difficulty of defining the degree of damage caused by
EDS, the effects of EDS are mostly assessed according to social

14 including local cultures, values, aesthetic standards,

[25]

factors

and norms

2.2 Classification of EDS
Study of EDS typology is essential because different solutions
are needed for different types of EDS!"*l, The categorization of
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ES, based on the service values for human wellbeing which includes

four categories (supply, regulation, support, and culture)***

can
serve as a reference for the categorization of EDS. Besides, researchers
have proposed more specific and relevant classifications. For example,
Lyytimaki et al. classified EDS from aspects of aesthetic, safety, health,
economy, and mobility'’. Francisco J. Escobedo et al. categorized

EDS into three types: economic cost, social harms, and environmental
pollution””, Shackleton et al. held that the classification framework
can be established based on the origin of EDS and its impacts on
human wellbeing". Since there is not yet an academic consensus, the
classification of EDS needs to be specifically analyzed according to the

urban and site features of different studies.

2.3 Levels of EDS

Controversy follows since EDS was proposed. Different opinions
reflect varied understanding of EDS through different perspectives,
including its causes (natural factors and human intervention),
influenced status (actual disservices and latent disservices) and
influenced level (relative disservices and absolute disservices).

2.3.1 Natural Factors and Human Intervention

The academia studies causes of EDS from two different
perspectives. EDS in a strict sense emphasizes the properties that
are intrinsic to ecosystem and have caused dysfunction to human
activities. It only includes the damages to human wellbeing resulting
from properties of natural factors. In contrast, EDS in a broad sense
includes the decrease of ES caused by human intervention, the cost
for maintaining certain ES, and the damages to human wellbeing.
Moreover, causes of EDS can also be measured from both dimensions
of natural factors and human intervention, as is shown in Table 1.

2.3.2 Actual Disservices and Latent Disservices

Apart from the impacts of natural factors and human intervention
on EDS, discussions are also needed on current conditions of EDS and
human’s potential expectation from EDS. EDS in a broad sense should
include the potential values of the ecosystem and the due services
that have not been fully reflected — namely, ES fails to play its full
capacity due to obstructions. For example, an inaccessible lawn will
not be ready for picnic and amusement, and so such restriction has
decreased the ES provided by the lawn. The green space system should
have multiply functions, fulfilling both demands of space for human
activities and urban flood control.

2.3.3 Relative Disservices and Absolute Disservices

The proposal and study of EDS need to consider issues of
relative and absolute values. Since any ecosystem can simultaneously
provide positive and negative services, we should not only talk
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about EDS while ignoring ES. Lyytimiki held that public
awareness and expectation are the important component of
ecological management and planning, and the negative reports of
ecosystem by social media will worry the public on ecological
construction'"”", Ferdinando Vella et al. agreed that ES and EDS
should be measured at the same time, but they also pointed out,
the term “disservice” was so negative that it may hinder public
awareness and ecological protection®’. Besides, as EDS is usually
assessed based on damages to human wellbeing, the impacts vary
from different social, economic and healthy conditions of human.
For example, the youth and the senior might have different
experiences about the damages to urban green space’™*"),

In conclusion, if EDS can be studied from perspectives of
relative and absolute values, both the scholars and the public will
be able to consider the values and meaning of EDS in the process
of ecological construction, thus leading to more scientific and

reasonable decision making.

3 Research Frameworks of EDS Applied in Urban Problem
Diagnosis

Based on the concept and properties of EDS, this paper
proposes to set up a negative checklist to diagnose problems for
practices in Ecological Restoration and Urban Regeneration.
Fundamentally, it is necessary to establish a connection between
the physical environment (mountains, water bodies, waste lands,
green space systems, infrastructure, public space, etc.) and EDS
assessment, based on which we may determine whether EDS is
caused by the ecosystem’s own ecological dysfunction. Specifically,
EDS caused by ecological functional problems mostly falls into
the scope of ecological restoration, while EDS caused by non-
ecological functional problems are mainly related to urban
regeneration. It is worth noting that only when the ecological
problems have caused EDS, should the intervention of design be
introduced.

