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ABSTRACT

[bookmark: _GoBack]Climate change adaptation is one of the ways that have been adopted to diminish the impacts of climate change and climate variability, along with climate change mitigation; while the last one tries to reduce climate change itself, the former tries to reduce the impacts that climate change is producing or will produce on a near future. Worldwide, most of the attention has been centered in the mitigation part, while the adaptation has had a secondary role. 
As there is a different perspective between the developed world and the developing world as to what is preferable or urgent, whether mitigation or adaptation, there is also a palpable difference between how adaptation is conceived and developed in both realities. 
Adaptation to climate change has been labeled as a major societal challenge that can only be tackled by including all relevant stakeholders. However, limitations in the present state of things, especially in the developing countries, could obstruct the capability to assess the social impacts linked to climate change in the local level. 
Identifying these variables that may hamper climate change adaptation before implementing actions can be very useful for implementing a proper bottom-up approach of climate change adaptation. 
Some internationally known indicators have been chosen by the observed problems faced climate change adaptation, then a brief comparison has been done in order to explore if these indicators match with experienced realities. 
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1.0 [bookmark: _Toc429345611]Introduction: Climate Change an old but incoming challenge.

Since the time of the Egyptians and other ancient cultures, climate knowledge has been one important issue for the development of what now we are able to call civilization. At the same time, the change in climate patterns has also caused the fall of others (Kuper & Kröpelin, 2006). 
Even though there are still some sectors in society that deny climate change, including a small part of the scientific community (McCright & Dunlap, 2011) , it is clear that climate has changed in the last couple of decades (IPCC, 2001). Nevertheless, change in climate is not something new. The speed of the change observed and the consequences this may have in all the levels of the biosphere is what concern us.  Of special concern is how climate change impacts human society and how it will impact it on the future. In the same level of importance it is to know how society is responding to that and if it will be able to respond in the future.
1.1 [bookmark: _Toc429345612]Description of the phenomenon. 

In everyday talk, it is possible to hear the use of the term climate as a synonymous of weather, and all the way around. In order to settle this, a set of important definitions need to be presented.
Climate is considered to be as the average of a set of environmental and atmospheric parameters. Even though there are broad climatic areas that may enclose several millions of square kilometers, climate in a particular area is affected by the present orography, the presence and iteration between the land and water bodies, and vegetation.  As an example, even though Champagne, France and Quebec, Canada are in the same latitude – around 50° north- it is almost impossible to find wine from Quebec, while Champagne is known worldwide. Nevertheless the variables that climate comprehends can be very large, there are three variables that are mainly used in order create climatic zones, namely, the main climate -defined by latitude- , precipitation and Temperature. In order to figure out the amount of variety present in climate we present the categories used in one of the most used classification, the Köppen-Geiger climate classification (Kottek, Grieser, Beck, Rudolf, & Rubel, 2006). 





	Main climates
	Precipitation
	Temperature

	A:equatorial
	W:desert
	a: hot summer

	B: arid
	S: steppe
	b: warm summer

	C: warm temperate
	f: fully humid
	c: cool summer

	D: snow
	s: summer dry
	d: extremely continental

	E:polar
	w: winter dry
	h: hot arid

	
	m:monsoonal
	k: cold arid

	
	
	F:polarfrost

	
	
	T:polar tundra


[bookmark: _Toc428988599]Table 1. Main variables used by the Köppen-Geiger climate classification (Kottek et al., 2006)
Weather, on the other hand, refers to the manifestation of climatic variable in a specific moment. 
Climate change refers, though, to the variation of the mean values of the variables that define climate. The IPCC (2013) has identified a significant amount of variables that present a significant change, in terms of magnitude and speed of change, the ones that are here are the ones I´ve considered as the most relevant:
· Average global surface temperature has increased by approximately 0.6°C since the late 19th century, with 95% confidence limits of close to 0.4 and 0.8°C. 
· Twentieth century temperature trends show a broad pattern of tropical warming, while extra-tropical trends have been more variable. 
· A 10 to 15% reduction in sea-ice extent in the Arctic spring and summer since the 1950s is consistent with an increase in spring, and to a lesser extent, summer temperatures in the high latitudes. 
· Instrumental records of land-surface precipitation continue to show an increase of 0.5 to 1%/decade in much of the Northern Hemisphere mid- and high latitudes. The increase in precipitation over the tropics is not evident during the past few decades. (IPCC, 2001)
Climate variability, in contrast, is the amount of change observed in weather. Even though, by definition, Climate variability is not enclosed in the climate change concept, it is actually the phenomenon that may trigger the most adverse consequences; while a period of drought followed by a strong period of rain could maintain the same yearly average of rain on a certain region, the consequences of this variability will definitively change the social system affected by this.  However, it is not uncommon to find the climate change concept enclosing events that would also actually fit better under the climate variability concept. In this work climate change adaptation also comprehends climate variability adaptation.  

Climate change adaptation is one of the ways that have been adopted to diminish the impacts of climate change and climate variability, along with climate change mitigation; while the last one tries to reduce climate change itself, the former tries to reduce the impacts that climate change is producing or will produce on a near future. Worldwide, most of the attention has been centered in the mitigation part, while the adaptation has had a secondary role. This division is not only faced in terms of academic interest or resources focused on, it has a more deep relation: While the actual impacts of climate change have a more severe magnitude in developing countries -in relative as well as in absolute terms-, industrialized world  is by far the responsible of the high concentration of Green House Gases that earth´s atmosphere now possess (ECLAC, 2014b). The preponderance given to mitigation is no coincidence and can be explained in many ways.
[bookmark: _Toc429345613]1.2 	The ongoing debate

The causality found between human activity and climate change also contributed to the preference for mitigation over adaptation; taking as valid the anthropogenic origin of climate change, it is reasonable, and even desirable, that those societies most responsible of climate change recognize their responsibility and propose actions to reduce the expected climate change. Actions such as the Kyoto Protocol and similar initiatives are a clear example of those types of initiatives.
From the scientific point of view - a world in which the developed world has an almost hegemonic role- an explanation can be that climate change began to emerge gradually, and therefore these effects were maybe not significant enough to worry about them. It was in the developed world where it was decided, therefore, to try to make those foreseen but distant consequences seem as soft as possible, and also try to make them occur at a distant point in the future. To achieve this, the most feasible option was to try to slow climate change by reducing greenhouse gases emissions (Duus-Otterström & Jagers, 2012).
This preference is even more evident in terms of resources intended for mitigation and the ones dedicated to adaptation (Lecocq & Shalizi, 2007). While there are many mitigation related mechanisms such as Clean Development Mechanism and the transfer of carbon rights, the range of options for financing adaptation is much lower (Bouwer, 2006). While from the economic point of view the choice of adaptation seems to be the best, the existence of a unit in which mitigation that can be easily quantified -Tons of CO2- makes it even more attractive to today's economy, highly driven by speculation of markets.

