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Information sheet on stakeholder engagement and adaptation options for the coastal case studies: Gulf of Valencia, Spain
Summary
· The project results, as summarized in this information sheet, have been disseminated to public and private bodies with an interest in the coastal zone. These include i) the coastal authorities from the provinces of Girona, Barcelona, Tarragona, Valencia, Castellón and Alicante; ii) the Coast General Office from the Spanish Ministry of Environment, iii) the Territory and Sustainable Department of the Catalan Government; iv) the Catalan Water Agency; v) the University of Barcelona and vi) the Marine Science Institute of the Scientific Research Superior Council. Results of our project have also been presented in front of various departments and institutions of the Catalan Government (the Department of Environment and Housing, the Institute of Catalan Studies, the Assessor Council for the Sustainable Development, the Climate Change Office of Catalonia, the Meteorological Service of Catalonia and the Cartographic Institute of Catalonia.
· In general terms, the Catalan and Spanish industry have progressively been decreasing the amount of the green-house gasses, though the voluntary reduction of these gasses from other primary sectors is scarce, compared to other European countries. Nevertheless, there is a new framework programme for climate change mitigation that has begun to stimulate actions for reduction of these sectors and promote their participation in the markets of gas emissions, and significant progress is expected in the coming years.
· Potentially effective key adaptation options highlighted for the region are: promoting more sustainable and efficient use of energy for irrigation and agricultural systems as a means of mitigating climate change (for its ability to accumulate carbon, nitrogen and burial of the residuals from cultivation).
· Encourage the use of renewable energy sources in general. In industry, using energy more efficiently (reducing emissions while improving the economic performance of production). For urban development, it is intended to move from continuity planning with traditional forms of a city to innovative urban rejuvenation, from a purely functional approach to a more relational one, which takes into account water, energy cycles, materials, waste, comfort, health and habitability in a more environmentally-friendly relationship. This will imply a different set of planning criteria for the coastal zone.
· Community adaptation efforts are consistent with existing instruments and actions taken by the EU and Spanish state, and a large number of studies have been launched to assess scenarios and climatic risks as well as vulnerabilities and impacts in different sectors. However, the management of climate risks and adaptation measures have not yet been formally promoted and adaptation strategies are still poorly recognized by industrial sector and civil society.
1. Background 
The complexity of climate change and the uncertainties related to the timing, severity, magnitude and type of impacts, makes planning for climate change a challenge. Debate is on-going as to whether existing decision support tools are adequate to cope with the long time frames for evaluation, the cascading levels of uncertainty in scientific and socio-economic models, and the potentially catastrophic changes projected under some of the more severe climate change futures.
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The main challenge of voluntary agreements involves the different stakeholders from Catalan-Valencian society in emissions reduction. The voluntary agreements thus create a technical and institutional framework to support pioneering organisations in facing climate change, that therefore have the capacity to lead change towards a sustainable economic and energy model. The Catalan Office for Climate Change supports and guides organisations throughout the process of emissions assessment, reduction and compensation. To help with this, the Voluntary Agreements create the technical and institutional framework required to assist the organisations which has a leadership in climate change action. These organisations are able to lead a transformation towards a sustainable economic and energy model.

Specifically, the aims of the Voluntary Agreements are:
· To become a key mitigation tool in public climate policy.

· To cut up to 0.59 million tonnes every year until 2012.

· To support and recognise organisations leading the way in climate action.

· To raise public awareness of the need to take immediate action for climate, its benefits and the great potential for collective action.

· To share experience and best practice in reducing greenhouse gas emissions.

· To provide a rigorous, credible and effective institutional response to the significant number of voluntary reduction and offsetting initiatives.

While it is recognised that climate change is an issue that is linked to and can impact a range of different sectors, an integrated approach is necessary to tackle the issue. The main vulnerabilities identified for the coastal areas of the Gulf of Valencia are water scarcity and sea-level rise that could affect low wetlands, increase erosion or trigger coastline retreat. A general feeling is that current policies are more focused on mitigation rather than adaptation. An Adaptation Action Plan must follow a sectorial approach including agriculture, tourism, health, energy, insurance and transport. In this regard, adaptation measures are expected to concentrate on studies assessing the impacts of sea-level rise on beaches and low-lying areas or analysing water stress and water demand in urban areas along the coast. Currently, however, the responsibility for coastal protection and climate adaptation rests mainly at a national level in Spain. Legislative changes (which are currently on-going) aim for a greater involvement of the coastal regions through their regional climate change offices. At present, regional government only has the authority to develop urban plans for coastal areas.
Approach
Stakeholder interaction
The establishment of stakeholder interaction within the CIRCE project had two main aims. The first one was to inform coastal society about the project results. The second one was to consult the largest possible number of stakeholders in order to propose measures for improving coastal management taking into account the opinion of all groups involved: users, water professionals and technicians, environmental associations, administrations etc., so as to achieve a policy proposal with a broad social base. Stakeholder workshops have involved public teaching/research (universities) and public services institutions (such as the. Cartographic Institute of Catalonia and the Meteorological Service of Catalonia). The methods of engagement have included meetings and extensive use of e-mailing.
The strategic approach was the sustainable and integrated coastal management (in sector and cross-sector issues) of all economic, social and environmental consequences of climate change. For institutional sustainability and prevention of conflicts, the participation of stakeholders in the decision-making process, particularly from public research and public services institutions about information exchange, will be very important.

