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Introduction
The Netherlands (NL) is a country at risk.  As the name itself explains (nether= below the earth’s surface,) large areas of land are below sea level.  Given this geographic reality, the nation and even the culture of the NL are focused on water.  Dutch history has been characterized by flooding; recovery from flooding; and land reclamation.  The ‘fight’ against water has therefore not just shaped the Dutch landscape, but has also influenced Dutch culture and society as whole.
  Particularly since 1000 AD, when the Dutch began developing dykes to increase flood prevention, water safety has been a fundamental political and social issue that is inextricably linked to the NL’ past, present, and future.  As a result, unlike many other countries around the world, issues such as land reclamation, dykes, sea walls, flood gates, and water safety are more than emergency management discourse they are a part of public vernacular as well.  While NL flood mitigation solutions are recognized around the world there is much more to understand and many lessons to be learned from the Dutch experience.
As suggested above, the NL has been rather effective at mitigating significant risks related to flooding.  Recently, however a variety of trends are threatening the existing systems. Industrialization, heavy urbanization, and a fast-growing population are changing the face of NL' vulnerability.  When coupled with the changes linked to global warming and the recent disaster experience of other “well protected” countries such as the USA, the Dutch have once again been reminded of their continued struggle with water and the potentially devastating effects of flooding.  Subsequently, it is increasingly accepted that if the substantial mitigation efforts in the NL fail the country would be faced with a mega disaster.  A reality that has made led many to believe that mitigation measures need to be supplemented with effective policies, procedure, capabilities, and capacities aimed at flood response and consequence reduction. This realization has moved stakeholders in the NL to reassess mitigation only policies and focus on more comprehensive approaches. This chapter is aimed at reviewing the past and highlighting important developments of the past few years, namely those related to the emergency management system.  As do other chapters in this volume, we will address a number of key concerns including: 1) Hazards and Vulnerabilities, 2) Major historical events, 3) Policies and Laws, 4) The structure and capabilities for emergency response, and 5) Strengths and Weaknesses.  

Hazards, Mitigation, and Vulnerability

The NL does not face the range of natural hazards other countries do.  The likelihood of hazards that are significant for other countries, such as hurricanes, earthquakes or droughts, is minimal in the NL.  That being said, the flood risk is significantly greater in the NL than in any other country in the world. In fact, it is estimated that without the current system of engineered flood protection measures half of the country would be flooded (Gerritsen, 2005).  Flooding is THE major hazard for the NL and all other concerns are secondary. 

Exposure to Flooding

In order to understand vulnerability in the NL it is important to reflect on the geography of the country.  The Dutch landscape is greatly shaped by a history of natural sedimentation, erosion, and active coastal and inland land reclamation.  More than half of the NL lies below mean sea level and the south-west is a marshy delta where the Rhine, Meuse and Scheldt rivers discharge into the North Sea.  While the Dutch geography provides fertile soil and easy access to the seas and waterways it also exposes the NL to the dangers of river flooding and of the ebb and flow of the sea (Orr, Stodghill & Gandu, 2007).  But the natural terrain is only half the story in the NL. 

As in other parts of the world, living in deltas has always required human intervention and this area was no exception for the NL.  For decades, infrastructure has been developed to adapt the delta and create favorable living conditions.  While disaster scholars have often noted that vulnerability is the result of human systems and development patterns, as a result of the scale of engineered interventions the Dutch live in a world where natural and human features of the environment are intertwined in an inseparable way.  Possibly more than any place on earth, life in the NL is defined not only by the natural reality but also by the built environment.  Here we provide a brief history of that interaction in order to document the NL relationships with flood vulnerability. 
Life in the Dutch delta dates back to Roman times when Aardenburg, Domburg and Vlissingen were flourishing settlements.  Prosperity was mainly possible because the sea level in those times was 1.5 meters lower than today's and due to a primitive dike system.  This civilization did not last however due in large part to flooding due to transgressions or periods of fast increasing sea-levels.  As a result, from between approximately 300 AC and 700 AC, the south west of the NL was largely uninhabitable.  It was not until around the year 800 peoples returned and efforts towards land reclamation and flood control enabled this area to be settled and developed permanently. 

Over time, primitive efforts towards land reclamation through damming and draining became more structured and larger in scale.  This lead to the creation of 'polders' or areas below mean sea level that are prevented from flooding by a dyke constructed around the perimeter, but also need to be drained of upcoming groundwater (Gerritsen, 2005).  As more and more polders were created it became increasing important to organize and maintain them.  Counts were appoint to handle the matters and these 'dike-counts', supported by district councilors (heemraden) or sworn ones (gezworenen), were charged with ensuring dyke maintenance and drainage.  A unique characteristic of the type of dike governance was the role of the 'normal' people.  The populace would form the administrative body of these first organizations and would ensure the necessary financial support to adequately carry out their responsibilities.  The responsibility of the polders was therefore shared by local inhabitants who shared the benefits of the land and unlike other matters, nobility and clergy had minor involvement.  These early organizations were the basis of the “water boards” we know today (Haan & Haagsma, 1984).  These organizations were important because they facilitated population growth in the south west region of the NL through increasingly elaborate dike and drainage systems.  Even so, these were comparatively primitive systems.  It was not until the French era or the late eighteenth century that water management was centralized and was handled by a structured government authority, namely the Rijkswaterstaat (today part of the Ministry of Public Works, Transportation and Water Management).  Larger and deeper polders became possible.  The industrial revolution as well as increasing trial and error fueled technological innovation that enabled the accommodation of increasing transportation and agricultural demands (Orr, Stodghill & Gandu, 2007).  

By the 17th and the 18th centuries, thanks to technological developments and favorable economic conditions huge areas of land were reclaimed and the process of land reclamation continued in the 19th and 20th century on an even larger scale.  Large water bodies had been transformed into productive agricultural land, partly by reclaiming broad meres and lakes and partly by reclaiming silted up land outside the sea dikes.  Improvements in drainage techniques enhanced the quality of the reclaimed ‘polder.’  The largest lake reclamation scheme of the 19th century was that of the Haarlemmermeer (nowadays host to Schiphol international airport) in 1852, well over 18,000 hectares were created.  Land reclamation in the 20th century was concentrated in the Lake IJssel area (with four polders with sizes of 20,000, 43,000, 48,000 and 54,000 hectares).  This lake was formed in the 1930’s after the construction of the Closure dam (Afsluitdijk). 