Opting for mitigation and “neglecting” adaptation has affected the least responsible for climate change. Numerous studies make clear that climate change affects the poor in general and the poor in the least developed countries in particular (Baettig, Wild, & Imboden, 2007; ECLAC, 2014b). As these most vulnerable countries were the first to feel the impacts of climate change, they were also the ones who initially called for greater investment in adaptation. The fruits of that call can be corroborated on the increasing relevance that this topics has had on the IPCC reports. The academic world has not been exempt of this change; we may also see an increase over time in the number of publications on adaptation to climate change (Berrang-Ford, Ford, & Paterson, 2011).
The need for an increase of attention on adaptation did not came only from the developing countries. By the decade of  2000 some voices started to claim for a change of perspective about what to do with climate change. This appeal was based on the fact that developing countries had little to do with climate change, but were highly affected by events that it triggers (Pielke, Prins, Rayner, & Sarewitz, 2007)
As there is a different perspective between the developed world and the developing world as to what is preferable or urgent, whether mitigation or adaptation, there is also a palpable difference between how adaptation is conceived and developed in both realities. For the developing world, climate change and climate variability are new problems that come to make worse the current conditions that are more or less difficult according to each case. This situation causes that the problems or limitations that arise when looking ​​for more sustainable ways of development in the developed world are even greater outside it (Kiunsi, 2013): sometimes it can mean a tradeoff between the cheap and fast solution to their developing problems versus the “green” slow solution. (Soroos, 1994) presented this dilemma like a similar situation as the one described in the “prisoner’s  dilemma”. 
While in the developed world, an option that would serve to maintain the status quo before climate change can work, it wouldn’t be the same in the developing world. While mitigation works more on physical aspects and less in changing societal realities, adaptation can work as a catalyzer and trigger societal change. that’s why adaptation approach has to be different (Pelling & Manuel-Navarrete, 2011).
The divide between adaptation and mitigation, yet may seem logical and academically fair, has not been good for the overall process of tackling climate change. More recently, awareness grew that, historically, mitigation and adaptation have been mistakenly regarded as two fundamentally different solutions to the very same problem, thus largely ignoring possible trade-offs and synergies between adaptation and mitigation (Biesbroek, Swart, & van der Knaap, 2009). This resulted in the more theoretical than real mitigation–adaptation dichotomy; a separated approach to tackle climate change. There is a big variety of options available to mitigate or adapt to climate change, namely: changes at the institutional level, new technological developments, using ﬁnancial products, or spatial measures. As a common practice, policy makers at the national and international level have developed detached response strategies while some integrated initiatives begin to emerge with emphasis in the local level (Biesbroek, Swart, & Knaap, 2009).
One of the main differences between adaptation and mitigation – besides the clearly different ways they try to couple with Climate Change- is the way decision making is done for both cases and the suitability of these decision making mechanisms; while for climate change mitigation measures it is relatively easy to settle universal solutions –like diminishing Green House Gases emission- and then trying to get the engagement from the governments around the world in order to implement the measures. For the case of adaptation measures the context is more relevant. Nevertheless, the institutional schemes that resulted from this twin-tracked approach currently make integration of mitigation and adaptation more difficult than it would have been if a single view approach to mitigation and adaptation would have taken place from the beginning. The response to climate change is determined by complex policy architecture of institutional relationships, policy linkages, directives and procedures, interrelations, and interfaces that constitute climate policy through time and across different levels. In addition, the shift from government to governance implies the involvement of more stakeholders or at least more participation from the traditional ones. New interactions between public and private organizations and other institutions may boost the adaptation process in general(Few, Brown, & Tompkins, 2007; Satterthwaite, 2014). This shift is making institutionalization of climate policy increasingly complex and will therefore often be the limiting factor for successful integrative actions at the local scale (Biesbroek, Swart, & Knaap, 2009).
While most policies for adaptation and mitigation of climate change have a local nature – this is, country level managed-, the European Union has a number of mechanisms aimed to enhance action on adaptation to climate change: firstly, the EU strategy on adaptation to climate change sets out a framework and mechanisms aimed to take the EU's preparedness for current and future climate impacts to a new level; in a related measure, the European Commission also adopted the Green Paper on insurance in the context of natural and man-made disasters. This last initiative generates a wide debate on the adequacy and availability of existing insurance options.
Connie Hedegaard, Former European Commissioner for Climate Action, gave a good explanation on why even though climate change mitigation must be a priority (in reference to the European Union but also applicable to developed polluting countries), climate change adaptation, sometimes abandoned, must also be considered: 

"Cutting the world's greenhouse gas emissions must remain our top priority in order to keep global warming below 2°C and avert dangerous climate change. But the adverse impacts of the changing climate are increasingly evident today in Europe. Adapting to these changes is one of the most fundamental challenges for territorial development in Europe. Our strategy will help decision-makers in Europe to choose the best solutions to the benefit of their citizens. This will stimulate growth and jobs and prevent potentially high human, economic and environmental costs later on."

Currently there are some initiatives in the European level that reinforce climate change adaptation, seeking to improve adaptation and mitigation initiatives. Many of these projects are based on evaluating how the gap in the adaptation and mitigation of climate change practices between central and local governments and actors can decrease. An example of this is the BASE project; the Bottom-up climate adaptation towards a sustainable Europe; in the mitigation area, area which this study is not focused on, the initiatives are even more, like the Self city projects. Several European countries and the developed world in general have established some initiatives that also enhance the participation of the private sector. Is it appropriate to note that in this investigation the term private does not only implies companies or corporations, but individual and communal initiatives not necessarily linked with different levels of government. 
The preference of mitigation over adaptation influenced the way in which adaptation is done, replicating the top down structure used for mitigation in the adaptation planning and practice. Top-down adaptation strategies are typically aimed to reduce lost and damage caused by climate change. Lost and damages are computed based on aggregate costs and benefits across economic sectors, these data generates nation-wide economic facts and figures and comprehend a long timeframe, even if there is a strong participation of the diverse local levels. While these studies are of value for national policy makers, they are less useful for local governments, businesses and non-governmental organizations who will deliver adaptation on the ground on an everyday basis. Adaptation policies and strategies also involve decentralized decisions which need to incorporate more context-specific adaptation measures required at local scales. This is different from mitigation policies that reply more on international coordination or internationally adopted goals and practices such, even though this goals have only a local implication such as carbon neutral. (OECD, 2008) 
In the end, the result is that policies done ignoring the local realities could not work as they could if contextual conditions had been taken into account since the beginning.
1.3 [bookmark: _Toc429345614]The developing countries “bonus” 

Climate change represents an actual hazard to the wellbeing of the society; unfortunately it is not the only one. Even though it is not possible to formulate a universal definition for what is good for individuals – and hence what can be considered as true development - the lack of certain desirable conditions can surely be defined as underdevelopment. Without trying to explain the whole realities present in underdeveloped countries, it is important to give an idea of them. 

