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ABSTRACT. This paper compares water resource policies and management practices in China and Denmark. It takes two
vulnerable water ecosystems as case studies: Baiyangdian wetland in China and Mariager fjord in Denmark. Based on the theories of
the commons, this article explores the similarities and differences between the two ecosystems in terms of ecosystem characteristics,
historical and cultural backgrounds of these societies, the technologies affecting the ecosystems and also how the ecosystems have
been seen at different times as well as the existence of property rights through time. Both water bodies have experienced drastic and
devastating impacts from human activities. The analysis shows both in Denmark and China, it can be expected that goals, once they are
decided, will be implemented. But, in reality, it seems that this will be much easier to accomplish in Denmark than in China, probably
due to the complicated administrative structure in China and clearer goals and better resources in Denmark. Denmark has also
accomplished a large degree of environmental policy integration (EPI), which is not the case in China. But China has recently put
environmental concerns high on the agenda, giving priority to environmental concerns, even highlighting sustainability as a future
developmental goal. Denmark has also established a much more effective regulation of the different sectors contributing to the

pollution of the ecosystems than China has.
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1. Introduction

For many years, humans have caused impacts on and tran-
sformed wetlands, lakes and rivers in order to make them fit
their own needs, be it for agriculture, waste-water discharge,
navigation or fishing. In recent centuries, these changes have
been particularly dramatic, especially those caused by increa-
ses in populations and the rise of industrial production. In re-
cent decades, this has led to increased interest in restoring these
often vulnerable ecosystems, particularly after the United Na-
tions Stockholm conference in 1972, where many countries,
including Denmark and China, launched such policies.

Nature protection has been an issue in Denmark for many
years. The first Law on Nature Conservancy was passed in
1916 and in the 1970s a range of laws were passed that was
designed to protect the environment. In the 1980s, the focus
was on agricultural production with a range of action plans
drawn up to protect the aquatic environment. Since then, EU
directives on the protection of birds (1979) and of habitats
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(1992) have formed a new basis for protecting and restoring
the environment. The overall policies are now that the decline
in biodiversity should be stopped by 2010 — now postponed to
2020 — and that good ecological conditions should be found in
all natural water bodies by 2015.

China also has a long history of protecting the environ-
ment. A Fishery Law was passed as early as 1929 and part of
its goal was to protect the environment of the fish. The Envi-
ronmental Protection Law of the People’s Republic of China
was first launched in 1979 and later amended in 1989, and it
is now the basis for environmental protection activities. Over
the last 10 years in particular a series of laws have been estab-
lished covering, for example, the prevention of water pollu-
tion. The Chinese government and the public now pay great
attention to environmental protection while still experiencing
continuing and rapid economic development, so the challenge
now is to resolve the contradictions between economic deve-
lopment and environmental protection.

In this article, we compare the environmental policies and
practices in Denmark and China. Our main interest is to desc-
ribe the different water policies in the two countries and how
they have developed since the 1970s, using a case study from
each country with special emphasis on how the two different
sets of political framework contribute to the protection and re-
storation of the environment.
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Figure 1. The location of Baiyangdian wetland.

2. Theoretical Background for the Comparisons

Back in 1968, the American ecologist Garret Hardin ad-
dressed the problem of wise resource use through the simple
parable of the ‘tragedy of the commons’ (Hardin, 1968). The
pivotal question in determining the fate of a resource is, accor-
ding to Hardin, that of the ownership (Hardin, 1968). Common
resources have a tendency to become overexploited and the
normal solution to this problem is to privatize this property.
But resource use cannot be seen as property owners versus free
riders overexploiting the resource. Recent research on how
resources are used showed that this is determined by many fa-
ctors other than just ownership (Ostrom, 1999). Resource use
is governed by a complicated relationship among the kinds of
resources in question, the kind of property regime related to
this (be it private, state or community), and the duties and
routines as well as conceptions generally institutionalized be-
tween the parties using the resource (Hanna and Munasinghe,
1995; Ostrom et al., 1999). It also involves a complicated re-
lationship between the physical characteristics of the resource
in question and the technologies affecting it (Commoner,
1971), as well as the forms of duties and obligations for its use
as they become developed in the fabric of society (Costanza
and Folke, 1996).

The characteristics of commons vary a lot and the climate
system, the fish resources of the sea and biodiversity cannot
be treated alike. Our cognitive understanding of common re-

sources often changes over time as scientific knowledge and
relevant basic ideas develop. These ideational pictures or ideas
of the resource continuously change, and sometimes radically
if paradigmatic shifts occur (Kuhn, 1962; Commoner, 1971).

It is a characteristic of commons that they were once free
in the sense that (some) people from local communities had
free access to them, but one party’s use of it normally dimini-
shed the possibility of other people using it (Ostrom et al.,
1999). The use of resources, in positive cases, is governed by
a set of institutionalized rights and duties. This includes pro-
perty rights, the right to use the resources, schemes for when
and where the resource can be used, and also rules for moni-
toring and controlling its use. Besides privatizing property and
state regulation, a wide range of community-based rules and
institutions cover the regulatory aspects of institutions, and
normative and cognitive aspects affect the setting of rules in
society (DiMaggio and Powell, 1983; Scott, 2001). During the
last 40 years, growing pressure on states, bureaucracies and
industries has emanated from the UN and other international
organizations (March and Olsen, 1989; Meyer, 1994), so that
there is now constant institutional pressure for environmental
change. Quite often the response is uniform, creating isomor-
phy (Scott, 2001). Over recent years, it has been realized that
this is not only due to a passive acceptance by organizations
of signals from the environment but also that bureaucracies
and companies often take in external pressures and mold them
in accordance with their history and culture (Thelen and S-
teinmo, 1992; Yesilkagit and Christensen, 2009) or strategic
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interests (Oliver, 1991; Ravik, 1998).