As a result of the activities above, the NL is in a unique reality.  The Dutch terrain is mostly coastal lowland and reclaimed polders.  The numbers speak for themselves.  

· In total, 55% of the Dutch territory is below sea-level; 

· 60% of the Dutch population lives below sea level; and
· 65% of the Dutch national gross product is produced below sea-level.

Historic Flood Protection (Ministerie van Verkeer en Waterstaat, 2005)
It is important to note that despite the unprecedented risk, the Dutch water management system takes the matter of flood protection seriously.  Flood protection is the responsibility of the central government and the water boards.  The central government, the Ministry of Transport, Public Works and Water Management, is entrusted with the maintenance of the Dutch coastline in addition to the management of dams that close off the arms of the sea in the west of the country.  The other infrastructural works, such as dikes, and storage embankments are managed by water boards.  For the protection of the NL, the NL is divided up into 53 dike rings.  Dike rings are "areas protected against floods by a series of water defenses (dikes, dunes, hydraulic structures) and high ground" (Jonkman, Kok, and Vrijling, 2008).  The protection of a dike ring is determined by law and the norms are determined by the risk, thus chance multiplied by effect.
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The most emblematic example of Dutch flood protection emerged after a 1953, storm tide hit the NL (described in more detail below).  This event caused catastrophic flooding in the South Western Delta area.  Almost 1836 people fell victim during these floods.  In contrast, in the UK and Belgium, the casualties were 307 and 22 respectively (Gerritsen, 2005).  Additionally, the economic damage was enormous and was enhanced by the fact that the Netherlands was in a period of reconstruction right after World War II.  The public reaction was straight forward and strong as the people said: ‘This can never happen again’.  The governmental response was the Delta committee that published the Delta Plan in 1960. (See diagram 1 below)

Diagram #1-Deltaplan
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(www.deltawerken.com)

The Delta works plan called for a series of engineering works, including the closure of all sea inlets, except for the Rotterdam Waterway (entrance to the Port of Rotterdam) and the Western Scheldt (entrance to Belgium’s Port of Antwerp).  The Delta Works aimed at shortening the length of the coastline and subsequently the length of the potentially exposed area (Kabat, Fresco, Stive, Veerman, Alphen, Parmet, Hazeleger, and Katsman, 2009), (Orr, Stodghill & Gandu, 2007).

Furthermore, the Delta Committee introduced a new approach to determine levels of protections against flooding.  Previously, the required height was determined by the highest observed water level plus 1 meter.  The Delta Committee recommended however to base the required levels on a cost-benefit analysis and formulate the level in terms of return period for the design water level.  This method was adopted and different return periods were established for different areas in the Netherlands.  For the main cities of Amsterdam, Rotterdam and The Hague, a protection level of one flood in 10,000 years was adopted (Mayer, Most, & Bots, 2003),  (Jonkman, Kok, and Vrijling, 2008).

It is important to underline that those standards formulated in the 1960s are still used today even though they are based on the statistical likelihood of large storm surges as assessed then and the number of people and the value of the property that needs protection from flooding has also grown steadily. 
The Water-board System

Historically, the ideas of ‘dry feet,’ sufficient water, and quality water resources have been considered vital to the NL.  As a result, water related decisions and tasks are excluded from the general political context in order to keep them from become subject to the general political weighing of interests.  Instead, The Water Board, a regional water authority, exists.  

Water boards are an administrative and functional result of the realization that water requires a collective approach.  It is often said that the Dutch Water Boards were one of the first true forms of public decision making based on consensus, i.e. one of the first Dutch democratic institutions.  To this day the water boards hold an independent position throughout the Dutch democratic structure.  The water boards system is internationally known as it has proven to be well designed to accomplish its tasks and it’s financially self-supporting.  It has furthermore proven to be a sustainable system for over 800 years.  While the Dutch often take water management for granted and might not realize the great effort that is required to keep the NL dry, to produce high quality water, and to harmonize water management with social functions in a densely populated country, without the Dutch water management system the safety of nearly 11 million people would be put in danger.

There are currently 27 Water Boards.  Over time the number of Water Boards has greatly decreased as cooperation seemed more effective.  For centuries, each polder had their Water Board.  Water Boards are governed by a governing board, an executive committee and a chairperson (also known as count of dikes).  The governing board is elected and consists of representatives of stakeholders.  Unlike provinces and municipalities, Water Boards are to a large extent financially independent as they have their own tax area.  The central government merely contributes substantially to their flood protection tasks.  In 2006 the total Dutch government expenditure on water related tasks was up to 5.1 billion Euros.  Two billion of this expenditure was spent by the water boards (Unie van Waterschappen , 2008).
The Ministry of Transport, Public Works, and Water Management

In addition to the Water Boards, the NL has the Ministry of Transport, Public Works and Water Management.  This ministry is responsible for protecting the coastline and maintaining the infrastructure in the NL.  They ensure a safe, versatile and reliable accessibility both over land and water and through the air.  Furthermore, they are in charge of protecting the NL from floods and ensuring the existence and sufficient supply of clean water.
  Their executive branch the Directorate-General for Public Works and Water Management implements the policies developed by the ministry.  While over the years many ministries have been evolving into bureaucratic structures preoccupied with the management of their sectors, the Directorate-General for Public Works and Water Management continues to embody a vast amount of expertise throughout their sector.  Subsequently, aside from a management function they continue to be a governmental body encompassing a large body of knowledge, particularly when it comes to water management. 

Flood Vulnerability: From Water Crises to Potential Water Catastrophe

While the NL has never enjoyed the levels of protection against flooding that are in place today, human interventions have altered the nature of the threat and, counter-intuitively, may have actually increased risks.  In the past, flooding was a natural phenomenon that would arise regularly, but would generally have limited consequences.  Flooding was an integrated part of living in the Dutch delta and coping mechanisms had been established.  Since 1953, however, the acceptance of flooding throughout the country has diminished as human interventions have reduced the negative effects of frequent flooding events.  This development has led to a modification of the way flooding is perceived.  Flooding is no longer perceived as a natural disaster, but rather an external safety risk that can be mitigated: a flood is no longer an event that can happen, but an event that may never happen, and mitigation of the risk and disaster management is entrusted to the governmental authorities.  Since the governmental response to this development has been effective.  Flooding is no longer a frequently occurring natural disaster and the general perception throughout the NL is that the risk is effectively mitigated by the government and there is no reason to be preoccupied with the possibility of flooding (COT, 2004).  There appears to be a societal consensus that the NL is safe from flooding.  This perspective is consistent with the governmental stance and endeavors that stimulate increasing human activity throughout the most vulnerable areas.  In short, people have now moved into dangerous areas not knowing that they are so and believing that the risks are “under control.”

