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Flood risk mitigation: Does culture matter?
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Abstract: Flood risk management is a complex field of actions involving actors from different societal groups including decision-makers, public and private sectors, scientific community and administration. All these actors have their own understandings/perception of risk and represent different interests, which are sometimes clashing with each other. Understanding risk discourse/risk perception is essential to develop flood mitigation strategies which take perspectives of all stakeholders into account and thus reconcile conflicts and enhance the implementation of these strategies. Culture as a context in which risk is construed by different actors provides a unique angel of view to understand the challenge of flood mitigation. 

This paper investigates flood risk perception amongst key institutional stakeholders involved in flood risk management in different cultural settings of China and Germany. Using qualitative social research methods, this study aims at: firstly, understanding the discrepancies of risk perceptions between different actors; secondly, comparing the perception and communication characteristics in different cultural contexts; and finally, analyzing the potential of cross cultural transferability of good practices and its implementation with consideration of cultural diversity.
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1. Introduction

“Water can carry a boat or sink it” (Wei Zheng, 580 AD-643 AD).

The famous saying by the Chinese Prime Minister Wei Zheng of the Tang-Dynasty (618 AD-907 AD) uses the characteristics of water as a metaphor to describe the relationship between a ruler and his/her people. People are symbolized by water which can be utilized and beneficial for the ruler; the ruler is symbolised by the boat which relies on the water to carry it. However, water can be a double cross. Once the harmony between water and boat is disturbed, water brings destruction. 

This relationship can be transferred to the relationship between water and human beings. Water is indispensable for human life as it does not only provide natural resource services essential for the development of human civilisation, but also nurtures intellectual inspiration. 
Yet, the power of water is also manifested in destruction. Floods often have great negative impacts on human well-being. They cause loss of human life, economic damage, damages to ecosystems, aggravate human health problems and damage historical and cultural sites. In the last decade of the 20th century floods killed 100,000 worldwide and affected over 1.4 billion people (Jonkman, 2005: 151-152). According to Munich Re about one third of all reported damages and one third of all economic losses is flood-related. Over the last decades there have been more casualties due to flooding than caused by all other natural catastrophes together (Kron, 2003: 80). 
Humankind cannot eliminate the natural process of flooding and does neither want to forsake the use of water resources in flood prone areas, nor flood plain as habitat. This means a life with risks and benefits that ideally should be equally balanced. How do different societies cope with flood risk? What are the challenges in flood mitigation? Which role does culture play? Can different cultures learn from each other? This paper illustrates different flood risk mitigation strategies due to different ways of risk perception by conducting a comparative case study in Wuhan, China and Cologne, Germany and analyzes why these differences exist from a cultural perspective. 

The following chapter will convey the notion of risk as a social construct which impacts flood mitigation. In chapter 3 the field sites chosen for case studies and research design will be elaborated. Research results will be illustrated in chapter 4 followed by discussion of research results and conclusion.

2. What is risk?
2.1 Risk: a manifold concept

“Whoever controls the definition of risk controls the rational solution to the problem at hand.” Different options to reduce risks will be considered to be the best or most cost-effective according to different definitions of risks, hence, different actions are desired to be taken (Slovic, 2000: 411).

Thywissen includes 22 various definitions of risk in her comparative glossary to show the diversity of risk definitions (Thywissen, 2006: 23-28). These definitions provide different risk notions of different scientific disciplines as well as institutions. For instance, risk can be seen as possibility of loss:
Swiss Re: “Used in an abstract sense to indicate a condition of the real world in which there is a possibility of loss; also used by insurance practitioners to indicate the property insured or the peril insured against” (Thywissen, 2006: 26).

However, risk has also other facets as the definition of the UNDRO shows:

UNDRO: “The objective (mathematical) or subjective (inductive) probability that the hazard will become an event. Factors (risk factors) can be identified that modify this probability. Such risk factors are constituted by personal behaviours, life-styles, cultures, environmental factors, and inherited characteristics that are known to be associated with health-related questions. Risk is the probability of loss to the elements at risk as the result of the occurrence, physical and societal consequences of a natural or technological hazard, and the mitigation and preparedness measures in place in the community. Risk is the expected number of lives lost, persons injured, damage to property and disruption of economic activity due to a particular natural phenomenon, and consequently the product of specific risk and elements at risk” (Thywissen, 2006: 25).