In our description of the common we will thus focus on
answering the following questions:

e  What are the characteristics of the ecosystem?

e  What are the historical and cultural backgrounds?

e  Which technologies affect the way the common is used?
e  How is the common seen at different times?

e Which property rights have existed through time and how
did they develop?

By answering these questions we will be able to see more
clearly how a specific common is being used or overused and
changed through time and how the wider society has reacted
to this, creating new legal frameworks and new rules for the
use of the common. We will make a comparison between two
vulnerable ecosystems in China and Denmark. In the begin-
ning, we introduce the ecology of these ecosystems and we
sketch some of the developments taking place in these areas
related to the use of the common and how they came to a point
where measures had to be taken to restore the ecosystems. We
then thoroughly describe how rules and regulations have deve-
loped in relation to the situation in order to see how new sets
of institutional bindings will be created that will hopefully con-
tribute to a more sustainable use of these commons.

3. The Two Study Areas: Baiyangdian (China) and
Mariager Fjord (Denmark)

3.1. Baiyangdian Wetland

Baiyangdian is the last remaining area of numerous wet-
lands in the Haihe River Basin. Today, Baiyangdian is the lar-
gest freshwater body in northern China and is often called ‘the
Pearl of North China’. Baiyangdian is seen as a representative
for wetlands in the semi-arid regions of China.The area of the
wetland is 366 km® (Figure 1) with the area of the wetland
changing according to hydrological conditions. The average
water depth is 1.5 ~ 2.0 m, and the volume of water is 4 x 10®
m’. The optimum water level is 7.74 ~ 8.86 m above sea level
(Zhong et al., 2005). Annual precipitation is 350 ~ 750 mm and
annual evaporation is 1750 mm. As a consequence of global
warming, precipitation has gradually decreased while evapo-
ration has increased, resulting in an unbalanced water ecosys-
tem. Human impacts from population growth and industriali-
zation have intensified this trend (Liu et al., 2007).

The catchment of Baiyangdian is mainly low-lying on
sandy soil (Wang et al., 1999). The dominant vegetation is
reeds (Phragmites australis var. Baiyangdiasis), with a height
of roughly 3 m and covering more than 80 km® with Nym-
phoides peltatum and Lemna minor distributed in the marginal
waters around it (Wang et al., 2002).

Baiyangdian differs from other wetlands of southern Chi-
na as it is divided into 143 lakes and more than 3700 ditches.
Around 100,000 people live on small islands in the wetland,
so ecological and hydrological processes are affected by severe
disturbances from human activities. Contributing to this is the
exploitation of water due to population growth and industrial
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activities in Baoding City, which is located upstream.

Up until the 1950s, the wetland was in a stable condition.
From the 1960s, numerous reservoirs were constructed and
water use increased. With decreasing precipitation the wetland
shrank significantly. In the 1950s, the surface area of water
was 360 kmz, in the 1960s it had decreased to 206 km2, rea-
ching an all-time low level in the 1980s at only 68 km®. After
an increase in the 1990s, it decreased again in 2000 to just 100
km” (Figure 2) (HRWRC, 2004).
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Figure 2. Water surface area change of Baiyangdian since
1950.
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Figure 3. Runoff to Baiyangdian from 1920s to 2002.

In the 1920s, the annual water flow into Baiyangdian from
its tributaries was 20.6 x 10® m’ but in 1988 it decreased to 12.5
x 10® m®. From the 1950s to the 1970s, the amount of water
entering the wetland was almost equal to the volume flowing
out, so the water level remained stable. From the 1920s to the
present, there have been seven instances of the wetland ‘dry-
ing up’. From 1984 to 1988, it remained dry throughout all five
years (Zhao et al., 2005).

Due to the high volume of water before the 1950s, the
water in Baiyangdian was clear and transparent and there were
more aquatic species than there are currently. However, since
the 1960s runoff has dropped sharply (Figure 3) and the water
in Baiyangdian has become almost stagnant and turbid.

Large amounts of untreated sewage and agricultural irri-
gation water flowing down the Fu River runs into the wetland
bringing with it large amounts of nitrogen (N), phosphorus (P)
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and other nutrients. This has accelerated the deterioration of
water quality both in the wetland and the river and has led to
events of ‘fish killings’ appearing at the mouth of the Fu River
(Li et al., 2004).

In order to prevent the wetland from drying out again, the
State Ministry of Water Resources, together with other autho-
rities, has for ten times since 1992 transferred water from other
river systems into Baiyangdian. At present, water is mostly
imported to dilute the pollutants in the lake and to ensure the
water level remains at the minimum. How much water will be
needed in the future and how to allocate it between different
users is yet to be determined.

3.2. Mariager Fjord

Mariager fjord is the longest of the eight fjords on the
east coast of the Jutland peninsula in Denmark (Figure 4). It
can be considered a representative for this type of ecosystem
in Denmark. The fjord is 42 km long and it is a ‘threshold’
fjord situated in a tunnel valley created during the last glacial
period. The water in the inner part of the fjord is up to 30 m
deep while the outer part is as shallow as 0 ~ 2 m. The water-
shed surrounding the fjord is 572 km’, of which 66% is made
up of agriculture, 17% is forest, 9% is built-up areas and 8%
is wetlands, lakes and other natural habitats (Arhus amt and
Nordjyllands amt, 1998b). The soil mainly consists of chalk
with a thin layer of sandy soil on top.
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Figure 4. Location of Mariager Fjoid.

In the deeper part of the fjord, water circulation is slow,
often causing oxygen depletion. The bottom layer of water is
also salty (1.8 ~ 2.4 %), as salt water often intrudes from
Kattegat. Approximately two thirds of the water in the fjord
comes from Kattegat while one third is fresh water from water-
courses and groundwater. The upper layer of water in the fjord
is exchanged within a few months, so the resulting salinity is
rather brackish (1.2 ~ 1.7 %). The water in the inner fjord, be-
low 5 ~ 6 m, is found to be depleted of oxygen almost every
year.