While it is true that mitigation has decreased the probability of flooding, we contend that the sense of safety created by human interventions in the Delta has not merely produced an altered perception of flooding, but has indirectly changed the risk (probability x effect) that flooding carriers.  This occurred because people have been allowed and even encouraged to move into risky areas.  
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Despite the actual risk, perceptions of the possibility for negative consequences from flooding have also been affected by the current mitigation systems.  When floods occurred regularly externally stimulated risk awareness was not needed.  Risk awareness would regularly get a boost by joint experiences and subsequent collective memory and would result in policy changes since these served to focus attention on the problems (Birkland, 1997).   The lack of joint experiences, however, has limited the collective memory regarding flooding and risk awareness has generally been replaced by a sense of water security.  This is dangerous because risk awareness is essential in the NL.  It is only through such awareness that it is possible to prevent failures of foresight and preclude water crises from becoming creeping disasters
.  It enables societies to recognize signs of possible disasters and to invest in necessary preparative measures.  The current effective preventive system inhibits risk awareness making it necessary to establish externally stimulated risk awareness. 

The changes that have taken place since the 1960s have done much to change risk in the NL by reducing the frequency of events.  That being said, the societal, economic and geographical changes necessary to attend to the increased consequences of a low probability high consequence events have not followed suit (Jonkman, Kok, Vrijling, 2008).  While the possibility of water crises has decreased, climate change, sea-level rise, increased river flows of the rivers Rhine and Meuse, drying out of dikes), the increase of high and low water levels, and soil subsidence of low lying polders in conjunction with a population placed in harms way, have made the possibility of flooding as a mega crisis the effects of which would be immense not just for the NL, but for Europe as a whole (Muller, Rosenthal, Helsloot, & Dijkman, 2009).
Recent developments in water safety
Over the past decade the NL has once again been influenced by increased attention to the vulnerability of engineered water management solutions.  In particular, the levee breaches in New Orleans in 2005 and to a lesser extent the tsunami in 2004 and the Central Europe and UK River flooding have served as reminders of the enormous and disruptive effects floods can have.  While the policy on flood risk management has historically focused on decreasing the possibility of flooding, i.e. prevention, over the past 5 – 10 years the debate has begun to include increasing attention for consequence reduction.  The new policy approach is based on the following three pillars (Wit, van der Most, Gutteling and Bockarjova, 2008): 
· Engineered Mitigation: revision of the preventive policy, including updating required protection levels;

· Land use Mitigation: consequence reduction through spatial planning and robustness of infrastructure;

· Emergency management Preparedness: strengthen emergency management system with respect to flooding, increase flood awareness throughout society and enable individual resilience in case of flooding. 

Another policy development worth mentioning is the policy 'room for the rivers' that resulted from the 1990s flood events.  Particularly as a result of the 1995 floods flood risk management was high on the political agenda and river flow statistics were significantly adapted.  The use of the newly attained statistics resulted in recommendations determining the need for increased reinforcement of the dikes.  At this point in time, the reinforcement program based on the previously attained statistics was almost done.  Against this background, water managers were reluctant to follow the recommendations and further raise the dikes.  This led to serious doubts regarding dike reinforcement as the most preferred option.  In fact, dike reinforcement became the least preferred option.  Alternative policies based on premises such as providing more space for rivers and relying more on strengthening the resilience of rivers and nature were preferred (Mayer, 

 HYPERLINK "http://metis.tudelft.nl/index.cfm?bodyid=onderzoeker_details&id=1016030" Most, & Bots, 2003). 
Major Disaster Events 

The 1953 flood disaster: “Mitigation is the answer”

The 1953 flood disaster was a low probability, high consequence event for its time.  From Saturday January 31, 1953 to Sunday February 1, 1953 a storm tide raged across the European Shelf with a track much closer to The NL than any preceding storm track on record.  The storm surge peak coincided with spring-tide high water and resulted in 150 dyke breaches in the sea defense, followed by breaches in the inner dyke system.  The storms were strong and sustained which lead to extremely higher surge.  Since the surge peak coincided with the time of spring tide high water, the total water level reached heights that in many locations exceeded those recorded ever before.

In response to this event, people fled to their roofs and rescue operations began as quickly as possible. People found themselves in a race against the clock and "increasingly more people succumbed to the cold, or disappeared with their collapsing houses into the depth” (Haan & Haagsma, 1984).  The consequences of this event are estimated as follows: 1,836 casualties, 72,000 evacuated, 47,000 animals and 140,000 poultry perished, over 3,000 houses and farms destroyed and more than 43,000 houses and farms damaged.  Dikes had around 100 flow gaps, more than 800 km of dikes damaged and 200 000 hectares of land were under water (Haan & Haagsma, 1984).  The damage totaled to approximately 14% of the gross national product and the impact was strengthened by the fact that the disaster occurred in the aftermath of the war when the NL was still being reconstructed (Gerritsen, 2005). 
The reaction of the Dutch people to this event was straight forward: ‘This may never happen again’.  As a result, the government immediately established the Delta Committee as described above.  Aside from the technological response to the Dutch reaction, the 1953 flood disaster also changed the way the Dutch perceive flood risk.  Historically, the Dutch lived throughout low lying areas that were either below the high-water mark or even below sea-level and floods were commonly occurring phenomena that were generally accepted as an "act of nature, which can never be fully tamed, or it was seen as simply the consequence of some neglected and quickly repaired, local dyke stretch.  Alternatively, for some, it was accepted as the will of God” (Gerritsen, 2005).  The Dutch people realized that absolute safety did not exist (Gerritsen, 2005).  This perception changed after the great flood disaster of 1953.  The idea became that flooding was an external risk that could successfully be prevented from ever happening again.  Thus, while flooding used to be an integrate part of living the Dutch delta and was an event that can happen, it has become a natural event that may never happen, and mitigation of the risk and disaster management is entrusted to the governmental authorities (COT, 2004). 