Sometimes the gap between developed and developing countries may not be that clear, especially if we have as reference upper class neighbors neighborhoods of these developing nations. However, the gap is noticeable when comparing the average of them; some countries still have a long way to go in order to provide the minimum conditions for their inhabitants to ensure a minimum standard of life.

Deficiencies in health, education and access to services are also accompanied by inefficient institutions and low productivity; these situations create an atmosphere in which everyday operation of the country can be a struggle.

Even when there is not an official list of which countries can be considered as developed, the HDI ratio gives us a good approximation of it.  HDI, however, is composed by just f four factors: life expectancy, mean years of schooling, expected year of schooling, and gross national income (Laukkonen et al., 2009). In the same line the new development goals proposed by the United Nations aim to improve life quality and promote social cohesion between communities and countries in general. These new proposals of development goals are the result of a three years process of consulting, and its adoption is still pending.[footnoteRef:1]. [1:  From https://sustainabledevelopment.un.org/focussdgs.html ] 


1. End poverty in all its forms everywhere
2. End hunger, achieve food security and improved nutrition, and promote sustainable agriculture
3. Ensure healthy lives and promote wellbeing for all at all ages
4. Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all
5. Achieve gender equality and empower all women and girls
6. Ensure availability and sustainable management of water and sanitation for all
7. Ensure access to affordable, reliable, sustainable and modern energy for all
8. Promote sustained, inclusive and sustainable economic growth, full and productive employment, and decent work for all
9. Build resilient infrastructure, promote inclusive and sustainable industrialization, and foster innovation
10. Reduce inequality within and among countries
11. Make cities and human settlements inclusive, safe, resilient and sustainable
12. Ensure sustainable consumption and production patterns
13. Take urgent action to combat climate change and its impacts 
14. Conserve and sustainably use the oceans, seas and marine resources for sustainable development
15. Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification and halt and reverse land degradation, and halt biodiversity loss
16. Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build effective, accountable and inclusive institutions at all levels
17. Strengthen the means of implementation and revitalize the global partnership for sustainable development
If we “translate” these goals to the negative way we can see more clearly what the current underdevelopment and unsustainable development problems are. At the same time some problems that are not exclusive for developing countries are also present, such as unsustainable way of livings and bad use of water resources:
1. Poverty
2. Hunger and malnutrition
3. Unhealthy lives
4.  Education quality and access
5. Gender inequality
6. Deficiencies in water access and sanitation
7. Deficiencies in energy access
8. Unemployment and unsuitable growth
9. Inadequate infrastructure
10. Inequality between countries
11. Problems in cities an human settlements
12. Unsustainable consumption and production patterns
13. Lack of action towards climate change
14. Inadequate use of water resources 
15.  Endangered ecosystems and biodiversity
16. Injustice and non-inclusive institutions
17. Lack of ideal international cooperation.
Although the conditions present in the developing countries make urgent to adapt to climate change, these situations make it difficult to perform any new initiative since this can mean a tradeoff between the urgent needs and more “extravagant” needs. Have all of the problems described affected climate change adaptation? 



[bookmark: _Toc409703381][bookmark: _Toc429345615]1.4  	Research Aims and Objectives 

The aim of this research is to identify which are the obstacles of implementing climate change adaptation in the developing world; at what extent can lessons be taken form the developed world? Bottom up approaches can be seen as one solution to these problems since it focuses more in current situations in order to reduce the (social) vulnerability against present and future natural events: they include also a relatively high participation of private and local initiative. At the same time it also improves adaptive capacity of society. The academic guess is that a transition towards bottom-up adaptation strategies is going on and that the transition management has to be done carefully taking into account the entire context if applied in developing and least developed countries. Which are the variables involved? How these variables should be managed during the transition? Could this approach work in other contexts?
Objective:
To identify the conditions that may have an impact on the feasibility and suitability of the application of climate change adaptation bottom-up approaches in the developing world. Underlying changes in the climate change adaptation initiatives experienced in the European context moving towards a bottom-up approach and evaluate the possibility of these changes being helpful in other climate change adaptation processes taking place in other regions.  
[bookmark: _Toc409703382]Research Questions:
In order to help to achieve the aims and objective of the investigation, the main research question arises:
· How bottom-up oriented climate change adaptation approach is academically understood in the developed world and to what extent these concepts may be useful for climate change adaptation in other socioeconomic realities, concretely in the developing and least developed countries?

Auxiliary Research Question:
· AR1: Which are the current and frequent difficulties found in climate change adaptation implementation in the developing world?
· AR2: Does the structure (government, laws, and organizations) and context influence the ways in which the climate change adaptation happens?
· AR3: what variables can be identified as indicators of a favorable surrounding for a sound climate change adaptation implementation?
· AR4: are the conditions favorable in Developing countries and least developed countries for implementing the bottom-up climate change adaptation approach? 

1.5 [bookmark: _Toc429345616]Theoretical approach and strategy 

Why should adaptation – if true – be different in the developing world in comparison with the developed one? We will take for granted that climate change adaptation has to be, at least, a matter of contingency. Let´s see if this makes sense.

According to contingency theory, the complexity of an issue is a direct indicator of the kind of governance approach that has to be employed when solving an issue, ranging from the technical rational approach all way down to the communicative 0ne (Allmendinger, 2009). Climate change mitigation can be reduced to a single goal: the reduction of global warming; and this can be reduced even more to CO2 emissions reduction. On the other hand, climate change adaptation, even though can also be summarized into a shortlist of concepts, comprehends many variables and is highly contextual; it is the complex topic by excellence (Lemos & Agrawal, 2006; Young, 2010). 

Climate change adaptation happens in all scales and levels of organization of human society, from individual homeowners to supra national organizations, the climate change adaptation agenda is present. Whether the “unity of analysis” or “system of interest” is in the upper level of organization or not would determine the level of complexity of it. However, in this investigation the units of analysis are the countries. 

The divergence between the “natural” planning approach for mitigation and adaptation, generates a tension inside institutions coping with climate change issues. Moreover, complexity in developing countries is more complicated than in developed ones, so, we can make a theoretical perspective of the situation of climate change and the ways to cope with it (Figure 1).
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[bookmark: _Toc429343421]Figure 1. Complexity as a criterion and the reactions towards climate change. Adapted from (de Roo, 2003)


While the best way to describe and prove the situation regarding the divergence of adaptation between developing and developed countries would be a deep and massive comparative study of adaptation programs or plans, unfortunately, that option goes far beyond the reach of this study. 

In contrast we performed a literary review about climate change adaptation experiences all over the world, with emphasis on the developing world, regardless the level of the “unity of analysis”. We tried to discover if known under-development conditions have been an issue, directly or indirectly, regarding the effectiveness of climate change adaptation actions. 

Once identified, these factors were translated to standards indicators or indexes used to compare realities between countries for a variety of purposes. These indicators, used in the local level, can also serve as guide for planning climate change adaptation at the local level. 