The levels of nitrogen and phosphorus in the fjord are
higher than in any other Danish fjord. In the upper layer of
water, the content of tot-N is above 2000 pg/L, while tot-P is
above 110 pg/L. In the summer, these levels decrease to 1200
and 80 pg/L, respectively (Arhus amt and Nordjyllands amt,

1998b). The input of nutrients comes from the influx of salt
water from Kattegat, from industries and urban waste-water
treatment plants, and from aquaculture and agriculture. These
human activities have increased throughout the last 100 ~ 200
years and have contributed to the declining environmental
quality.

Table 1. Water Quality Changes of Baiyangdian from 2006 to
2009

Time COD BOD  Sulphide Total Hg ~ Water quality
2006  * * * v
2007  * * \%
2008  * * v
2009 * IV

Note: * means a main contributor of pollution; Levels I-V are the water
quality ranking where level I is the best water quality and level V is the
worst. The water quality is based on Environmental Quality Standards for
Surface Water in China (MEPC & SAQSIQ, 2002). (HRWRC, 2006;
HRWRC, 2007; HRWRC, 2008; HRWRC, 2009).

Table 2. Examples on Environmental Quality Standards for
Surface Water in China (MEPC & SAQSIQ, 2002) *

Items Classification
1 I I v \%
pH 6-9
DO > Saturation 6 5 3 2
rate (90%)
COD < 15 15 20 30 40
BOD;s < 3 3 4 6 10
NH;-N < 0.15 0.5 1.0 1.5 2.0
Total N < 02 0.5 1.0 1.5 2.0
Total P < 0.02 0.1 0.2 0.3 04
Tot-P for lake < 0.01 0.025 0.05 0.1 0.2

and reservoir

* Environmental changes in water temperature (°C) by human beings
should be limited to: maximum temperature rise of per week < 1;
maximum temperature drop of per week > 2.

4. The History of Increasing Impact

4.1. History of Increasing Impact in Baiyangdian

The Baiyangdian wetland has undergone a complicated
historical development since 265 BC, when there were far
more water resources than at present. After AD 1368, the con-
tent of sand in the water increased and some of the rivers silted
up. In the 1950s, the Haihe River Basin, where Baiyangdian is
located, suffered severely from flooding that washed away
houses, damaged farmlands, and killed livestock. In the 1960s,
Chairman Mao decided to implement management of the Hai-
he River Basin and in 1979 the Haihe River Water Conservan-
cy Committee was established in order to draw up water-use
plans, to control flood prevention and to monitor water quality.
Regular monitoring of Baiyangdian started from this point on-
wards. The main contributing pollutants to Baiyangdian from
2006 to 2009 and the resulting water quality are shown in
Table 1. A definition of the levels of water quality is given in
Table 2.
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Since 1980, several hydrological projects have been carri-
ed out, mainly to supply drinking water for the cities and to
regulate the flow of water into Baiyangdian. This interference
with the natural flow minimizes annual fluctuations of the wa-
ter. The water area is also decreasing as local people have filled
the wetlands to create agricultural land. An investigation in
1982 concluded that the area had decreased by 10% because
of this (Zhao et al., 2005). Upstream of Baiyangdian, the an-
nual soil erosion is 1.6 x 10"m’, so a lot of sand is deposited
in the lake. From 1955 to 1979 it was estimated that the depo-
sition of sand caused a decrease in the area of water by 34.8%
(Zhao et al., 2005).

In recent years, studies have taken place in order to im-
prove the water environment and to assess the potential ecolo-
gical risk of heavy metals in sediments (Yang et al., 2005);
protozoan communities were also used to assess water quality
(Li et al., 2005). However, only a few studies addressing the
whole watershed, as well as water policies, were identified.

Nitrogen and phosphorus influence the growth and repro-
duction of algae; therefore, they are the main factors control-
ling eutrophication. In particular, nitrogen (NH,4-N, NO,-N and
NO;-N) and soluble phosphorus play crucial roles in eutrophi-
cation. The main source of pollution in Baiyangdian is Baoding
City and Anxin County, which are both located upstream. The
pollution from industry has caused fish and shrimp to die and
lead to a decrease in the number of fish species. In addition to
the pollution resulting from industry, sewage and garbage from
local people pour directly into the lake, and waste from motor
vessels and the use of fertilizers and pesticides in agriculture
accelarate the deterioration of water quality.

Baoding City’s population is now around 600,000. With
rising living standards, the use of washing machines and phos-
phorus-containing detergents has rapidly increased so that ur-
ban wastewater emissions of N and P have also increased over
recent years (Zhang and Li, 2007).

4.2. History of the Increasing Impact in Mariager Fjord

Even before humans made an impact on the Mariager fjord
it probably suffered frequently from oxygen depletion, at least
in the inner, deeper part of the fjord. During the last 100 years
the fjord has been recorded as being ‘dead’, i.e. smell of FeS,
and dead fish were found in the years 1933, 1947 and 1970,
among others (Arhus amt and Nordjyllands amt, 1998b). The
latest incidence of ‘total death’ was recorded in 1997. This
event, which is described in more detail below, led to the ado-
ption of the second Danish action plan for the aquatic envi-
ronment, launched in 1998.

Estimations of the total impacts on the fjord are only avai-
lable after the 1970s as the first law on environmental protect-
tion was passed in 1974, also implying that monitoring more
or less started at this point. Prior to 1997 there were some in-
ves tigations into the distribution of eel-grass (Zostéra marina
L.). These indicated that the population of eel-grass had de-
creased due to the increased content of plankton in the water
caused by an increase in nutrients. Pollution also led to a de-
crease in the distribution of the mussel Mytilus edulis, which
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in the 1930s could be found down to 12 ~ 14 m, whereas in
1997 it only covered the floor of the fjord down to 7 ~ 10 m.