The flood disaster of 1953 was the last great coastal flood disaster the NL has seen.  Subsequently, the NL seems to enjoy a societal consensus that is consistent with governmental stance that the NL is safe from flooding.  This reality becomes apparent when observing various societal as well as governmental endeavors stimulating increasing human activity throughout the most vulnerable areas of the NL.  It has take up till approximately 2000 to implement the Delta Plan.  In the mean time, however, realities have changed, new insights have been provided and increasing knowledge is available.  A principal question is therefore whether policy changes are necessary not just with respect to enhancing flood protection but also with respect to flood management. 

The Floods of the 1990’s: Land Use and Response Have a Place

The worst flooding in 60 to 100 years took place in December 21-31, 1993, in the NL as well as Germany, France and Belgium.  The 1993 flooding inundated in total 170 sq km of Dutch territory, thousands of homes and businesses and directly affected over 8,000 people.  The damage was over 100 million EUR, mainly water damage, and the Dutch authorities declared a state of emergency (Dijkman, Klomp, and Villars, 1997).
 

With the memory of the 1993 was still rather fresh, in 1995 the NL was again confronted with major flooding.  While in 1993 merely the Meuse was a problem, in 1995 the water in other major Dutch rivers such as the Rhine and the Waal was also rising to alarming heights (Rosenthal, Bezuyen, Duin, de Vreeze-Verhoef eds, 1997).  This meant that not only the province of Limburg were at risk but also Gelderland.  Especially along the Rhine, events escalated as dike instability and possible failure could result in life threatening situations.  Dike failures could have resulted in the inundation of large areas along the river with depths around 6 meters within a few hours (so-called 'bathtub effect').  Eventually close to 250,000 people and 200,000 live stock had to be evacuated from the low lying areas adjacent to the river in approximately 48 hours.  While fortunately the dikes did not fail, four people did lose their lives due to unfortunate accidents and the total damage, primarily due to the evacuation, resulted in over 400 million EUR.  Furthermore, the flood events seriously disrupted daily and economic life (Mayer, 

 HYPERLINK "http://metis.tudelft.nl/index.cfm?bodyid=onderzoeker_details&id=1016030" Most, & Bots, 2003).
In the NL important policy changes have always followed major flood events.  The following Dutch saying often used by water managers demonstrates the importance of flood events for raising awareness and enabling the necessary framework to realize necessary change: ‘Lord, give us our daily bread and an occasional flood’.  The 1990's floods were no different and allowed for important developments. 

The first development concerned flood preparedness, particularly regarding emergency management.  The 1993 floods learned that most authorities throughout the flooded regions were insufficiently prepared to deal with flooding.  There were no adequate international warning processes or plans in place to adequate respond.  Minimal preparedness was primarily the result of very limited risk awareness throughout the region.  The region was often confronted with alarming water levels, but for over decades flooding had not occurred and the probability of flooding was therefore perceived minimal if not nonexistent.  Lack of risk awareness had resulted in limited preparedness, late reactions to the threat and therefore a generally ad-hoc and reactive response.  This experience moved regions to increasingly prepare themselves for flooding and efforts were directed at enhancing contingency plans, decision-making processes, networking and coordination and evacuation preparations, no just in the affected regions but also throughout Gelderland.  While Gelderland was not affected in 1993 they did take the 1993 experiences as a warning and began looking into their own planning.  Nijmegen would take the lead and would function as a pilot region.  The results of the pilot were completed right before the 1995 flooding. 

While efforts were numerous many of the lessons of the 1990s floods remain relevant and seem to still have to be learned. 

Aside from emergency management lessons, the 1995 flood placed the dike-reinforcement program high on the political agenda.  Dike reinforcement was necessary and a Delta law that restricted hearing and appeal procedures and forced execution of existing plans, for the large rivers was rushed through parliament.  Additionally, a rather proactive policy response was triggered: the policy directive ‘Room for the river’.  This policy directive restricted the use of land for construction and commercial activities in areas prone to floods.  This directive however has been under economic scrutiny every since (Mayer, 

 HYPERLINK "http://metis.tudelft.nl/index.cfm?bodyid=onderzoeker_details&id=1016030" Most, & Bots, 2003).

Key Disaster Laws and Policies
 

The Disaster Act (1985) 
, (Wet rampen en zware ongevallen, 1985), ( Rosenthal, Bezuyen, Duin, and de Vreeze-Verhoef eds, 1997), (BZK, 2003)
Dutch disaster policy is firmly based the Disaster Act of 1985.  This legislation officially conceptualized the term disaster as: “an event that causes a serious disruption of the general safety and security, that endangers the life and health of a great number of people or severely threatens material interests, and requires a coordinated effort of services and organizations from an array of disciplines to eliminate the threat or limit the harmful effects (Wet rampen en zware ongevallen, 1985).  Throughout this conceptualization the prevailing premises on which Dutch disaster management rests become clear, namely:1) the general notion of a social and economic disruption of the society; 2)the explicit demand for a coordinated governmental interdisciplinary effort (Rosenthal, Bezuyen, Duin, and de Vreeze-Verhoef eds, 1997).  The definition of a disaster defines particular vital interests that might be threatened and establishes that while normal situations might necessitate mono disciplinary action, disaster situations require an inter-disciplinary approach. 

In addition to presenting the conceptual basis of Dutch disaster policy, the Act also establishes chain of command, coordination structures and necessary preparative measures that are required to ensure preparedness for the response and for the after-care phase.  
The disaster management system in the NL includes three governmental levels: national, provincial and municipal level. The main responsibility rests however at the local or municipal level.  The involvement of regional, provincial and national authorities follows a logic of subsidiarity (Rosenthal, Bezuyen, Duin, and de Vreeze-Verhoef eds, 1997).