[bookmark: _Toc429345617]1.6 	Outline


The hearth of this research is developed in three chapters. After this introductory chapter I include a literary review of the theoretical fields used in this research work; there I try also to build a theoretical base of climate change adaptation and its context, including the characteristic -institutions, actors and roles- pertinent to the bottom up approach. Secondly, a set of diverse socioeconomic indicators will be analyzed in order to propose a guide to assess the capacity of a community regarding being able to carry out a proper bottom-up approach.  The last of the stages is the analysis and synthesis of the results.

This research in situated in the border between an exploratory research and an explanatory one. As I have stated the performance of climate change adaptation in developing countries is not completely understood yet in many dimensions specifically the social one (K. Warner & Afifi, 2014). Nevertheless, it has components of an explanatory research because even though there is not enough statistical data to make a quantitative statement, the similarities found between cases give a clear guide regarding how underdevelopment affect climate change adaptation practice. Since it also presents an incipient tool that can be used for assessing the probable drawbacks to be faced by climate change adaptation it also has an applied research component.
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2 [bookmark: _Toc429345618]Theoretical Framework: A Developing story. 

As we have seen, climate change adaptation responds to specific and distinctive characteristics of the place where it is performed. This includes social, cultural, physical and economic characteristics among many others. This unique property of climate change adaptation - if we compare it to the more homogenous climate change mitigation – has made it not so easy to define and practice it over time. 
Climate change adaptation cannot be the same everywhere; this is quite clear because actions or initiatives have to be tailor made to a big amount of variables. In the same way the governance approach has to be made to fit the specific realities, maybe even has to be adjusted to more complex situations than climate change practice per se.   
In this chapter we will see how the climate change adaptation has evolved and how the strong presence of climate change mitigation has, in some way, affected negatively the proper and effective implementation of it. Then we will assess in what scale the bottom up-approach is a solution for the complexity present in climate change adaptation in general, and particularly in the developing world. 


[bookmark: _Toc429345619]2.2 Tackling Climate Change
Early literature referencing to climate change adaptation began to be developed after the Intergovernmental Protocol of Climate Change (IPCC) first communication (IPCC, 1994). The main concern of some of these publications (Smithers & Smit, 1997; Tol, Fankhauser, & Smith, 1998) was describing the ways in which climate change adaptation was taking place, classifying the ways of adaptation in accordance to every variable available; who makes it, before or after and event, enforced or voluntarily, etc. something common in all of the climate change adaptation literature is the permanent and recurrent claim of the need of further study.
The need of more discussion regarding climate change adaptation was noted strongly during the 90’s, the period when climate change adaptation began to sound louder. Some excerpts of  literature of that decade can be useful to figure out the panorama of that time period, and also help to notice that some of the concerns pointed out then are still important, and in some level, unsolved: 
Adaptation to climate is relevant to both long term global climate change and to current variability in climatic conditions. In the case of global climate change, adaptation is important as an essential ingredient of any estimate of impacts and as one of the possible response options. For current variability, an improved understanding of individual and societal adaptation not only provides insights for estimating future adjustment, but also helps address current problems of sustainable development in light of variable and uncertain environments.[…] Key gaps and information needs exist with respect to the forms which adaptations take, the conditions (or triggers) for adaptive action, and on the situations which influence the success or failure of adaptation strategies, including the institutional and economic forces which directly or indirectly promote or impede adaptation. (Smithers & Smit, 1997. emphasis added)
With generic research on adaptation still being scarce, most of the material on the costs and benefits of adaptation has been collected in the context of impact or damage analysis. However, with the possible exception of coastal protection, most of these estimates share a number of shortcomings that make them an imperfect input for decision support on adaptation measures: […] Adaptation is often analyzed in an equilibrium context, whereas adaptation costs often tend to be a transitory phenomenon [...] Thus, adaptation is not a matter of a single adjustment to a new stable climate, but of continued adjustments to a continuously changing climate. (Tol et al., 1998, emphasis added)

The main discussion points in climate change adaptation literature pumped out in the extract, and are hence found in the most of the literature of the topic until present time:
· The time issue regarding climate change adaptation and the nature of club good of climate change adaptation  (Lecocq & Shalizi, 2007). 
· The importance of identifying the actor of adaptation, individual adaptation or communal, and so on. (Cloutier et al., 2014)
· The link with others social realities, especially sustainable development (Laukkonen et al., 2009).
· What conditions make an adaptation action or policy a successful experience or not (Brown, 2011; Jones & Boyd, 2011). 
· The never-ending and evolving nature of climate change adaptation (Lim et al., 2004).
In line with what has been exposed above, the way adaptation to climate change occurs has been one important topic of discussion. The first reason for this interest to take place is the way that adaptation is happening and conceived today; decisions are being made in offices and bureaus about how to adapt to current changes that affect mostly to people located far away from those atmospheres; hence, most of the time those decisions don’t take into account some important actors; among them, the people affected (Artur & Hilhorst, 2012). These decisions and processes of adaptation often occur even without an explicit recognition that the changes in variability of weather faced due to climatic change is actually related with human activity (W. N. Adger, Arnell, & Tompkins, 2005). Independently of this fact, what doesn’t need that much discussion is that human society will inexpugnably face the consequences of it.
While the human origin of climate change has been in discussion, and it is even denied by some (McCright & Dunlap, 2011), the fact that human activities will be affected by climate change has a great level of consensus. However, most of the focus regarding the reduction of climate change impacts on society has been given to mitigation. The clearest example to support that idea is the funding given to mitigation compared to adaptation worldwide (Lecocq & Shalizi, 2007). Whereas mitigation of climate change tries to reduce the impacts through the modification of human consumption and production patterns oriented to reduce the emission of Greenhouse effect gasses, adaptation tries to focus on the consequences of climate change with practically no taking into account the causes (O’Brien, Eriksen, Nygaard, & Schjolden, 2007).
[bookmark: _Toc429345620]2.2 Climate Change Adaptation Approaches.
As any other global scale problem, climate change adaptation has been in the world agenda for many years. Even though there is not a formal or universally accepted term that explain climate change adaptation, the way in which climate change adaptation has been understood has changed with the passage of the time and in accordance with the focus given to the problem. 
Climate change adaptation was defined by the IPCC (IPCC, 2001) in the following way: 
Climate change Adaptation is “an adjustment in ecological, social or economic systems in response the expected changes in climatic stimuli and their effects and impacts in order to alleviate adverse impacts of change or take advantage of new opportunities” 
Adaptation, however, can include both building adaptive capacity, this is increasing the ability of individuals or groups of individuals to adapt to changes, and, at the same time, implementing adaptation decisions. Both dimensions of adaptation can be implemented in preparation for or in response to impacts generated by a changing climate (W. Adger, Arnell, & Tompkins, 2005), this is the reactive and the proactive nature of climate change adaptation.
The question of how adaptation happens has generated many answers. The major difference between the classifications or framings of climate change adaptation is the way on which they consider the relationship between society and the environment, and thus, how climate change has to be faced. This diversity allows to make an attempt to classify the spectrum; an arrangement of the different climate change adaptation perspectives made by the United Nations Environment Programme is presented next (Wise et al., 2014). The classification was made in accordance with the most relevant focus of each type. In table 2 we can see at least two tendencies. One tendency centered in climate and scenarios, represented by impact analytical and decision making under uncertainty framings; and the other one centered in more societal related issues, such as livelihoods, institutions, social processes, governance and social learning.  
 