Apart from the probability of loss which is often applied in insurance this risk definition brings to the fore also the subjective as well as the cultural and social components of risk. Each of the definition has some truth in it, yet, it does not include all perspectives. Social scientists argue, risk does not exist “out there”, independent of human minds and cultures waiting to be measured (Zwick, 2006). They are social processes. Thus, the discussion shifted its focus on probabilities to the risk perceiver including both experts and lay persons. Consequently, social institutions and the social and cultural context in which risk is assessed and managed become the focus of attention. Risk is viewed as a social construct: “It is clear that truth does not exist independently of people, whether taken to be individuals, significant social groups in the general public, professional or political/industrial groups. It is people, and not independent facts, who constrain the way concepts are framed, questions posed, and research goals set. And it is people who design event and fault trees, close options, choose attribute sets, fund data collection, interpret and publish findings. Once the criterion of an absolute truth is abandoned, then surely no one can avoid the inference that people see the world differently and that these difference emerge from different experiences of differently constructed social worlds” (Bradbury, 1989: 389). Thus, it is essential to know how different people perceive risk in different ways in order to understand how risk mitigation strategies are shaped.
2.2 Actors in fields of action

As shown in the last chapter, different understandings of concept of risk lead to different policy implications and consequently different risk mitigation strategies. In the case of flood risk there are different fields of actions in which risk concept impacts on what and how actions are taken and how problems are solved in taking these actions. In the following chapter the fields of action will be identified and problems in those fields elaborated. 

Literature on risk management usually describes the management as a cycle encompassing various phases of actions such as mitigation, preparedness, response and recovery. The actions taken in different phases are overlapping and interwoven  (Federal Emergency Management Agency, 2008, Swedish Rescue Service Agency, 2008, Geenen, 2008, Pfeil, 2000). Pohl (Pohl, 2003: 202-203) views preparedness, adjustment and adaptation as the focus and the time dimension of risk management. In the case of flood risk management actions at various levels can be taken in these phases: 

In the phase of preparedness individual preventive measures such as flood retrofitting can be practiced as short term measure; in an inter-mediate term both technical flood protection measures such as construction of dams and dikes as well as creation of retention areas and legislative components such as spatial plan regulation, construction codes, regulation of environmental and social protection can be initiated; the third phase which is considered to be the most important and challenging one involves changes taking place only in a very long term. This includes maintaining local collective memory and the change of perception of man and nature relationship (Pohl, 2003: 202-203).

Due to a great number of actors and organisations involved in different fields of action, different interests are represented due to different technical or political backgrounds of actors. Decisions are made according to their understanding of risk from their specific perspectives. Hence, risk judgement is biased through factors such as data availability and represented interests (Pohl, 2003: 205). The following case study will reveal how different actors understand flood risk in China and Germany and what strategies they apply. 

3. Method

3.1 Field sites

The study was conducted in the city of Wuhan in China and the city of Cologne in Germany. Wuhan, Hubei province, lies upon the Yangtze River and its tributary the Han River in the People’s Republic of China. Wuhan is located in the middle reach of the Yangtze River. Sub-tropical monsoon dominates the climate. Yearly rain fall is 1205 mm. As the provincial capital, Wuhan is the political, economic and cultural centre of Hubei Province as well as the intersection of water, air and land transportations (Wuhanshi Tongjiju, 2006). Wuhan is one of the most important economic zones in the Yangtze River Basin. The GDP of the city of Wuhan is 259 billion Yuan in 2006 and per capita GDP is about 3790 USD (Wuhanshi Tongjiju, 2006). 
Altogether Wuhan was flooded more than 50 times in the last 800 years. The highest water level was recorded in 1931 at 28.28 metres. In 1954, the highest water level reached 29.73 metres (Xu et al., 2003). Between 1865 and 2003 the water level has exceeded 27.30 metres 13 times according to the measurement in Wuhanguan
 water station. Flood events of such magnitude occurred eight times between 1980 and 2003. The magnitudes of the flood events in 1996, 1998 and 1999 are comparable to the most severe flood event in 1954.