As formulated in the Disaster Act, the mayor holds the primary responsibility for the preparations and response to events.  The Board of Mayor and Aldermen is charged with drawing up disaster plans in which organizational structure and emergency management activities as well as possible partners are included.  This plan is approved by the Municipal Council. In addition disaster control plans are required.  These plans focus on the response for possible calamities in identified disaster-prone sites of the municipality.  The Act also establishes that the plans need to practiced regularly and that plans are revised every four years.  Furthermore, the Act dictates that the local and regional fire brigades are the most important operational service involved in emergency planning and the on-site response.  They are in charge of on-site coordination of incident response efforts.
The provincial level draws up provincial coordination plans and have the formal coordinating role with respect to the tuning of supply and demand of assistance.  The provincial governor or Commissioner of the Queen additionally has specific competences which may be utilized when problems cannot be solved at the regional or local level.  The role of the province and the provincial governor is established in various official documents and is discussed in International Treaties concerning international assistance (Rosenthal, Bezuyen, Duin, and de Vreeze-Verhoef eds, 1997).

Fire Department Act (1985)

Through the Fire Department Act of 1985 municipalities are grouped into regions.  The Colleges of Mayor and Aldermen of the municipalities that belong to one region are responsible for a joint agreement regarding effectively organized fire fighting care and disaster management.  Through such joint agreements regional fire departments are established.  Furthermore this act establishes the tasks and responsibilities of the Fire Department, such as the responsibility for coherent municipal emergency planning throughout a region which is the responsibility of the established regional fire department. as the fire department is responsible for combating the source of the emergency event and the effects of the emergency event.  This responsibility includes both emergency preparedness and response.  The way planning is inspected is also positioned throughout this act.   

Emergency Medical Service Act (1991)

On November 14, 1991, the Disaster act and the Fire department act were complemented with the Emergency Medical Service Act.  Like the Disaster Act, this Act arranges the necessary command structure for the emergency medical service’s response to disasters and large scale incidents as well as the preparative measures that need to be taken to ensure preparedness (BZK, 2003).
The Emergency Management Quality Enhancement Act (2004)
Introduced the need for a regional emergency management plan in addition to a cyclical trajectory of 4 years for all regional preparative emergency planning.  Furthermore, it establishes that the provincial level and the central government are responsible for the supervision and reporting, thus to ensure quality is maintained and regularly enhanced.
 

Major Accidents (Risks) Decree (Besluit risico’s en zware ongevallen, 1999)
The Major Accidents (Risks) Decree aimed at establishments where great amounts of hazardous substances may be present under license or may be generated while control of an industrial chemical process is lost.  The objective of the Decree is to prevent major accidents and to limit any (possible) consequences for man and the environment.  The Decree states that establishments need to ensure that great-scale hazards are identified and that the necessary measures are taken.  Because the Mayor is responsible for ensuring safety and security within the municipality, the local government is responsible for the compliance of establishments within the municipality boundaries.  As the fire department, as primary operational emergency service, holds more knowledge and expertise concerning the realization of safety, the local government often delegates this responsibility to the fire department.  To ensure adequate compliance to the decree the fire department generally defines norms, assists with the identification of major hazards and designs specific disaster control plans for the various identified hazards. 

Extraordinary circumstances (Brainich von Brainich Felth, 2004)
The NL can declare “extraordinary circumstances.” Through the declaration of ‘extraordinary circumstances’ specific legal concessions are allowed.  The declaration makes it possible to invoke extraordinary administrative powers (buitengewone bevoegdheden) also known as emergency powers (noodbevoegdheden), i.e. a hierarchical structure through which crisis situation can be dealt.  These extraordinary powers diverge from powers as derived from regular legislation and establish a temporary but functional hierarchy necessary for the situation at hand. 

The definition of extraordinary circumstances is closely linked to the Dutch definition of crisis. While the definition of crisis requires the situation to be characterized by ‘shortcomings/ inadequacy of normal means’, extraordinary circumstances require an ‘inadequacy of normal administrative powers’.  As a result, throughout the NL officials may speak of extraordinary circumstances if 1) a vital interest is threatened and 2) normal administrative powers are inadequate to contend with the prevailing threat.  It must be noted that the concept of extraordinary circumstances is a legal qualification rather than a specific (large) event and that both prerequisites are based on two premises of emergency legislation, namely proportionality and subsidiary (BZK, 2003).
Emergency Management Organization

To enable an adequate response to a disaster/ crisis situation, the NL utilizes a process-oriented approach to emergency management similar to the all hazards approach in the USA. The idea is that independent of the situation one or various processes need to be activated. The processes are allocated to the municipality, the fire-department, the emergency medical services and the police department. While the responsibility lies at the municipal level, the other regional, provincial and national levels are also important partners in the emergency management system we describe the role of each of these below.

The Municipality (BZK, 2003)
The municipality is the primary governmental level for disaster management.  Municipalities are expected to develop coherent safety and security policies, identify risks and take adequate response measures.  The College of Mayor and Aldermen bares the responsibility of preparing the municipality to deal with disasters and large scale incidents. 

The Mayor is the sole responsible official during a disaster or large-scale incident, i.e. the mayor has supreme command.  In addition to the supreme command during the response to a disaster or large-scale incident, the mayor is responsible for taking all necessary measures to prevent a disaster or large-scale incident from occurring.  The mayor is therefore responsible for prioritizing and leading the emergency management organization, particularly at an administrative/ political level. 

As disasters or large scale incidents requires a coordinated effort of all services and organizations such as the municipality, the police department, the fire department and the emergency medical services to take away the threat or limit damage, the mayor must ensure that all emergency services and other parties involved act in a coordinated fashion and work with one another.  The Mayor does not need an official disaster declaration to become the supreme commander and use his/ her extraordinary competences. 

The municipality is responsible for eight civil care processes (BZK, 2003): 
· Inform

· Relief and care

· Burial arrangements

· Registration of victim through the central registration and information bureau (CRIB)

· Provide primary necessities

· Register and deal with damage 

· Environmental care

· Aftercare (BZK, 2003), (COT, 2000). 
It is interesting to note that the NL uses the term aftercare.  The term aftercare underlines the governmental responsibility of taking care of those affected by a particular incident.  The concept 'caring government' is one often used throughout the NL, not just at the governmental level but also at the societal level. 