[bookmark: _Toc428988600]Table 2 Diverse Climate Change Framings. (Wise et al., 2014)
	Framing
	Focus and emphasis

	Livelihoods-based
	This approach emphasizes the importance of existing social conditions, individual perceptions, local experiences and informal institutions as critical aspects for determining how communities cope with current climate conditions as a starting point for developing appropriate adaptation responses

	Impact-analytical
	Under this approach we find the climate change adaptation concept supported by the IPCC; it views adaptation as decisions that are taken on the basis of projected future impacts, where it is assumed impacts and decisions can be singled out and formally quantified and evaluated using multi-criteria, cost-effectiveness or cost-benefit analyses.

	Institution-analytical 
	This framing emphasizes the need for horizontal integration of policy to mainstream climate change adaptation considerations into existing policy processes

	Decision making under uncertainty
	In this framing, the analysis starts with a concrete decision based upon all information on the range of possible impacts, rather than with climate scenarios and projections of impacts. An example of this can be the decision of rising dikes.

	Social & institutional process 
	This framing emphasizes how in linked social-ecological systems the outcomes of actions can usually not be predicted as they depend on actions of many agents as well as the social, cultural and natural context. The focal points of analyses thus are institutions (formal and informal rules) that shape the interplay between the actors

	Multi-level governance 
	This framing emphasizes how the cross-scale and systemic nature of climate impacts requires understanding and creating multi-level institutions and organizations that promote vertical and horizontal integration

	Social learning & adaptive management
	In this framing, the complexity and non-determinism of many resource management situations is recognized and adaptive processes of improving management goals, policies and practices through learning are adopted to help bridge the science-policy gap



It is possible to notice that climate change adaptation is, above all, a process of decision making. The mayor change in all the diverse framings described above is the way in which they cope to manage the uncertainty and complexity; firstly, the one regarding the relationship between the social systems and the environment and the best way to improve it and, secondly, the uncertainty regarding to the climatic future and the feasible consequences. This can be done by using scenarios like is proposed by (Haasnoot, Kwakkel, Walker, & ter Maat, 2013); throughout more participation (Few et al., 2007) or by mixed models combining several approaches (Bahadur & Tanner, 2014; Bulkeley, Carmin, Castán Broto, Edwards, & Fuller, 2013; Butler et al., 2014; Walsh et al., 2013).
It is possible to make an even narrower categorization about climate change approaches. The categories in which climate change adaptation can be framed and will be used in this work as complements are the top-down approach and the bottom-up approach. In short, the difference between both approaches is the way how decisions are taken and the aim of the decisions taken itself. 
[bookmark: _Toc429345621]2.2.1 The top-down Climate Change adaptation approach.
The top-down climate change adaptation approach is an approach heavily marked by the centralized decision making and the assumption of globally applicable measures of adaptation to climate change (Dessai & Hulme, 2004). It can be said that the IPCC concept of climate change adaptation falls in this approach, since it assumes that the adjustments will alleviate the impacts of climate change, giving that for granted, without any explicit mention of the importance of the context.
Not only the IPCC but in general the majority of existing adaptation studies have adopted top-down approaches. In the specific case of the IPCC, it presented a guideline to evaluate adaptation strategies in the early nineties using a top-down approach. The guideline consists of seven stages:
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[bookmark: _Toc429343422]Figure 2: IPCC adaptation guideline.(BASE, 2013)
Top-down adaptation strategies are typically aimed to reach a minimum in nation-wide damages and loses data. This data is based on the aggregation of costs and benefits across sectors after evaluating impact scenarios. While there are variations in how to present these damages and loses, since they try to cover a variety of fields (social, cultural, heritage) the easiest way to represent them is monetizing them (ECLAC, 2014a). Even though  these studies are of great value for national policy makers, they are less useful for local governments, businesses and non-governmental organizations who will deliver adaptation on the ground and will need to plan for it (OECD, 2008).
The top-down approach, using the philosophy of science language, may be described as positivist approach since it considers feasible to describe the climate change effects on the society based on the empirical experience, neglecting all the associated uncertainties (Biesbroek, Swart, & van der Knaap, 2009; Petr, Boerboom, Ray, & van der Veen, 2014; Van Asselt & Rotmans, 2002). The supporters of this assume that the future can be predicted or foreseen with some accuracy. They develop a static ‘optimal’ plan using a single most probable future -often based on the extrapolation of trends- or a static comprehensive plan that will produce acceptable outcomes in most plausible future worlds (Haasnoot et al., 2013). Even though these models have become more complex throughout time, they have not meant an improvement in the decision making capacity regarding climate change adaptation.  Dessai (2004) explains the main reasons of this.
(1) The wide range of potential impacts increases the uncertainty.
(2) The scale issue: The mismatch of resolution between global climate models and adaptation measures which are typically local. (Sometimes extremely local).
(3) Impact assessments not designed to consider a range of adaptation options. Is focused in the problem, not in the solution.
(4) Adaptation incorporated as an assumption rather than explored as a process.
(5) Impact assessments were initially developed for the scientific purpose of understanding impacts, not for decision making.
Adaptation strategies are then considered within a certain decision-making framework based on the physical impacts of climate change, impacts generated by downscaled global climatic models and the influence on the exposure unit being examined. The context – social, economic, cultural, etc.- is just merely considered (Pahl-Wostl, 2007).
Climate change adaptation, thus, involves a series of decisions made in many levels and by many kinds of actors; from individuals, corporations and civil society, to public institutions and government at the local, regional and national scales. The different degrees of power due to the diverse model of government –federal, centralized- generate various initiatives with a different level of legal force and different level of institutions in which they influence (Urwin & Jordan, 2008).  
Because climate change adaptation measures includes both direct adaptation, -like new infrastructure- and at the same time measures that are aimed at gradually increasing the adaptive capacities of other actors, the process of decision making varies according to each of the two situations. The first case will usually be constrained and influenced by a higher-level adaptation framework as well as the institutions that define all aspects of activity in that society.
Nevertheless, Climate Change adaptation measures and actions are not isolated from other decisions, but occur in the context of demographic, cultural and economic change as well as transformations in information technologies, global governance, social conventions and the globalizing flows of capital and assets. It can therefore be difficult to separate climate change adaptation decisions or actions from actions triggered by other social or economic events. (W. Adger et al., 2005)
[bookmark: _Toc429345622]2.2.2 The bottom-up Climate Change adaptation approach.