It is no doubt that discharges of polluting substances have
increased during the last 100 ~ 200 years. Back in the late
1800s it was recorded that several industries such as dairies,
slaughterhouses, and breweries were located in Hobro, the lar-
gest city at the end of the fjord. Many of these closed down
during the last century, leaving behind just one large dairy
today. The population within the watershed has risen slowly to
approximately 35,000 inhabitants today, most of them living
in Hobro and the towns of Mariager and Hadsund. After the
oxygen depletion in 1970, Mariager and Hadsund constructed
mechanical/chemical waste-water treatment plants and Hobro
and Havndal constructed a mechanical/biological plant. These
waste-water treatment plants treated roughly 92,000 PE (per-
son equivalents) of waste water from households and indus-
tries.
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Figure 5. Discharge of nitrogen nutrient to Mariager fjord
from 1800 to 1997 (Based on Nordjyllands amt and Arhus
amt (2004)).

Aquaculture was introduced to the area of Mariager fjord
in the 1940s. In 1950 it was recorded that there were six fish
farms; this number rose to 17 in 1983 but later declined to 16
in 1996 and by 2002 this number had fallen to 11 (Nordjy-
llands amt and Arhus amt, 2002), and recently it dropped to
eight (Nordjyllands amt and Arhus amt, 2004). The facilities
were small in the beginning, only producing 300 ~ 400 tons of
fish (trout)/year, rising to 815 tons of fish in 1983. All of the
facilities were located along the watercourses. From 1960, raw
fish was used for feed, but this was banned in 1978. At this
point in time, the discharge of nitrogen and phosphorus from
aquaculture had reached 68 and 16.8 tons/year respectively
(Nordjyllands amt and Arhus amt, 2002). In 1983, after the
ban on using raw fish, it decreased to 40 tons N/year and 10
tons P/year (Nordjyllands amtskommune, 1986b). Later, aqua-
culture was regulated by requiring a lower content of phos-
phorus in the feed. At the time of the ‘dead fjord’ in 1997,
discharge was estimated to be 34 tons of N and 2.1 tons of
P/year. As part of the action plan to save the fjord, a goal was
decided on 22 tons of N and 1.9 tons of P/year (Nordjyllands
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amt and Arhus amt, 2002).

Agriculture has probably covered two thirds of the catch-
ment area over the whole period. Earlier, before the mid-1800s,
a large part of this area was uncultivated heath, meadows and
commons with very poor soil, thus contributing little to the
leaching of nutrients. Most of the marginal land was turned into
intensive farming land through the late 1800s and, as a conse-
quence, the discharge of nutrients rose throughout the twentie-
th century, especially after the end of World War II when fer-
tilizers became cheaper (see Figure 5). The increased use of
nitrogen continued until environmental protection policies star-
ted to address this problem in the 1980s, and since the mid-
1990s it has been in decline.

In September 1997, Mariager fjord ‘died’ when an inci-
dent of massive oxygen depletion took place. All the fish in
the inner fjord died and most of the mussels (Mytilis edulis L.)
and eel-grass (Zostéra marina L.) disappeared. This was in-
deed a national catastrophe. The national politicians reacted
by framing a new ‘Action plan for the aquatic environment no.
II’, which increased the demands made on agriculture. The
two responsible counties, Arhus and Nordjyllands, initiated a
process whereby a local action plan for Mariager fjord was to
be decided upon.

The total discharge of nitrogen and phosphorus to the fjord
in 2000 was 1247 tons and 22.2 tons, respectively (Nordjy-
llands amt and Arhus amt, 2002), with agriculture being the
key contributor (see Table 3). The goals put forward in the ac-
tion plan for Mariager fjord (Nordjyllands amt and Arhus amt,
2004) stipulated that the discharges of TN and TP should be
550 ~ 620 tons and 16 ~ 20 tons, respectively. A working group
focusing on the implementation of the Water Framework Di-
rective suggested an even larger reduction to between 200 and
400 tons of N and between 6 and 8 tons of P by 2015 (DMU,
2008). If 1247 tons of N runs off into the fjord each year, as it
did in 2000, this would mean that each hectare of the fjord
would receive 266 kg N/year, which is more than Danish agri-
culture uses per hectare of farm land; therefore, eutrophication
is indeed a problem.

Table 3. The Nitrogen and Phosphorus Discharges to
Mariager Fjord in 2000 (Nordjyllands amt & Arhus amt,
2002)

Nitrogen (N) Phosphorus (P)
Aquaculture 22 1.9
Waste-water treatment plants 49 1.9
Urban run-off 11 3.0
Industry 0.3 0.0
Solitary houses 8 1.9
Background contribution 160 7.0
Agriculture 940 6.0
Atmosphere 57 0.5
Total 1247 222

The national action plans for the aquatic environment nos.
I and IT launched in 1987 and 1998, respectively, have reduced
the emissions of nitrogen from agriculture by 30% in the period

1990 ~ 2002. This decrease is not visible in Mariager fjord,
probably because 75% of the effluent water goes to ground-
water and then slowly finds its way to the fjord (Nordjyllands
amt and Arhus amt, 2002). This means that it will take 20 ~
30 years before a reduction of N leaching from the topsoil will
appear in the watercourses and the fjord. Therefore, only a
slight decline of N into the fjord has been realized so far, whe-
reas a more substantial reduction in P has taken place. Pre-
sently, the situation of the fjord is not very positive. A report
from 2005 stated that the Secchi depth was decreasing and that
the goals put forward in the regional plan were far from being
met (Nordjyllands amt and Arhus amt, 2005), but hopefully
the implementation of the Water Plans launched in the spring
of 2010 will be able to make substantial progress by 2015, as
stipulated in the Water Framework Directive.

Constitution of China

J L

l—1
coooooocoooosooosooood

Figure 6. The hierarchy of environmental laws and
regulations in China.

5. The Development of Environmental Regulation
and Its Impact on the Two Water Bodies

5.1. Environmental Regulation and Its Impact on Baiyang-
dian

In China, the history of protecting the environment started
with the Fishery Law in 1929. Today, the Environmental Pro-
tection Law first issued in 1979 and amended in1989 is the
basis for environmental protection activities.