Fire Department (BZK, 2003)
The Fire Department is both locally and regionally organized.  The fire department is partly professional and partly voluntary.  While the mayor is responsible for the administrative and political command, the Fire Chief is in charge of the operational command within the emergency management structure. The fire department is responsible for the following processes: 
· Fight fire and the emission of hazardous materials 

· Rescue and technical emergency service

· Decontamination of people and animals

· Decontamination of vehicles and infrastructure

· Observing and measuring

· Alarm the people

· Make accessible and clean up
Emergency Medical Services in case of Disasters (BZK, 2003)
The Dutch public health service (Gemeentelijke Gezondheids Dienst) has a specific division, namely the emergency medical service (Geneeskundige Hulpverlening bij Ongevallen en Rampen, GHOR).  Emergency medical services are organized regionally and the NL currently exists of twenty-five regions.  Every region has one emergency medical service bureau that coordinates the emergency medical services in case of large scale incidents.  The regions are based on cooperative arrangements with municipalities. Per region, the emergency medical services are administratively and operationally positioned in the emergency services structure.  It is also the GHOR that is in charge of ambulance care. 

The primary processes of the emergency medical services are:
· somatic medical service

· Preventive public health care

· Psychosocial medical service
Police Department (BZK, 2003)
The police department in the NL is also regionally organized.  During any disaster or large scale incident the Police Department will work closely with the other emergency services and the municipality.  Their primary processes are: 
· Vacate and evacuate

· Enclose and shield

· Regulate traffic (traffic circulation)

· Maintain public legal order

· Identify victims

· Guidance

· Criminal research

Provinces

The NL is divided into twelve provinces.  Provinces are regions that include a variety of municipalities.  A province is the level between the local and national level of government. A province is headed by a Royal Commissioner.  The daily board of the provinces is the College of Provincial Executives (Gedeputeerde Staten). 

With respect to disaster management, the province has a role throughout the preparative and response phase.  Provinces must have their own provincial coordination plan. The Royal Commissioner is responsible for the development and maintenance of this plan.  The plan should include the chain of command and the provincial response during disasters and large scale incidents.  Additionally, it should provide regulations concerning the request and provision of assistance in times of crises. 

In addition to internal responsibilities, the province also has a supervisory role over municipalities and water boards.  Furthermore, the College of Provincial Executives has the power to assess and comment on municipal and regional plans, as well as on plans of those in charge of waterworks, such as water boards.  Lastly, the province represents the primary link between the local and national administrative level. 

During a disaster or large scale incident, the Royal Commissioner has the power to give policy instructions (beleidsaanwijzingen) to mayors within the provincial borders. T he Royal Commissioner can, for example, instruct a mayor to make certain decisions or take specific actions.  The Mayor can take these indications into account.  Also the Royal Commissioner needs to facilitate and ensure adequate communication between the local and national level and is in charge of coordinating assistance (BZK, 2003).  The Royal Commissioner is advised by a disaster staff.  This staff comes together in the Provincial Coordination Center (PCC).  

Central Government 

The Central Government is responsible for the quality of the national disaster management structure.  In practice they ensure that there is adequate legislation and resources for each component to execute their responsibilities.  The Minister of Interior and Kingdom Affairs reports to parliament on the status of disaster management and preparation every four years.  The Central Government, particularly the Directorate-General for Public Works, is also custodian of waterworks (coastal waterworks).  In case of a ‘danger’, like a flood, the minister of the Ministry of Transport, Public Works and Water Management has the power to deviate from regulatory requirements set out through legislation. 

The Central government is also responsible for disaster management at sea.  The Incident Control North Sea Act (Wet bestrijding ongevallen Noordzee, wet BON) gives the minister of the Ministry of Transport, Public Works and Water Management that responsibility.  The organization and execution of this responsibility is laid out in the Disaster Plan for the North Sea.  According to the plan the operational command and coordination lies with the Director Coast Guard. 

During a crisis the national government knows its own command and coordination structures. Firstly one will have the Interdepartmental Strategic Team (Interdepartementaal Beleidsteam (IBT) which is the highest administrative decision making body. The IBT includes for representatives of all relevant and involved departments. In the light of a threat or disaster it is possible to activate the Administrative Crisis Consultation Body (ACO). The ACO is meant to allow for crisis coordinators of different departments to come together and coordinate their efforts. Additionally, such a consultation allows for all parties to attain necessary information. 

Decision making at a political/ administrative level is often done by a Ministerial Strategic Team (MBT).  The Minister of Interior and Kingdom Affairs (BZK) and/or the most involved Minister activates the MBT and operates as coordinating minister.  The National Crisis Center is the main body that supports inter department decision-making structures.  The National Operational Center (Landelijk Operationeel Coordinatiecentrum, LOCC) coordinates the operational efforts of the classic emergency management services.  It is the operational counter part of the NCC.  The primary task for the LOCC is to ensure an efficient and effective national operation. 

Whenever an incident requires the involvement of a ministry (i.e. has escalated to the national level) the ministry at hand activates a Departmental Coordination Center (DCC).  At the DCC the coordination takes place.  Furthermore, the DCC ensures that the departmental response activities are executed.  One of the tasks of the DCC is for example directed at coordinating decision-making in order for the ministry to be able to act in times of crisis.  
Essentially, the DCC is the primary point of contact of the department at hand, coordinates, and if necessary supervises, actions within the department and with other departments, informs and advices the departmental officials and safeguards the integral decision-making process. 

If a crisis has direct and far reaching consequences for policy sectors of several national governmental departments and interdepartmental coordination is required, the Ministry of the Interior and Kingdom Relations uses the National Crisis Center (NCC).  The NCC operates as the facilitating staff for interdepartmental crisis decision making at a bureaucratic and political-administrative level.  Essentially, the NCC takes care that information is adequately disseminated between the different levels of government involved. 

Specialized Services

In case of disasters and large scale incidents, it is very rare that merely the municipality and the emergency services have a role.  It is therefore important to realize that there are also a variety of external partners that will be involved throughout the emergency management system.  It is possible that for example the Public Prosecution Services have to take action because there might be signs of foul play, or water boards and/ or the Directorate-General for Public Works and Water Management because of a threat of flooding.  Increasingly, the emergency medical structure is also acknowledging that in case of emergencies it is often also necessary to include the private sphere, such as specialized organizations as the Dutch railway or a private company such as an airport and societal organizations such as schools.  It has to be noted though that all parties involved, whether intrinsically part of the emergency management system or not, fall under the leadership of the mayor. The mayor will always have supreme command.  The operational services might include external parties throughout their activities, such as experts.