The bottom-up adaptation approach differs mainly from the top-down in the way it approaches and understands vulnerability in the climate change risk management conceptualization. 
A rather simple conceptualization of flood risk management (Dicke & Meijerink, 2008) can be extrapolated as a general climate change risk framing –and actually in other fields-. The terms included in this risk management approach are hazard; the quantification of the event itself, vulnerability, how affected the system would be in the case the hazard materializes, and exposure; the degree in which the system will be in contact with the hazard. At the end, climate change risk can be is understood as:

Consequently, the emphasis given to any of the variables listed above would define in general ways the type of actions to be followed. A table containing some typical actions for each of the three variables is exposed next. Flooding events, a very usual consequence of climate change, is used as an example situation. It can be said that one scope is to try to stop the event or at least the direct consequence of it, while the other one is to reduce the consequences even if the event actually happens. 

	Flood Risk Management

	Reduce: 
	Probability of Flooding
	Impact of Flooding

	Strategy:
	Hazard Reduction
	Vulnerability Reduction
	Exposure Reduction

	Measures:
	Higher Dikes, More space for the water.
	Early Warning And Evacuation, other Soft components.
	Relocation. Major Changes in spatial distribution.


[bookmark: _Toc428988601]Table 3. Flood Risk Management measures and its classification. (Modified from (Meijerink & Dicke, 2008a)
 
IPCC defines vulnerability as:
 “The degree to which geophysical, biological and socio-economic systems are susceptible to, and unable to cope with, adverse impacts of climate change” (IPCC, 2001)
For the top-down approach vulnerability is “reduced to” the exposure to climate hazards, and thus, adaptation is seen as the answer defined for the foreseen climate scenarios. In contrast, the bottom-up approach focuses more in the vulnerability concept and its social nature. It is, then, more concerned with the capacity of individuals or social groups to respond to the external stress. (Dessai & Hulme, 2004) 
The academics and practitioners that support the so called bottom-up approach to climate change argue that, taking into account climate change complexity regarding its projections and its impacts, it would be better to try to adapt to the present day climate variability (Foxon, Reed, & Stringer, 2009) . Since present events can be supposed to be a good proxy for near-term climate change, adapt to them instead of put the effort on adapt to uncertain projected futures may be more efficient. The adaption to the current vulnerabilities is then not focused in the hazard, but in the concrete situation of the affected ones. However, there are two fundamental limitations to the use of previous and current climatic events in climate-society research: first, similarities between cases are never perfect and, more important, since climate change is a result of unique global forcing and is likely to produce non-analogue impacts; previous events can say little about long-term climate change and climatic variability (Dessai & Hulme, 2004). 
The adaptation priorities and projects should, therefore, be more realistic and reflect better priorities on the ground than the stylized abstract assumptions of adaptation that are embedded in top-down studies (OECD, 2008); this means that instead of trying to adapt to unforeseen scenarios of climate variability and change, reinforce the local capacities of the citizens affected. For developing countries, however, this also means a challenge; but at the same time an opportunity to tie climate change adaptation with other “classical” development goals.    A schematic visualization of the contrast between these approaches is depicted next. It is opportune to note that climate change is seen as a new reality that comes to contribute negatively to a previous situation of vulnerability. The difference between the developed and developing world would be how big the social vulnerability was before climate change and the relatively importance of both sources of vulnerability, along with the physical one (Figure 3).
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[bookmark: _Toc429343423]Figure 3: The Approaches to Climate change Adaptation (Dessai & Hulme, 2004)

Hence in the rest of this investigation, the concept bottom-up approaches to climate change adaptation will embrace all the initiatives of climate change adaptation with high consideration of the local level and with emphasis in diminishing the social components of vulnerability. Consequently, this work will focus on the implications and potential barriers for this approach to be implemented in the developing world and least developed countries. 
By its nature, the basic step of a bottom-up approach can be defined like a Social Impact Assessment process with an important level of participation of local actors. However, the concept of participation of stakeholders must be formally defined for this in order avoid becoming more than a perpetuation of previous authoritarian models of governance, with a mask of collective participation(Few et al., 2007) . In the same way, it must be defined the decision making mechanism that shows explicitly how the participation of local stakeholders and consideration of local factors affects decision making. 
For some social academics, a significant interpretation of the term participation must imply a degree of the common predisposition for consultation and active involvement in taking decisions. Some authors have shown how these limited forms of inclusion are embedded and enforce pre-existing relations of social power between agencies and the public, and at the end do little to dismantle top-down styles of decision-making (Few et al., 2007).
Interaction between actors is imperative considering that no strategy can be genuinely detailed and no project can be done without the participation of others (Woltjer, 2004); however, participation is a concept that encloses many types of interaction between actors. The way in which this interaction happens is guided or constrained by diverse variables.
(Arnstein, 1969) is one of the authors that have better categorized the diverse types of participation that individuals or communities may have; she makes the concept easily digestible by presenting participation with the simile of a ladder. This ladder has eight levels that represent degrees of participation. Some of these levels can be qualified as real participation, while others are actually no participation at all.  The highest levels (partnership, delegated power, citizen control) are ‘real’ participation. Here, citizens have the opportunity to discuss and debate a plan, or even have collaborative decision-making power.
	
	