Before 1949, agriculture played a dominant role and in-
dustry was underdeveloped. In the 1950s and 1960s, China
went through an economic restructuring, starting with the Great
Leap Forward (1958 ~ 1960) and ending with the Cultural Re-
volution (1966 ~ 1976). After a period of recovery, Deng Xiao
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Table 4. Regulations at the Local Level by Hebei Province and Haihe River Water Resources Commission

Regulations

Organization Effective date

Regulations on the management of Baiyangdian water body environmental protection.

Detailed rules for the implementation of a ‘Water Permit System’ in Haihe River Basin
Examination and monitoring regulation on flood and drought prevention and control in Haihe

River Basin

Hebei Province April 22, 1995

Government
HRWRC May 30, 1995
HRWRC March 23, 2006

Ping started opening up the Chinese economy, which has con-
tinued to progress ever since. Pollution from industry was not
so heavy earlier on, but during the 1990s it became clear that
China was also facing severe problems.

The Environmental Protection Law (1989) is a compre-
hensive statute which provides the basic principles and systems
for environmental protection in China. It requires integration
of environmental policy in national economic and social deve-
lopment plans. Focus is on prevention and control as well as
the use of Environmental Impact Assessment.

In China, there are four administrative levels in the regu-
latory system dealing with the environment (Figure 6). The
first level is the Constitution, where the goal of sustainable
development is formulated.

Below the Constitution are four levels of regulation. The
first level is the international environmental treaties, which
China has ratified. The second level is the basic laws on the
environment, such as the Environmental Protection Law. They
formulate the environmental policies, give guidance on envi-
ronmental protection, and formulate principles and measures.
This lays the foundation for the third level containing special
laws and regulations, such as those implementing Water Pollu-
tion Prevention and Control Law. At this level the regulations
are established by the Standing Committee of the National
People’s Congress. Finally, at the local level, there are envi-
ronmental regulations established by the provinces or autono-
mous regions and cities with direct jurisdiction. Furthermore,
at the local level, there are administrative bodies defined by
their geographical nature, as in the case of Baiyangdian. In
Baiyangdian, there are three relevant regulations on protection
of the water body, of which two were formulated by the Haihe
River Water Resources Commission (HRWRC) and one was
formulated by the provincial government (Table 4).

The regulations on environmental protection for Baiyang-
dian , which were issued by Hebei Province government (see
Table 4), are the only regulations focusing solely on Baiyang-
dian. They define three levels of protection zones. The first
protection zone is the area inside the Baiyangdian levee. The
second level protection zone starts from the levee and extends
5 miles around it and 10 miles up-river. The third level pro-
tection zone includes the rivers flowing into Baiyangdian
beyond the first and second protection zones. These form very
powerful and clear regulations for the protection of Baiyang-
dian. In the first and second level it is forbidden to:

e  Build any enterprise that could bring pollution to the wa-
ter body;

e Discharge any poisonous and nocuous fluids, industrial
waste or municipal solid waste;
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e C(Clean any vehicles, vessels and containers if petrol, pes-
ticides and other poisonous pollutants are present;

e Use high-risk pesticides;
e Pour surplus oil and waste oil into the water body;

e  Discharge solid waste from households and tourist facili-
ties, or manure, into the water body.

For the third level protection zone, it is forbidden to:

e Build or expand heavy pollutant enterprises related to
paper pulp production, printing and dyeing, plating and
other enterprises that could cause severe environmental
pollution;

e  Use high-risk pesticides
Today, Baiyangdian is suffering because these regula-

tions are not enforced. When the authors visited the area in
April 2009 we saw solid waste piled up on the bank of the is-
lands and several toilets and refuse dumps were also located
there. In general, there is no clear definition of what is meant
by severe pollution. Furthermore, already existing enterprises
that discharge pollutants into Baiyangdian have to pay a sewa-
ge charge; therefore, if they can afford to pay, they can pollute
at will, without protecting the environment.

Remote sensing maps of Baiyangdian, from 1987, 1999
and 2007 shows that the northwest part of Baiyangdian were
being changed from water surface to agriculture land and fina-
lly to built up land. While the ecosystem was dramatically
being changed, the Regulations on the Management of Bai-
yangdian Water Body Environmental Protection has not been
modified since 1995 when it was issued. The now built up
land is within the nature reserve area and thus under the na-
ture reserve areas management regulations.

5.2. Environmental Regulation and Its Impact on Maria-
ger Fjord

Regulations for environmental protection and nature pro-
tection were drawn up 100 years ago (Christensen, 2000).
These laws primarily reflected the fact that the impacts from
industrialization and urbanization had started to influence the
natural environment in Denmark. After World War II, both in-
dustry and agriculture began to develop rapidly. Like most
other countries, Denmark experienced severe environmental
problems in the 1960s leading to the formation of environ-
mental NGOs, an increased focus on ecological sciences and
an increased political acceptance of new legislation. This was
heralded by the UN Stockholm conference in 1972 (Jamison,
2001), which inspired most countries to adopt environmental
legislation. In 1974, a law of environmental protection was
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Table 5. Goals for Mariager Fjord as Stipulated by the First Water Quality Plan form 1986 as well as the Plans for 2001 and
2005 (Nordjyllands amtskommmune, 1986b; Nordjyllands amt, 2001; Nordjyllands amt, 2005)

Inner part of Mariager fjord

Outer part of Mariager fjord

1986 Secch depth >3m
Tot-N, winter <4 mg/l
Tot-P, winter <15 pg/l

2001 and 2005 Secchi depth >4 m
Eel-gras (Zostéra sp.) >3m

>3 m
<2.5mg/l
<10 pg/l
>4 m
>2m

launched together with the establishment of a new planning
system. The new law included two strong regulatory instru-
ments. First of all, the law included rules for issuing waste-
water licenses to industries and waste-water treatment plants.
The licenses reflected the goals established in the regional
plans as well as in the water quality planning. The other strong
instrument was that larger, newly established industries had to
obtain an environmental permit before they could start produ-
ction and existing industries had to obtain one before they
could expand. The link between environmental protection and
regional planning was strong from the beginning. In the first
regional plan in 1981 no goals were formulated for the quality
of Mariager fjord but in the regional plan for 1985 a brief goal
says that ‘... these areas should function as habitats for animal
and plant life, and should be able to be used for fishery, ba-
thing and other recreational purposes’ (Nordjyllands amtskom-
mune, 1986a). In the first water quality plan for Nordjyllands
county in 1986 a goal was set for the Secchi depth and the
contents of N and P (see Table 5).