Recent Developments in NL Emergency Management
Regionalization

For over two decades regionalization has been one of the major topics throughout the field of disaster management.  Most institutions involved view that Dutch disaster management would benefit from increasing cooperation.  Subsequently, the past few years have seen increasingly more regionalization also at an administrative level.  More and more municipalities opt to work together as they feel cooperation enhances their response to incidents, particularly large scale incidents.  It can therefore be said that the development of regionalization in the light of emergency management continues and has spread from operational spheres to the administrative sphere. 

To enhance regional cooperation a new Act (Safety Regions Act) (Wet Veiligheidsregio’s, 2007) has been proposed and is currently under review of the senate.  This Act should ensure that cooperation is stimulated, codified and uniformed.  Safety regions will deal with ‘daily’ small scale incidents as well as large scale crises/ disasters.
  Furthermore, practitioners and policy makers envision that the establishment of the safety regions will ensure that disaster management methods and procedures will become increasingly uniform, coherent and consistent throughout the NL.  The idea is that many incidents and particularly large scale disasters increasingly require a regional approach.  Regions need to be equally prepared and the response of various regions needs to be connected to some extent.  As the safety regions will have the same scale as the current police regions, through their implementation the safety regions will be more apt to cooperate with police regions. 

While more cooperation is desired, the new Act would also entails some major changes to the current crisis management organization.  This Act would, for example, mean that municipalities give up certain tasks and powers to the board of the safety region.  A board that will exist of all the region’s mayors and that will be headed by a super Mayor.  Also, it will mean that in times of crises, the Super Mayor will be in charge (Concept memorie van toelichting op Wet Veiligheidsregio’s, 2006).
In addition to this Bill, a General Instrument of Public Administration (Algemene Maatregel van Bestuur, AMvB) is being written.  This AMvB is the implementation decree that will complement the Act.  Throughout the AMvB the norms to which safety regions should adhere are laid out.  The exact content of the AMvB has not yet been determined (Politieonderwijsraad, 2007), (BZK, 1999), (Concept memorie van toelichting op Wet Veiligheidsregio’s, 2006).
Increased flood Preparedness

The current Dutch water safety approach or flood risk management is a broad flood approach that includes flood preparedness as well as flood prevention and mitigation.  International flood experiences underlined that the residual risk of flooding also needs to be taken into account when thinking of water safety.  As a result, disaster preparedness has become an integrate part of water safety. 

In this context, disaster management does not merely include efforts to develop an adequate disaster management system, i.e. activities such as planning, exercising and training, but also societal risk awareness and resilience. To kick-start the development and implementation of this approach, the Dutch government established the Flood Management Taskforce (Taskforce Management Overstromingen, TMO). 
,
  For over two years, this taskforce directed their efforts at establishing greater disaster preparedness in the light of flooding and they ended their term with a large scale flood exercise in 2008.  Below we will elaborate on efforts that have been directed at enabling flood risk management, particularly emergency management and evacuation.  Furthermore, we will briefly go into a number of challenges that the NL faces in light of adequate flood risk management. 

Flood Management Taskforce

The Flood Management Taskforce (Taskforce Management Overstromingen, TMO) has been established by the Dutch government to increasingly prepare the NL for (possible) floods, particularly to prepare the NL for the impact of a possible flood.  While prevention continues to be the primary Dutch strategy to decrease the risk of flooding (risk = possibility x impact), preparation in order for the possible impact to be reduced as much as possible has become an important policy issues. 

For TMO the underlying idea is that through an adequately prepared governmental organization, the impact of a possible flood can be reduced as different societal levels are capable and equipped to handle.  Within this light, several layers of government have initiated different processes to verify and enhance their preparedness for a possible flood in the form of planning, training, and exercising with the different partners involved.  
The last objective of TMO is to test the current crisis management system in place. This will be done through “waterproef’, a large scale national flood exercise. 

The Delta Committee 

The government of the NL requested and independent committee of state (the Delta committee) to give its advice on flood protection and flood risk management in the NL for the next century, while keeping the country an attractive place to live, work and invest.  The NL delta is safe, but preserving this safety requires, according to the committee, immediate action. 

The advice was presented on September 3, 2008.  The advice was guided by three elements, namely 1) moral choices (do we remain collectively responsible for water safety; how do we define safety levels in relation to people, economy, environment), 2) aspirations (the NL wishes to retain its attractive living environment, sustainability, availability of quality of surface and drinking water) and 3) implementation processes (safety as a central objective, integrated and multifunctional solutions, flexibility).  The NL is safe, but has to start work on the future now.  The Delta Committee has made twelve recommendations to ‘future proof’ the NL, even over the very long term, securing the country against flooding, assured of adequate fresh water, while remaining an attractive place to live.  The basic issue is security, but the advice interfaces with life and work, agriculture, ecology, recreation and leisure, landscape, infrastructure and energy.  Together, the twelve recommendations make up the Delta Programme, which must be financially guaranteed by a Delta Fund.

A new Delta Act will provide the legislative anchor for the political-administrative organization for the improvement of water security and the Delta Fund.

Strengths, Weaknesses, and Conclusions

Strengths

It should be acknowledged that there are many positive features in the Dutch system of emergency, crisis, and disaster management.  

First and foremost, it is important to highlight the flood mitigation systems.  Even if one considers the difficulties discussed here, no other country has taken mitigation more seriously than the NL.  Other countries around the globe should take note of the innovations and advances of the Dutch people.  Particularly when the historically “engineering only” solutions are combined with the land use based approaches of “living with the sea” we can see the great potential of a comprehensive mitigation program.  Books and volumes of books could be written about all of the technical advances the NL has made in terms of engineering for water management.  So much so that it seems unnecessary to go into great detail here.   

Next, it should be recognized that the Dutch emergency management system is quite serious about local and regional development.  This level of local awareness is something that we are attempting to achieve in the United States.  Research has long held that local input and regional knowledge are vital to successful disaster operations and decision-making. In particular, the NL culture seems well situated for such advances.  The permanent struggle with water has led to a belief that such threats are not something that can be dealt with on an individual level.  Instead, it is recognized that they require collective action.  The pertinence of this realization has led to a concept prevalent throughout all of Dutch society called “the Dutch polder model” (Unie van Waterschappen, 2008).  The approach is a reference to the model of decision making characteristic to the NL which can be characterized by: consultation, consensus and compromise.  Unlike more individually focused culture of the USA, this basic approach to problem solving is more conducive to collaboration. 