	8. Citizen Control
	Real Participation

	7. Delegated power
	

	6. Partnership
	

	5. Placation / Conciliation
	Symbolic Participation 

	4. Consultation
	

	3. informing
	

	2. Therapy
	Non-participation

	1. Manipulation
	


[bookmark: _Toc428988602]Table 4. Arnstein´s ladder of citizen participation.(Arnstein, 1969)
Meanwhile the typology proposed by Arnstein categorized diverse ways of participation depending on the role of the stakeholders there are other ways to do this. Arnstein’s ladder, however, is good enough for framing participation in climate change adaptation practice; to make it short, there should be a movement towards upper levels of participation in order to go deeper in knowing the local conditions. By analyzing objectives instead of the roles stakeholders have, it is possible to distinguish four types of participatory approaches pursuing basically different goals: policy-makers approaches, governance dialogues, corporative dialogues – all of them framed as policy dialogues- and the science-based approach (Welp, de la Vega-Leinert, Stoll-Kleemann, & Jaeger, 2006). In the bottom up approach participation is a keystone for the vulnerability assessment, but it is not the only way.
Measuring vulnerability is also a recurring topic of debate in the academic world. Of course, the components to be considered to assess the vulnerability will depend on two basic structures; what is being studied and, above all, against what the object or system is vulnerable.
There are several indicators that attempt to assess vulnerability to natural hazards as part of the risk assessment. Events fostered or increased by climate change are included within these threats. While it is true is debatable how to measure vulnerability, it can be seen in some of the evaluations that social variables used are more or less similar.
Three indexes of climate risk will be evaluated and contrasted in order to identify which variables are used to estimate the levels of vulnerability to the effects of climate change. The indexes to be used are: The United Nations World Risk Index (WRI), the Index for Risk Management (InfoRM) and the Germanwatch climate change vulnerability index.  These indexes were selected among other indexes because of the previous knowledge the author of this work has. 
Millions of people worldwide face -and suffer - natural hazards on a frequent basis. However, not all droughts, cyclones, floods, earthquakes and sea level rise trigger a disaster. The UN World Risk Index tries to identify which are the key factors that turn natural events into disasters. The WRI calculates the risk of becoming the victim of a disaster resulting from an extreme natural event for 171 countries and territories. A country faces a high risk if it is highly exposed to natural hazards and if their society is highly vulnerable; the analysis made by the WRI disjoints this two concepts, exposure and vulnerability. (UN, 2014)
In a similar way, the Index for Risk Management (InfoRM) tries to make clear which are the most important issues to address in order to diminish the impact of natural events on a proactive way. This needs a sound understanding of the drivers of humanitarian risk so that actors can work from a common understanding of priorities in order to target resources in a coordinated and effective manner. This ranking does not try to specify the amount of people to be affected, but to what extent this impacts will need international cooperation.  If the continuity of the index is sustained the time series obtained it is expected to see the trend as well. The core indicators have been chosen to respond to subtle changes in the society, governance or environment that can change the country’s risk in either direction. (De Groeve, Poljanšek, & Vernaccini, 2014)
On the other hand, the German Watch Climate Change Vulnerability Index does not try to identify what constitutes vulnerability but encloses what the impact of natural events has been in a period of 20 years. 
[bookmark: _Toc429345623]2.3 A transition in climate change adaptation (?)
The way to encourage climate change adaptation appears to be evolving. Following the Copenhagen Accord, financial resources are multiplying to fund international monetary transfers for adaptation without a solid idea of the way this money has to be spent to achieve the best feasible adaptation. National adaptation policies are also proliferating (Bauer & Steurer, 2014). A key question regarding climate change adaptation is, therefore, whether the observed adjustments and changes to perceived climate risks represent evidence of a societal shift towards a resilient society, or are merely unconnected actions of individuals motivated by different stimuli. The literature on social and technological transitions exposes the steps that need to be taken to move from the current situation to a resilient society. Specifically talking about climate change, the bulk of the transition literature has concentrated on climate change mitigation and socio-technological transitions relating to energy policy, and risk management. Thanks to empirical experience it is possible to say that societal shifts occur as consequence of a combination of changes on a period of time. This changes include variations in: regulation, technology, user practices, industrial networks, infrastructure, symbolic meanings, and culture. (Tompkins et al., 2010)
Authors like (Geels, 2002) argue that central elements of transitions are the initial seeds of change; these activities take place in what he calls “niche” level. In the case of adaptation the niche level could correspond to a community or individual. Then, the way to do things starts to change in a broader way; this includes technological add-ons and other changes in the and at the final stage of the transition, when the new paradigms takes over and is developed for wider use. These three elements do not happen independently but are shaped by broader social developments, the actions of specific actors, and political agendas which can be hidden or open.  
Then, is expected that, in certain way, ongoing bottom up projects may reflect the stage in which a country actually is in the transition toward bottom-up approaches. 
We have now briefly discussed the multilevel perspective of transitions, now we will focus on the dimensions in which transition must happen for the case of climate change adaptation.
After several work, the IPCC was able to identify the barriers that affect the most of climate change adaptation planning and implementation: limited financial and human resources; limited integration or coordination of governance; uncertainties about projected impacts; different perceptions of risks; competing values; absence of key adaptation leaders and advocates; and limited tools to monitor adaptation effectiveness, insufficient research and monitoring. (IPCC, 2014)
We can try to classify the problems described by the IPCC using the classification proposed by Clifford as barriers for sustainable development (Tan, Bertolini, & Janssen-Jansen, 2013). This categorization includes five types of institutional barriers, namely:
· Legal (L).
· Financial (FI), 
· Political & Cultural (PC), 
· Institutional & territorial (IT) 
· Practical & Technological (PT).

Identifying the barriers is not enough if we don’t properly identify where we want to go. What can we consider a good adaptation to climate change?
As I stated in the beginning of this document, bottom-up approaches tries to diminish vulnerability towards climate change with a focus on the social components of vulnerability. One way to do this is by increasing the adaptive capacity of society, or by promoting the social learning and increasing the social capital. Even if these concepts are highly interrelated it seems necessary to clarify some aspects of each.
Adaptive capacity reefers to the ability of a system to adjust to climate change (including climate variability and extremes) to alleviate potential damages, to take advantage of the opportunities that may arise, or to cope with the expected consequences (IPCC, 2001). Adaptive capacity is associated or can be measured not directly in terms of wealth, but indicators of governance, civil and political rights, and literacy. However, how national adaptive capacity varies with national socio-political goals, and different weightings given to different indicators produce different landscapes of adaptive capacity (W. N. Adger et al., 2005). Within a framework that analyses adaptation as actions it is possible to define adaptive capacity more precisely as the “actions inventory” of an individual or collective actor at a certain point in time.  This  stock is given by the set of options and constraints for adaptive action that cannot be changed by the actor after a given decision (Oberlack & Neumärker, 2011). However, having a high adaptive capacity doesn´t mean that adaptation will be necessarily good; there are experiences that show that having many options does not mean that a right combination of action will be taken (Næss, Bang, Eriksen, & Vevatne, 2005)
Social learning is based on many different theoretical fields whit a common notion about how adaptation happens. This common notion is that adaptation requires cooperation and networks among stakeholders at different levels of society, and these stakeholders might have both interrelated and contrasting views on climate risks and adaptation needs and options (Hordijk, Sara, & Sutherland, 2014). Because vulnerability to climate change is perceived differently between different groups in society, that’s why social learning is needed, because it is important to gain the perspectives of the people who are experiencing such change (Larsen et al., 2012). 
The widest sense of the world ‘capital’ refers to resources, goods or assets. Social capital, therefore, are all of the initial elements of social structures, which social actors can use in the process of the achievement of certain ends that in its absence would not be possible to obtain their objectives.  More concretely, social capital encompasses such things as the extent of networks between individuals and groups knowledge of relationships within networks and actors, local knowledge and trust between individuals and groups (Rydin & Pennington, 2000). Social capital, however, cannot be created or shaped independently of structural inequalities and the political agendas of local and global actors; local capacity-building is an important part of the process of empowering vulnerable people not only to cope and adapt, but also to shape social institutions and contribute to policy (Allen, 2006). 
Through good adaptation policies improve adaptive capacity of society. Next, our goal will be to asset what the characteristics that enable or constrain bottom-up approaches on a society are.
Among other, (Gupta et al., 2010) presents a comprehensive investigation regarding institutions capability of improving society´s adaptive capacity. The method they propose is called “the adaptive capacity wheel”. 
The adaptive capacity wheel method proposes six dimensions of analysis for assessing two more general and broad criteria:
1. The characteristic of institutions that enable society to cope with climate change, and
2. The degree to which such institutions are open to and encourage self-transformation. 
The six dimensions proposed for analysis comprise twenty two specific criteria. The method takes its name from the shape in which this dimensions and criteria are presented. Unfortunately the method itself does not provide a standard way to measure each of the twenty two criteria. However, the main idea is validated by a huge amount of literature review.   
[image: ]
[bookmark: _Toc429343424]Figure 4.  The Adaptive Capacity Wheel. (Gupta et al., 2010)
I propose, hence, to assess the Constrains identified by the IPCC (IPCC, 2014) under the classification made by Clifford (Tan et al., 2013) as barriers for sustainable development by analyzing public domain  social data and polls. This is done after having established a relation between those barriers and a categorization process inspired partially by the proposal made by (Gupta et al., 2010). A Sankey chart, typically used in engineering applications, was elaborated for representing these relationships. 
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[bookmark: _Toc429343425]Figure 5. Relations between different classifications of barriers. Source: author after literature review.