At this point it was already clear that the condition of the
fjord was not acceptable and as a consequence of the formu-
lated goals the municipalities were obliged to improve their
waste-water treatment facilities. The regional plan from 1989
adopted the same measures as presented in Table 5, but it was
now underlined that not only should ‘it function as habitats
for animal and plant life’ but also ‘for a versatile animal and
plant life’ (Nordjyllands amt, 1990). In the regional plan of
1993 the goals were the same but now the conditions had chan-
ged. Nitrogen was regulated from 1985 onwards as a result of
the action plan for the aquatic environment, so now new de-
mands were mainly made on the discharge of phosphorus
(Nordjyllands amt, 1994). While the action plan for the aqua-
tic environment set a general threshold of 1 mg P/l of waste
water, it was within the discretionary power of the counties to
demand lower values. Accordingly, in the regional plan of
1993, the Hobro waste-water treatment plant had a threshold
value of 0.4 mg P/l while the remaining waste-water treatment
plants could continue with 1.0 mg P/1.

In the regional plan of 1997 major changes occurred as
the goals for Mariager fjord were reformulated and streng-
thened. The general goal was that the fjord ...shall function
as habitats for a natural animal and plant life, and therefore
have the best possible quality.” (Nordjyllands amt, 1997). It
was expected that the inner fjord should live up to this goal
whereas the outer fjord should meet more rigorous demands,
resulting in a ‘condition with a versatile animal and plant life,
that only is vaguely impacted by human activities. The com-
position of animal and plant life is determined by the natural

conditions, and the water has a good aesthetic and hygienic
quality’ (Nordjylland amt, 1997). The reason for the more ri-
gorous demands on the outer fjord is that this area was now
designated as a Natura 2000 site. It is only briefly mentioned
in the plan that the fjord died in September that same year.

In the regional plan of 2001, the goals were more or less
the same as in the previous plan but more quantitative mea-
sures were formulated as well (Table 5). There was no autho-
rity to regulate agricultural pollution before the first action
plan for the aquatic environment was established in 1987. The
new instruments established in the action plans were general
demands at national level, so the counties could not actually
regulate the farms. The achievement of the goals in the re-
gional plans was therefore dependent on other regulatory acti-
vities formulated by other governmental bodies.

In the 1970s and 1980s, aquaculture was not required to
have an environmental permit as all of the fish farms were
established prior to 1974. Since the late 1980s they have been
regulated by general requirements on what kinds of feed can
be used, especially regarding the phosphorus content.

Agriculture was not part of the environmental protection
law of 1974 either. After severe incidences of oxygen deple-
tion in the 1980s, the first ‘Action Plan for the Aquatic Envi-
ronment’ was launched in 1987. This action plan used general
rules to reduce the loss of N from Danish agriculture by 50%.
In the mid-1990s, an evaluation estimated that the goals of the
action plan had not yet been met and in 1997 the ‘death’ of
Mariager fjord happened. These two events paved the way for
the ‘Action Plan for the Aquatic Environment II” in 1998. This
plan included greater demands on how effectively manure and
slurry should be managed, and, furthermore, more emphasis
was given to subsidy schemes for nitrate-sensitive areas, a-
fforestation and organic farming.

During 25 years of debate and research, tremendous e-
ffortts have been made to reduce the losses of N and P from
Danish agriculture. Today, the objectives of the first two ac-
tion plans seem to have been met. This has spurred new discu-
ssions on how much further it is necessary to go, as it seems
obvious that the first 50% reduction in the loss of nitrogen has
not been enough. The Danish government decided in the 2003
‘Action Plan for the Aquatic Environment III” that a further
reduction of 13% was necessary. However, it became clear that
this would not be enough if Denmark was to live up to the
demands of the EU Water Framework Directive and reach
‘good ecological conditions’ by 2015. In the drafts for a new
action plan launched in 2009 called ‘Green Growth’ the goals
included a further 33% decrease of N discharged to the ma-
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rine environment. This means that after the first 50% reduc-
tion that was decided on in 1987, it was then decided that a
further halving of the remaining N loss to the coastal waters
was necessary.

After the death of Mariager fjord in 1997, the local politi-
cians in Arhus and Nordjyllands counties decided to draw up
a local action plan for the fjord. In February 1998, an ‘idea ca-
talogue’ was formulated that discussed many of the technolo-
gical and regulatory possibilities for ‘saving the fjord’ (Arhus
amt and Nordjyllands amt, 1998a). Many of these ideas were
rather unrealistic, such as oxygenation of the fjord or removal
of sludge from the bottom of the fjord. After these initial dis-
cussions, the next four years were more or less spent docu-
menting the status of the fjord in a long series of reports
covering different aspects of the fjord’s ecosystem (Trelle
Christensen, 2007). Finally, in 2002, the counties invited the
public to take part in a discussion on the future of the fjord
(Nordjyllands amt and Arhus amt, 2002). In a leaflet, the
counties underlined the fact that the national policy in the pre-
viously formulated ‘Action plans’ was not sufficient to safe-
guard the fjord. Goals have now been set by the EU Water
Framework Directive, whereby conditions will hopefully im-
prove so that a ‘good ecological condition’ can be attained.
The local action plan was never established but the idea behind
it was very much the same as the Water Plans outlined in the
Water Framework Directive. The first generation of Water
Plans was launched in January 2010 and they will work to-
wards attaining ‘good ecological conditions’.