Third, it is apparent that the NL government has done a great deal of work to put in place a workable system for emergency response.  The regional focus seems to be quite appropriate as do the developing efforts to better integrate national level actors into the disaster process when necessary.  The current drive to balance the integration of national capacities with local knowledge is an admirable goal.  It is also evident that many types of capabilities exist in the Dutch civil and military systems that would be of great use during a crisis or emergency: Evacuation, water rescue, information systems, and communications systems, partnerships with Ham radio operators and a number of other capacities appropriate for Disaster activities have been developed. 

Weaknesses
The historical focus of the Dutch emergency management system on mitigation and the promotion of the safety of such mitigation systems provide another example of the safety development paradox described by Burby (2006).  As Burby suggests was the case in New Orleans, the sole focus on mitigating flood risks in the NL has engendered a sense of safety and security even in inherently dangerous places.  While it is true that the Dutch safety standards are high and that this approach has allowed the NL to prevent many incidents, it has also resulted in a reduction of risk perception that has increased the potential for a catastrophic event by allowing people to develop unsafe areas.  The result is a highly populated and economically central part of the country located at the foot of engineered safety mechanisms (COT, 1999), (Muller, Rosenthal, Helsloot, & Dijkman, 2009).  The problem with this approach is that it failed to recognize the risk associated with low probability high consequence events in these areas.  In other words, by accepting that the absence of high probability events means safety has blinded people to the fact that when such systems are breached it will be the very definition of a low probability high consequence event.  If and when these defenses are breached it will lead to a disaster of catastrophic proportions.  Furthermore, the “safety assumption” has also seriously limited disaster response development and responder experience.  To use a metaphor, the situation could be likened to a college team playing their first soccer game at the world cup. 
As is also the case in the USA, one of the questions that remain In the NL is the role of societal assets in disaster management structures.  Disaster management is meant to safeguard and protect people, but the general public is absent in most key planning and developmental activities.  Lack of strategic and well thought through communication to the public can be very dangerous.  These types of situations often generate a great deal of uncertainty in the public and it will be of great importance that public officials engage in open and honest communication with the public.  The absence of information often leads to rumor transmission that can become very difficult to control.  Furthermore, open communication will also facilitate trust that can be vital when attempting to get public compliance with governmental requests.  Another issue that should be underlined for the Dutch context, primarily because it does not attain the attention it requires is the role of societal organizations throughout a response.  Volunteer and emergency groups are, for example, of critical importance.  They for example accomplish most initial SAR activities.  Search and rescue activities are undertaken by a number of different types of actors including unaffiliated volunteers, organizational volunteers, and formal organizations. Measures should be taken to most effectively utilize all of these resources.
Conclusions
 
As this chapter has highlighted, this NL system of emergency management is highly focused on the issue of water and flood management.  The “struggle with water” has defined the past, present, and future of emergency management.  As in other countries it appears that major disaster events have has much to do with the development of their modern emergency response approach. 


While mitigation has dominated NL policy the modern system is moving towards balance.  In many ways the US is facing the opposite problem in that we have focused on response to the detriment of mitigation.  As a result, we have much to offer each other in achieving equilibrium in our respective approaches.  The Dutch could provide a great deal of expertise and guidance to US planners and engineers facing the issues of estimating safety standards, maintaining structures, and developing protections.  Meanwhile the US could provide a great deal of input into the developing national response structure and the doctrine in the NL.  The US has responded to many disasters and has a number of insights that could be of great use. 


Finally, both countries could benefit from the increased integration of other insights from the sciences.  Particularly as issues of human behavior, organizational dynamics, politics, risk communication, and the like are integrated into emergency management, both countries will face similar issues and will have many opportunities to grow together, to share lessons on how to integrate these insights into practice, and can work together to further develop the discipline of emergency management.  
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� For example, the Dutch polder model – a Dutch model of decision making characteristic to the Netherlands and distinguished by elements such as consultation, consensus and compromise – is one of the most famous elements of Dutch society that finds its roots in this idea. Aside from the polder-model, this realization has become central to development of water governance in the Netherlands and finds its origins in the water board system. 


� https://www.cia.gov/library/publications/the-world-factbook/geos/nl.html


� The timeline of the Delta Plan was lengthy and over time societal values changed. As a result of societal debate, particularly regarding environmental safety concerns, the closure of the Eastern Scheldt, the largest sea inlet of all, through a dam was abandoned and replaced by a storm surge barrier. The storm surge barrier would ensure the maintenance of the Eastern Scheldt’s abundant marine flora and fauna, its rich tidal salt marshes and shellfish fisheries. This was a turning point in Dutch history as for the first time flood safety was reconciled with environmental concerns. (Orr, B, Stodghill & Gandu, L. (2007) "The Dutch Experience in Flood Management: A History of Institutional Learning". Case study prepared for Enhancing Urban Safety andn Security: global Report on Human Settlements, pg. 5)


� http://www.verkeerenwaterstaat.nl/onderwerpen/water/


� Creeping disaster: a disaster that accrues incrementally; has an insidious onset and that manifests when damage and suffering reach extensive proportions and requires a massive emergency response. 


� http://archive.greenpeace.org/climate/flood_report/4-1.html


� Some material in this section was devloped from the following documents and is used with permission of the authors. (COT, 1999), (Muller, Rosenthal, Helsloot & Dijkman, 2009)


� This law has been replaced by the disaster and large scale incident Act (Wet rampen en zware ongevallen (1985)  (Wrzo))


� � HYPERLINK "http://www.wetten.nl/wet%20kwaliteitsbevordering%20rampenbestrijding" \o "" �http://www.wetten.nl/wet%20kwaliteitsbevordering%20rampenbestrijding�


� http://www.minbzk.nl/actueel/publicaties?ActItmIdt=82397


� The main task of TMO has been to increasingly prepare the Netherlands for a (possible) flood and to subsequently allow for the Netherlands to reduce a (possible) flood’s impact. 


� http://www.platformoverstromingen.nl/
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