The city of Cologne is situated in Germany upon the river Rhine. The average of yearly rainfall in the catchments is 900 mm and thus, the Rhine catchments area is one of the regions with the highest precipitation in Europe (IKSR, 2005). The city of Cologne is located in the Middle Rhine. The zero point for the measurement of the water level in Cologne is 34.98 metres above the sea level. The climate in Cologne is mild and humid. Yearly rainfall is 803 mm measured at the weather station Wahn in Cologne between 1961 and 1990 (Deutscher Wetterdienst, 1996-2007). The GDP in 2004 was 39,717 billion Euros in Cologne and per capita GDP is about (The Chamber of Commerce and Industry in Cologne, 2007, Stadt Köln, 2006a)

Cologne is the most affected city by floods in Europe. Among the eleven flood events during which the water level was above 9.50 metres in the last 100 years, five of them occurred in the last 12 years. One can observe that in the period from 1950 seven flood events with the water levels rising above nine metres occurred in the last 15 years, whereas only three such flood events occurred in the 30 years before 1950. This shows that the frequency of flood events has been increasing over the last decades (Stadt Köln, 1996).
3.2 Research design

The qualitative research methods applied in this research include semi-structural interviewing, informal interviewing, field observation and documentary analysis. Semi-structural expert interviewing is frequently practiced due to its flexible form which allows the interviewer to conduct the interview in a relatively informal atmosphere and therefore leaves room for new leads. The written guidelines which determine the interview structure still provide a comparable framework (Bernard 2006: 212; Kelle 1999: 63). The case study was conducted between 2005 and 2007.
The research subjects cover government officials of different agencies such as the flood protection and related agencies, environmental agency, representatives of NGOs such as conservationists’ union as well as the military. Interviewees at different management levels for flood protection were invited to attend the discussion with the researcher. 
4. Research results

Flood mitigation strategies can be observed within four phases of risk management cycle. This chapter will show which flood mitigation strategy is carried out in different management phases and what the differences are between Wuhan and Cologne. 

In the first phase short term individual preparedness shall reduce losses due to flooding. In Wuhan flood mitigation is seen to be state responsibility, consequently, individuals are not expected to take actions in Wuhan (Interview, 2005/2006). None of the interviewees mentioned flood retrofitting measures at individual level, whereas in Cologne, individual preparedness is highlighted. The Flood Protection Centre (HSZ) in Cologne provides consultancy to potentially affected citizens and firms and help them to carry out flood retrofitting measure such as elevation of electrical equipments. HSZ advocates: “Every individual can do something to mitigate flood risk. Lay people can also contribute to risk reduction. There is a broad range of action which can be taken at individual level” (Interview, 2006).

Yet, in the phase of emergency response, the top-down chain of command in Wuhan reveals great strength in flood fighting during previous flood events. Stringent hierarchical structure of crisis management and the empowerment of flood management agency in emergency phase allow efficient mobilization of financial and human resources including individual participation in dike protection. During the most urgent time, dikes are monitored by civil man power every 10 meters (Interview 2005). Once material for flood fighting is needed, all resource can be mobilized. For instance, a ship passing by was stopped and sunk for soldiers to build up sand sacks on it and prevent dike breach during the 1998 Great Flood in Wuhan (Interview 2005). In addition, the commitment of military ensures “unbreakable” man power in flood fighting: “Where there is a dangerous situation, there are the fearless soldiers” (Interview, 2006). 

Compared to Wuhan, the actors in Cologne believe that emergency management in Cologne still has some room for improvement. Question of authority for instance led to the fact that different agencies fought over competences or none of the involved agencies took lead during the flood events in 1993. This is perceived to be a communication and coordination problem which impaired the efficiency of emergency management. As a consequence, different working groups extensively involving different actors were set up after 1993 to better communication between administrative agencies and other actor groups. Interviewees believe that the coordination has been largely improved and the improvement could be observed during the flood event in 1995. These working groups have been active since then (Interview, 2005/2006).

In adjustment phase, preventive measures are developed and implemented. The “window of opportunity” is used to institutionalize flood prevention measures.  After the flood events in the last two decades, one can observe a policy change both in China and Germany. 

After the Great Flood 1998 in China, a new concept is introduced in 1999. This policy shifts “from emphasis on structural engineering solutions in shuili (water management) enterprise to a broader resource-defined concept of ‘resource’ water management (ziyuanshuili) in support of water sustainability” (Boxer, 2001: 1). Taking into consideration China’s water engineering history of two millennia and a well-established Marxist theoretical and ideological framework that is grounded in instrumental rationalism, the challenge of understanding and realising the new concept still remains a Herculean task. This is reflected in the risk perception of the interviewees in Wuhan. In Wuhan the flood risk perception of different actors reveals a unified pattern. Flood is seen to be natural events. The water authority in Wuhan believes that engineered measures such as dike construction, gated retention areas and dams are essential to guarantee the functionality of the city in case of a flood event. Non-structural measure such as “giving river space to flow” is considered to be unrealistic due to China’s large population and lack of land (Interview, 2006/2007). “Engineered measures are and will still remain the major mitigation tool in the future (Interview, 2006)”. Spatial planning is understood as a technical tool as how to allocate flood water to retention areas.