6. Comparison of the Environmental Capacity in
China and Denmark

When comparing the two case studies, we concentrated
on the five questions previously mentioned:

e  What are the characteristics of the ecosystem?

e  What are the historical and cultural backgrounds of the
society?

e  Which technologies affect the way the common is used?

e How is the common seen at different times?

e  Which property rights have existed through time and how
did they develop?

6.1. What are the Characteristics of the Ecosystem?

The two cases share some common features but there are
also wide differences between them. Denmark is a small
country with little ecological variation. The temperate Atlantic
climate and its position at the northern part of continental
Europe bring Denmark a beautiful and mild environment and
the country is lush and green. China’s land area is almost 240
times greater than that of Denmark, so naturally it is richer in
different climates and has a broader variety of natural habitats,
ranging from temperate climates such as the one in Denmark
to tropical regions in the southernmost part to arid and desert
areas in the northern part of the country. The case study areas
are alike in many respects, both having a temperate climate
and lakes/fjords that face problems with eutrophication. There
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are human settlements, industries and farmland in both arcas
that impact on the ecological balance. In Baiyangdian, the hy-
drological balance is also disturbed due to excessive use of
water in this basically semi-arid region.

6.2. What are the Historical and Cultural Backgrounds of
the Society?

Looking at the two countries with a broader historical
and cultural perspective unveils some dramatic differences but
also some striking similarities. Denmark, as a member of the
EU, is among the richest countries in the world (GDP US $
37,400). China is still a developing country and although it
has had fabulous growth rates for many years it has not yet
caught up in GDP, which is now US$ 6000 per capita.

As a small country Denmark has few administrative
le-vels and thus it is simpler to implement legislation and
policies, whereas China has more levels of bureaucracy. Fur-
thermore, China has always been more bureaucratic due to its
cultural background as well as its recent history. While Danish
society is based on market economy and democracy, China is
a socialist country based on a one-party system. In a certain
sense, however, Denmark and China have common features
when it comes to collectivist behavior; working and acting as
a group or in co-operation with others. Even today, this is the
backbone of the two societies; in China this entails collectivist
behavior and loyalty (Bell, 2008) and in Denmark a certain
degree of collectivism is paired with individualism (Bjern,
1998). There is a high degree of trust in and loyalty to the go-
vernment and legislation in both countries. For the Danes, the
reason for this trust is the participative democracy that
evolved from the folk high school movement and the coopera-
tive movement (Bjeorn, 1998), whereas for the Chinese, this
trust stems from the notion of loyalty to those in leadership,
and it dates back to the days of Confucius and Imperial China
(Bell, 2008).

Denmark has experienced a modernization period while
China has been hindered by its troubled socio-political situa-
tion. This has resulted in the Danish society taking up capitali-
sm much earlier (1848) than China (1980), and thus transfor-
ming itself into more of an individualistic nation when it
comes to the economy, although still retaining much of its
collectivist attitude, as can still be seen in the Danish welfare
system today.

6.3 Which Technologies Affect the Way the Common is
Used?

The area around Mariager was industrialized at an early
date, with several industries in Hobro and the other cities along
the fjord. For agriculture, a wave of land reclamation was ini-
tiated after the defeat to Germany in the war of 1864, when
Denmark lost the southern part of Jutland. Under the motto
‘What is lost outside must be regained internally’, heath land
was turned into farmland and marginal soils were afforested.
Later on, the industrialization of farming took place, especial-
ly after World War II when tractors, artificial fertilizers and,
later, pesticides were introduced.
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Since 1970 a range of new technologies has been intro-
duced to combat pollution. First, these dealt with waste-water
treatments for cities and polluting industries, together with
landfill. Later on in the 1980s and 1990s, cleaner technologies
were introduced, especially for industries, but at that time many
companies closed or moved to other places with less strict
environmental regulations. Many companies also became co-
nected to municipal waste-water treatment plants which from
1990 onwards were required to be modern, highly advanced
treatment facilities. Agriculture faced environmental regula-
tions from 1987, and a lot of new technologies have been
introduced to minimize pollution. Aquaculture grew from the
1920s to 1990. Since then, this industry has been regulated by
requirements put on the feed. Many aquaculture farms have
been closed in order to protect the flow of water in the water-
courses, and new ‘full recirculation’ aquaculture farms have
been developed.

Our knowledge of how technology plays a role in Bai-
yangdian is scarcer. We know for sure that the population and
affluence has increased and that new household appliances
have been introduced. We also know that several companies
have established themselves in Baoding and continue to cause
problems as the environmental regulations are still insufficient
and the technologies used are probably somewhat old fashion-
ed and not aimed at pollution prevention. In terms of agricul-
ture, the technologies are also fairly old-fashioned; some are
even so old that they do not cause much pollution. However,
this fact also demands caution as an increase in agricultural
production will pay a price in that losses of N and P will
increase. Finally, Baiyangdian is also affected by hydrological
projects that store water for supplying to the local residents
and for regulating the flow of water in Baiyangdian.

Measures of pollution abatement and prevention are not
as prevalent in the Baiyangdian area as around Mariager fjord.
On our visits to the two places we noticed a marked difference,
for example, piles of waste along parts of Baiyangdian shores,
which indicates that many places around Baiyangdian lack the
technological means to prevent pollution.