One of the main outcomes is that adequate information is a prerequisite for successful coastal management in the face of climate change. It has to be a continuous process in which technology and education improve solidarity and stakeholder participation, and more efficient use of the information. There exists a general consensus that, in order to avoid conflicts and to move from confrontation to cooperation, adaptation and mitigation policies require the participation of society itself and social groups (stakeholders) affected by these policies. Participation should begin in the early stages of the project and should be, as much as possible, ‘bottom-up’ and not ‘top-down’.

Another important result is that for stretches of the coast where present human influence exerts a strong control (e.g., deltas of heavily regulated catchment basins, like the Ebro), the climate signal may play a secondary role at short to medium time scales.

Communication tools

The way in which advances in the science of climate change and its consequences on the coast of the Gulf of Valencia have became known, has mainly been based on written information (published articles resulting from this research), the work done by PhD students, and an executive summary of the most important points achieved so far in the project. Even though this was enough to achieve smooth communication, stakeholders believe the use of multimedia resources is a useful tool. In general, graphs of observed climate time series trends (such as air temperature, precipitation, wave height and direction), as well as estimated climate impacts seemed appropriate for specialized forums, but most agreed that the use of audio-visual resources is necessary to convey this information in a more efficient manner to the general public. 
Stakeholder perception
Attitude to risk

The approach taken by the consulted stakeholders was an essentially deterministic view. This is readily apparent from the way in which the process related to risk change, is seen as a direct impact of an array of physical, climate, and even social factors or drivers, whose effects on the socio-environmental system can be modelled to predict consequences.

The strength of this type of approach is that changes can be simulated (numerically or statistically) and the state of the future estimated with a reasonable range of certainty. When the future scenario is not acceptable, then the effect of hypothetical adaptation/mitigation policies of various kinds can be simulated by adjusting the model accordingly. Such an approach, if it works, is invaluable to decision makers. Of course, it is now recognised that even those processes which are outwardly deterministic are not entirely certain or predictable, as experience demonstrates. Hence, even in the presence of a seemingly deterministic system, uncertainties are present and estimating these, constitute an important element of any future climate study. 
Perception of climate change

From this approach, coastal risks related to climate change are not “simply” extreme physical events afflicting the biogeophysical and social agents on the coast, but highly interactive processes that involve inputs from both nature and society. 

Attitudes and expectations of stakeholders and final users in the coastal areas of the Gulf of Valencia are seen to be determined by multiple factors including current and perceived risk, equity concerns, and the means and manner by which risk management decisions are theoretically made. Since many social agents affected by climate change in the Spanish Levantine Mediterranean Region (tourist industry, urban developers, farmers, aquaculturers, etc) have their own perception of climate change risks and ad-hoc management and decisions, it may be expected that their preferences will be less diverse within their own group than those of the public at large. Overall feedback is complicated, since the stakeholder groups that have the most influence (depending on sector impact) on specific mitigation/ adaptation decisions, and who are therefore most likely to feel enfranchised and therefore satisfied, will vary from one future scenario to another. Self-interest, beliefs, level of satisfaction (positive or negative) and ways of implementing mitigation/adaptation policies will provide different stakeholders with a wide range of sometimes conflicting decision routes.  Agricultural practices, for example, could clearly have a big impact on water quality, such as in Cullera bay or the Ebro Delta, or on already scarce water resources, directly impacting tourism. Another example is the relationship between insurance industry and flooding risk associated with sea-level rise, since this is seen as uninsurable risk except through some form of public–private relationship. Likewise, the future behaviour of the insurance sector will have an effect on what is expected of flood risk managers. The complexity of different stakeholders’ needs or interests may lead to an eventual prioritization of decision making to face the challenges of climate change for a specific sector relative to other sectors.
.