In contrast, the Spatial Regulative Report of the Federal Government of Germany clearly conveys the message that the structural river training programmes as well as other technical flood protection measures have increased the flood risk. Especially the negative effect of engineered measures and anthropogenic impact on economic losses is highlighted (BBR, 2000: 163). This marks a turning point in flood management policy in Germany. This guideline has been institutionalized as a legal regulation for spatial planning (Bezirksregierung Köln, 2006). The perception of interviewed actors in Cologne shows that this policy change has penetrated local flood risk management: “There is no other way of avoiding flood than giving river enough space to flow (Interview, 2007)”. Even the interviewee of technical flood management agency views that “purely engineered measures are not sufficient to mitigate flood risk. We have to combine these technical measures with other non-structural measures such as the creation of natural retention areas” (Interview, 2005). Spatial planning is seen as a strong tool in implementing precautious measures. Yet, the implementation of the spatial planning guidelines which intend to give river sufficient room to flow are challenged by clashing interests of various stakeholders. For instance, environmental agencies and NGOs advocate a nature-oriented management of wetland, whereas the farmers unions fear further loss of agricultural land and hence loss of their way of life. Big corporations do not want to lose expansion potential and see flood preventive spatial planning as a constraint for their economic activities. Politicians often support expansive economy to gain voters and ensure their power. All these diverse interests require different flood mitigation strategies. To reconcile conflicting interests consensus finding process involving a large number of stakeholders often takes a long time. This, in turn, impairs the flood mitigation efficiency. “Democracy touched its limit (Interview, 2006).

Change of risk culture in the adaptation phase is also a slow process. Worldviews of man and nature relationship is shaped through the entire history of human-nature interaction and embedded in each society’s culture. In Wuhan, most of the interviewees still believe that man can and has to fight with flood to ensure the economic and societal development whereas this belief in Cologne is far less strong. Many interviewees expressed their humbleness in front of nature and advocate a more passive flood mitigation strategy, yet, representatives of private sectors and politicians often support more offensive engineered flood mitigation strategy to guarantee economic development.
On the whole, the research results have shown differences as well as commonalities in flood mitigation strategies in Wuhan and Cologne. Flood risk perception reveals a relatively unified pattern in Wuhan. Flood is viewed as a natural event which can be mitigated with technical measures. Flood mitigation mainly focuses on emergency management and seems to pay little attention to precaution during flood free periods. Spatial planning is understood as another technical tool to allocate flood water, thus, it is not applied as a long term mitigation tool. In Cologne, precaution is highlighted by the water authority. Integrated mitigation approach such as a combination of technical flood protection as well as risk awareness, individual flood retrofitting is implemented. Spatial planning regulates unsustainable land use and thus serves risk reduction; however, conflicting interests are great challenges to implement spatial plan guidelines. Public participation ensures an extensive risk dialogue taking into account different interests. However, it is time consuming and therefore sometimes slow down flood protection implementation. Inter-agency risk communication is viewed as indispensable for better cooperation and coordination which are part and parcel of flood risk management in Cologne whereas risk communication takes place in a top-down manner in Wuhan. Especially the general public has not been sufficiently involved in risk discourse in Wuhan.
5. Discussion

Why did the differences in mitigation strategies between Wuhan and Cologne emerge? Cultural Theory provides a unique angle to analyse these differences. Cultural Theory defines culture as way of life which is a viable combination of social relations and cultural bias (Thompson et al., 1990: 1-2). “Cultural bias refers to shared values and beliefs. Social relations are defined as patterns of interpersonal relations”. Cultural Theory claims that there are five ways of life which meet the requirement of viability. These five ways of life exist parallel to each other within societies and are rivals, yet indispensable for each others survival. However, this does not mean that all ways of life are equally represented within a single country and at a given point of time (Thompson et al., 1990: 4). 
Following the classification of the typology the five ways of life, also called five cultural types, are hierarchy, egalitarianism, fatalism, individualism, and autonomy (Thompson et al., 1990: 3). Since autonomy way of life withdraws from societal life, it can be ignored for the discussion. Cultural Theory contends that each of the ways of life has its own risk portfolio due to its world view. 