6.4. How is the Common Seen at Different Times?

Both water bodies have a special place in the hearts of
people living alongside them and visitors alike. Baiyangdian
is called ‘the pearl of Northern China’ owing to its rich re-
sources of lakes and lotus flowers. Likewise, Mariager fjord is
well known for its beauty and many people have sailing boats
in one of the many local harbors. Also, during the incident
known as the ‘death of the fjord’, it became clear that a lot of
feelings were attached to the place and what happened was
genuinely seen as a catastrophe. Besides this, the two areas
have been regarded as places to make a living, and, more spe-
cifically, as places that could digest and transform sewage and
run-off from the farmland. They have been seen as robust re-
cipients for many years — and maybe they were. But now, as a
result of increasing pollution, this notion of a self-cleaning
capacity is on its way out. Now the two areas are seen as
fragile environments that should be protected and even ‘res-

tored’ back to a condition where the balance between human
use of the environment and its protection for non-production
purposes has struck a new balance. This has happened at
different times for different categories of people and this pro-
cess has definitely come further along in Denmark than in
China. This balance between production and protection is, of
course, not formulated in the same way in the two countries as
this process has moved faster and wider in Mariager fjord
than Baiyangdian. Denmark has also accomplished a large
degree of environmental policy integration (EPI), which is not
the case in China (Bina, 2008; Zhang and Wen, 2008). In this
respect China, as with technology, is ‘lagging behind’ the situ-
ation in Denmark and its way forward will be more bumpy
and will meet more resistance than was the case for Denmark.

6.5. Which Property Rights have Existed through Time and
How did They Develop?

A comparison of the laws and regulations in China and
Denmark definitely shows some marked differences. Both
countries began to introduce some ‘environmental laws’ many
years ago but it was only after the UN conference in Stock-
holm that industrial pollution was targeted. Both countries
have since formulated new laws and regulations that look fine
on paper, but in reality the legislation in China has not been
fully implemented, for which there might be several reasons.
One could be the weak level of enforcement and another could
be the rather complicated administrative structure, where seve-
ral levels of jurisdiction are responsible for the management
of the wetland, a situation that causes many conflicts. For exa-
mple, Baiyangdian is the responsibility of the Haihe River
Water Resources Commission, which is an affiliate of the Mi-
nistry of Water Resources. It is also regulated by the local go-
vernment of Hebei province. The areas of authority of these
two management departments overlap and are also possibly in
conflict. In some cases, people living beside the wetland are
still filling the lake with soil to reclaim it for farmland. This is
supported by the Land Department but is opposed by the
environmental protection departments because it threatens the
wetland ecosystem. Aquaculture is supported by the Fishery
Department, but it is of concern to the environmental protect-
tion departments (Sang, 2006).

Xiao and colleagues (2006a, 2006b) claimed that there is
already a very complete set of legislations that could be used
for protecting the Baiyangdian wetland. But in our view, the
coordination between national and local regulations, as well
as the lack of proper enforcement, definitely constitutes a ba-
rrier against success.

There is also a complicated legislative structure around
the Mariager fjord in Denmark. Prior to 2007, it was the coun-
ties that were the main authorities responsible for the planning
related to nature and the environment. The two counties of
Nordjylland and Arhus succeeded in working together to crea-
te a joint vision and a common action plan. After 2007, a new
and slightly more complicated structure was established whi-
ch consisted of the municipalities as well as seven new State
Environmental Centres. The Water Plans demanded by the EU
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Water Framework Directive shall now be formulated by these
national centers, and then the municipalities in the watershed
of the fjord will be obliged to implement these visions. The
first generation of Water Plans has been drafted and it seems
reasonable to assume that it will be implemented by 2015 or
2021 and that Mariager fjord should then be close to the na-
tural conditions which prevailed before industrialization.

New laws have been and are being formulated in both
countries. In China, the environmental legislation appears to
be unable to stop environmental degradation. Contrary to this,
the situation in Denmark is constantly improving, but this has
demanded clear goals that have been pursued for many years
as well as strict limits being placed on polluting activities.
This has been done through several consecutive ‘Action P-
lans’ issued over 25 years, which demonstrates the clear vi-
sions of the politicians and a continuous will to implement the
necessary rules and regulations.

Pollution in Denmark was very severe in the 1970s but
the government has succeeded in establishing a meticulous
net of regulations that are implemented well and that can be
used to reduce pollution step by step. The visionary goals of
creating freshwater and marine habitats that live up to the i-
deal of achieving a ‘good ecological condition’, as stipulated
by the EU, seem to be realistic targets for the coming decade.

In China, visions have now been formulated that could be
helpful in restoring Baiyangdian. Presently, Baiyangdian has
been divided into three zones in accordance with ‘The Nature
Reserve Ordinance’ from 1994 which clearly stipulates that
access is forbidden to the core zone, only scientific research
and observations are allowed in the buffer zone, and both s-
cientific research and exploitation are allowed in the experi-
mental zone. This will hopefully provide a platform for hand-
ling the problems at Baiyangdian.

8. Conclusions

Comparing the two wetlands — Baiyangdian in China and
Mariager fjord in Denmark — paints a picture of the diffe-
rences between the two countries. In many ways a cultural-
cognitive comparison clearly shows that in both Denmark and
China it can be expected that goals, once they are decided
upon, will be implemented. But, in reality, it seems that this
will be easier to accomplish in Denmark than in China, proba-
bly due to the complicated administrative structure in China
and the clearer goals and better resources in Denmark. Due to
its level of economic development, Denmark started out ear-
lier, building up an effective environmental administration.
Likewise, China started after the Stockholm conference in
1972, but it did not succeed in formulating effective legisla-
tion, as happened in Denmark during the 1980s. During this
period, Denmark strengthened its environmental regulation by
demanding more efficient waste-water treatment plants and
that companies improve their environmental performances th-
rough the use of cleaner technologies. These kinds of visions
first found their way into Chinese regulations in the mid-
1990s and for the Baiyangdian area they presumably have not
had much impact yet. Furthermore, Denmark started regula-
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ting agriculture much earlier,whereas it is debatable how far
China has come down that road.

The complicated administrative structure and China’s con-
tinuous focus on growth makes improvement difficult but
things are changing and we have seen that China has started to
count the environment among its top priorities, realizing that
the balance between economic growth and environmental pro-
tection should be reconsidered, which is definitely a good star-
ting point for catching up.
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