Through the assessment of EDS, we may summarize the
core issues and hotspots of urban development from spatial and
land-use perspectives to define the scope and focus of Ecological
Restoration and Urban Regeneration. By studying EDS, we can
acquire local users’ actual perception on urban ecosystem, clarify
the capacity of ecosystem to provide social services, identify the
weakness of its social benefits, summarize planning and technical
strategies to improve ES, and finally develop detailed restoration
plans according to different factors, status, and levels of impacts of
EDS. In general, there are three approaches:

1) To enhance services. EDS, particularly the disservices

caused by the ecosystem itself, can be mitigated by enhancing its
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EDS
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own functions and service potentials. For example, when dealing
with the polluted water body, we can effectively reduce EDS by
improving its self-purification capacity.

2) To mitigate disservices. By reasonably planning or regulating
the ecosystem management approaches, we can maximize the
potential values of ecosystem. Timothy D. Meehan et al. believed
that, through proper management, EDS can be reduced, while
ES can be promoted. Thus, human wellbeing can be significantly
improved”” in both monetary and nonmonetary aspects. Taking
a wetland landscape for example, although its ecological system
can work well, there might be mosquitoes which are typical
EDS. Through systematic design and follow-up maintenance and
management, the impacts of mosquitoes on human life can be
reduced.

3) Tradeoff between positive and negative services. Tradeoff
is a common approach to ecosystem management, especially
when confronting EDS caused by some intrinsic properties of
the ecosystem. For example, the fundamental demand of natural
reserve protection should not be challenged, even if it may cause

inconvenience to local people’s daily lives and transport.

4 Conclusion

As the urbanization of China continues with increasingly acute
ecological and environmental problems, the management of urban
ecosystem will be even more complicated and compulsory. One of
the major challenges is to ensure the functions of urban ecosystem
reach the expected ecological benefits. Full considerations of
the relationship between ES and EDS is the first step to initiate
appropriate strategies for urban ecosystem management and
Ecological Restoration and Urban Regeneration.

Based on the discussion above, the study of EDS will offer
multidimensional significances theoretically and practically:

1) It provides a new perspective for examining urban ecological
problems and reminds us of potential shortcomings in ecosystem
construction. One key value of EDS study is to admit the existence
of EDS.

2) It extends the perspectives of examining ecological process
and problems, from the physical perspective to broader social and
cultural ones.

3) It offers frameworks for problem-oriented research and
classification of EDS, and provides important evidence and
approaches for ecosystem restoration.

4) It thoroughly reveals the human-land relationship in the
Anthropocene context, including the impacts of urbanization on
ecosystem and those of ecosystem on human wellbeing.

5) It provides important amendment and supplement for
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theories related to ecological development through combined

consideration of ES and EDS, and offers theoretical support

EDS for the scientific management and protection of ecosystem,
« the optimization of spatial land uses, and the construction of
n EDS ecological civilization.
EDS research can uplift the social services of ecosystem
through offering strategies and construction guidance in urban
EDS . .. . .
planning, thus optimize ecosystem and contribute directly to
EDS the urban living environment in which “both mountains and
EDS waters can be seen.” On the other hand, we should also realize
that doing research and assessment of EDS is a complicated
process that relies on interdisciplinary collaboration, while related
EDS LAF interdisciplinary practice is still quite limited so far. Identification
and quantification of EDS’s influence will be the key and challenge
to future EDS research. Dynamic study approaches are necessary
because ecosystem keeps evolving, so does EDS. More importantly,
ecological changes are intertwined with economic, social, cultural,
and technological development, and are jointly influenced by
multiple factors. As there has not yet been systematic framework
of measurement indexes and methods for EDS studies so far, all
these will be the directions of future EDS research. LAF
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