Nature Perverse/Tolerant is the myth of nature of the hierarchical way of life. Nature is most of the time forgiving, but in some cases the balance between human beings and nature can be destabilised. Their coping strategy is for the institutions to regulate against unexpected occurrences. The myth of Nature Benign belongs to the free individualistic way of life. It “encourages and justifies trial and error”.  A “hidden hand” will always lead us towards the best results (Thompson et al., 1990: 26-27). Hence, this way of life fears state control, limitation to freedom and war which may interrupt their free market activity. The egalitarian way of life has the myth of Nature ephemeral. We have to be very careful to ensure the stability of the equilibrium between anthropogenic activities and nature. It is more concerned about the world decline and environmental problems. They strongly support human equality, democracy and participation of citizens. The fatalists believe in the myth of Nature Capricious. It means that physical nature is unpredictable and life is and remains a lottery. We can only depend on our luck but not knowledge (Thompson et al., 1990). 
According to the collected data the hierarchical way of life, as described in cultural theory dominates flood risk management in Wuhan, China. Even the interviewees of environmental agencies and NGOs in China did not show egalitarian characteristics as shown in previous studies (Rippl, 2002). Compared to the Chinese interviewees, the German actors showed a diverse mixture of cultural typological tendencies. Egalitarian, hierarchical as well as individualist ways of life share their presence among the interviewees. Since the strategy of hierarchical way of life is control, it explains why flood mitigation in Wuhan is mainly technical. In contrast, due to the mixture of ways of life existing amongst German actors, there is more check and balance in their mitigation strategies. It is worth noting that fatalist way of life is neither identified in Wuhan nor in Cologne. The reason may be due to the research subjects who are mainly experts and flood managers. 

Cultural theorists advocate pluralism of cultures and contend that blind spots can only be avoided by taking into account all viewpoints of different cultural biases: “A nation in which ways of life are nicely balanced (or, at least, ‚never entirely excluded’) is less prone to being surprised and will have a wider repertoire to draw from in responding to novel situations” (Thompson et al., 1990: 96, Schwarz and Thompson, 1990: 151). Checks and balances, space for lateral thinking, pluralism in innovation, caution and regulation are prerequisites for the management of flood risks (Dixit, 2003: 177).
6. Conclusion

Doubtlessly, the integrated flood mitigation approach is widely accepted and advocated by international communities. Yet, the implementation of such an approach depends on fundamental values and beliefs of a society as well as the social relations each society prefers. Especially viewing risk as a social process requires extensive public participation which is one of the most important categories for good governance according to the democratic principles. It enhances policy efficiency and legitimacy, when citizens and other institutions have a chance to influence how rules are formulated and implemented (Van Ginkel et al., 2001: 18). However, countries such as China have completely different value systems and world views. It appears that a political and cultural change is needed to adopt the Western democracy-based management approach. Yet, any such change can only take place ideally from within. If the purpose of culture research is to find out features of certain existing cultures and adapt or formulate one’s own policy accordingly to work with but not against this culture, it is beneficial to improve hazard management. However, the intention to change or form a new risk culture through a culture study is doomed to fail, for any cultural change takes place in a very long-term. And organizational culture particularly is very resistant to change (Johnson, 1991).

In addition, the desirability of western modernity in countries like China is questionable. Although western modernity is in the process of successfully projecting its self-image upon the rest of the world, it manifests limits in radically different societies (Deuchars, 2004: 203). It removes from the story the richness of cultural diversity and space and place specificity (Deuchars, 2004: 205). Deuchars contends: “All known societies do order their world to confront the dangers perceived there, however, and so to privilege one form of risk management as being universally superior is a form of conceit” (Deuchars, 2004: 203). 

Yet, the existence of commonalities across national and cultural borders can serve as the key to transferability of different practice and thinking. The Chinese Yin-Yang principle as an essential part of the Chinese traditional cultural heritage is based on a pluralistic approach. It encompasses both active and passive approaches which seem to have found echo in the western rethinking process about flood management. Balance and stability, according to this principal, can only be reached by combining both passive (non-structural) and active (engineered) measures. 
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� One of the measure stations in Wuhan
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