Adaptation options
Identification of adaptation options

We have started by identifying the four classical adaptation options in Coastal Zone Management. They include:

1. Advancing the shoreline so as to generate a sandy fringe to protect the hinterland.

2. A managed realignment which implies moving back infrastructures in conflict.

3. Artificially maintaining the present shoreline shape and position.

4. Adaptation options which are currently difficult to visualize.

The four options were left “open” so as to allow a more creative type of thinking.

The findings of our coastal site were discussed in two main forums, in addition to one-to-one contacts with stakeholders. These two forums were the Spanish Institution of Civil Engineers and an International Conference called Deltanet (http://www.armagedontours.com/Deltanet/Default.aspx). 
In front of the institution of Spanish Civil Engineers we presented the current situation of the coastal zone in our case study, together with projected scenarios for climatic change. No clear adaptation option was identified. The retreat option was not considered feasible and neither was the advancing solution. That left the maintenance option as the most realistic one. In terms of engineering solutions the preferred ones were artificial nourishment coupled with the installation of some flexible structures to reduce coastal mobility. 
Consultation with Deltanet focused more on ecologic and socioeconomic issues. In that respect the preferred adaptation strategy was related to a possible reshaping of coastal zones which still allows some natural dynamics such as in the Ebro Delta. The managed realignment was linked to the policy of buying areas of the Delta so as to allow a managed realignment or a more stable coastal configuration. In all cases the feasibility of the proposed solution was linked to the time scale selected a priori for the analysis. This also includes the projected scenario which will therefore play a key role in defining the “preferred” solution.
Stakeholder recommendations

The overall discussion of stakeholders identified a high degree of concern for environmental and socio-economic issues and an interest in community-based management, and the lack of efficiency to launch solutions. Stakeholder teams recommend first, optimizing and streamlining bureaucracy, since coastal zone management involves not only multiple stakeholders, but also multiple authorities (national or regional). Some projects may require permission from two or three authorities, although from a developer’s point of view it is a single project. This often creates delays and frustration for both authorities and applicants. It was therefore discussed how to streamline communication between applicant and authority concerning management of different cases, for example, by limiting the number of authorities that need to look at each case. When one central body suggests a specific mitigation/adaptation policy, the process tends to be time-consuming (although it is generally considered satisfactory because most stakeholders get a chance to be heard), and most of the time, no prioritisation is made for different interests, making it difficult for the responsible authority to act in cases of conflicting interests. The stakeholders consulted suggested “mapping” interests with coherent data, so the information level in each decision is enhanced allowing for a broader perspective in decision making while shortening the time required for gathering information.
Summary
Basic management approaches (adaptation and mitigation policies) to address the challenges arising from climate change include structural (engineering) measures, both “soft” and “hard” - such as beach nourishment, or construction of coastal defence structures (e.g., seawalls and bulkheads) to hold back the sea (Table 1). They also include non-structural measures such as planning, zoning, or land purchases. Other measures identify shoreline uses more compatible with rising seas and a dynamic shoreline. Finally, restoring water and sediment supplies from upstream areas can also reduce stress on existing coastal wetlands (e.g., the Ebro Delta) or lagoons (e.g. the Valencian Albufera), thus giving them a chance to adapt to sea-level rise.
Table 1: Overview of stakeholder perceived climate risks and adaptation options, by sector
	Thematic sector 

	Perceived climate-related risks 
	Adaptation options 


	Agriculture 
	Land loss due to sea-level rise (Ebro Delta and low coastal plains in Valencia).

Salinization of phreatic (ground) water.

Phenological changes.

De-synchronization in interactions between plants and their pollinators
Extended periods of drought.
	Partly rigidize the coast with coastal protection structures.

Construction of gates in river mouths and coastal lagoons entrances.

Construction of desalinization plants. 

Improve efficiency of irrigation procedures.

	Tourism
	Decreasing demand due to reduced water resources availability.

Increased costs due to higher energy demand (combat heat stress).

Less leisure and recreational areas due to sea-level rise and shoreline retreat.

Loss in attractiveness of bathing water due to water quality degradation and the presence of invasive species.
	Construction of desalinization plants.

Increased use of renewable energy (mainly solar panels). 

Beach nourishment.

Capacity / efficiency increase of water treatment plants.

Elongation of marine outfalls.

	Ports
	Less sheltering efficiency of breakwaters due to sea-level rise and change of wave conditions.

Reduction of port operability due to changes in wave direction.
	Increase breakwaters freeboard by adding structures or material.

Construction of additional structures at harbour mouths.

	Fisheries
	Decreasing fish production due to sea temperature rise
	Improved monitoring of marine ecosystems and fishing regulations

	Health
	Increase in the number of very hot days

Triggering of temperature-induced mortality.
	Awareness campaigns to avoid activities during very hot hours/days, and increase fluid consumption
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