According to the Sankey diagram proposed above, to promote a variety of actors and solutions –and the general landscape for them to be possible- requires changes in the whole spectrum of institutions. The legal framework linked to the organizational landscape as well as change in political and cultural values are needed; these types of changes, however, take much more time. Nevertheless it is important to see that there are some examples of an enhanced inclusiveness around the European practice of climate change adaptation, especially regarding the participation concern.
Adaptation to climate change has been labeled as a major societal challenge that can only be tackled by including all relevant stakeholders. (Rotter et al., 2013), however, limitations in the present state of things, especially in the developing countries, could obstruct the capability to assess the social impacts linked to climate change in the local level. This drawback is an indication of the complexity of the relation between society and climate, in addition to data and resources limitations. The requirement of participants from various disciplines can be challenging, predominantly the requirement for being present at least in the most important parts of the process. The balance between expertise and available resources and information needs will require being a primary consideration of the facilitator in order to clarify and solve all the imbalances among the participants (Cloutier et al., 2014)
The participation of the common people in the decision making of a society has been subject to various analyses from different social sciences, from law to anthropology. In general, there is no need to make a deep historical analysis in order to recognize that the involvement of people in decision-making has had a progressive process in ‘the West’; coming from absolute monarchy to parliamentary system or republics. Of course this does not indicate that there have not been ups and downs in this historical development. The development had at the macro level - in this case referring to national level- in terms of collective participation in decision-making involves however the transfer of certain individual "sovereignty". The emergence of the institution that today we call state, especially in its representative forms, involves the temporary transfer of the sovereignty of the people into their representatives. The degree of session will vary according to the model of state - or the agreed model of government- but this is beyond the scope of this investigation. This transfer of sovereignty does not imply that those who are ultimately the affected by government decisions have nothing to say. In the case of adaptation to climate change the product of the involvement of more stakeholders goes far beyond from the legitimacy of the process (Welp et al., 2006). 
[bookmark: _Toc429345624]2.4 The situation in the developing world

What is happening with the practice of climate change adaptation in the developing world?

As I stated before, the academic world is dominated by the developed world; Just a quick look of any university ranking will give a sample of this. Unfortunately, this means that many topics with high relevance for the developing world and its peoples are relegated or in the best case scenario are presented without a complete understanding of the topic, an understanding that sometimes is acquirable only with a real commitment with the topic and the immersion in the context. Consequently the literature referring to climate change adaptation in developing countries is modest. However, it was possible to find a significant among of studies about adaptation in developing countries for making a big picture of it. 

Most of the literature about climate change adaptation in developing countries is constituted by individual case studies; few of them make a wider analysis of the overall situation. While this is good for knowing the tangible situation of a particular location it is not enough for making an academically acceptable statement applicable to the whole country. However, if the situations described in the studies cases can be assessed at the country level, or estimated using other sources, a framework to evaluate the needed changes of a society that want to opt for the participatory process needed for bottom up approaches can be proposed. But how is the situation of climate change adaptation for local governments and for communities tacking place in the developing world?

Since Climate change is generally perceived as a global problem and distant in time, there is considerable uncertainty about the potential impact of climate change at the local level. This is encouraged by the lack of information in local levels, or because this information only exists on a no-understandable way and inappropriate way suitable to the needs of the management structure (Jorgelina Hardoy & Ruete, 2013). Uncertainty and lack of information in the Argentinean city of Rosario has affected the efficacy of part of its adaptation plan. While the city is trying to calculate the risk of flooding in flood prone areas, much of the information needed is not produced by its own and goes far beyond the capacity of the city. Even though ‘foreign’ consultation has been made for improving this situation, most of the time the final report has no practical use, in part caused by the lack of participation of the local officials.  One of the general problems carried by lack of information is the difficulty to create commitment for facing the unknown (Cloutier et al., 2014). Some of the missing information is the lack of “downscaled” local climate information this makes it very difficult to compare how individual communities and households adapt to extreme weather events and what actions local governments can carry out to increase resilience in poor urban areas, and in general what to expect from climate change (Stein & Moser, 2014).  While lack of information may cause the creation of erroneous assumptions (Etkin & Ho, 2007), in uneducated communities the lack of a scientific explanation, even simplified for being digested by the common, can lead to the creation of an even more  erroneous assumption, such as taking climate events as god’s punishment (Schipper, 2006) and cause immobility in the society, or at least in part of it. 

The weak profile
The uncertainty about climate change experienced in developing countries makes climate change adaptation less attractive. Usually, governments are not recognized for the disasters – or problems- that their programs and actions have prevented. Staying in the same condition after and extreme event cannot be seen as an improvement in the complete sense. Reducing disaster risk and climate change adaptation in general must compete, though, for resources with other issues often considered more urgent and tangible, for example. Infrastructure and services, housing, or emergencies (Mirza, 2003; S. Moser & Ekstrom, 2010; Patz, Campbell-Lendrum, Gibbs, & Woodruff, 2008).  However, emphasizing other needs and relegating climate change adaptation to a second place is not exclusive from developing countries, and can be found in highly developed countries such as Finland (Nordic, On, & Adaptation, 2012)  or Europe in general (Massey, Biesbroek, Huitema, & Jordan, 2014)
Climate change adaptation can be relegated by almost any kind of need; health, infrastructure, education, investments promoting economic development, and so on. Since the list is, by far, bigger in the developing world, it is harder for climate change adaptation to get a relevant place if it is not linked somehow to any of these other needs listed.
In china for instance, some climate change adaptation actions regarding water scarcity. If the drought seasons were not so strong, affecting food security in the present time, the problem would have remained unnoticed for the authorities. If not by the policy entrepreneurs, some ONG´s in this case, the problem would have grown, and then, maybe, gotten the attention of the authorities. 
Formation, education and knowledge
However, it is interesting how these other priorities, such as education or poverty, are complexly related with the success of programs looking to reduce people´s vulnerability. Though not related directly with climate change adaptation goals, China’s poor villages program is a good example of this. According to the study performed by (Park & Wang, 2010) the education of the leaders of the community is one of the variables that has the most significant impact in the success of the program, along with the quality and variety of the governance structure. 
Another key issue regarding knowledge and education is that you cannot support something you don’t know. In its research regarding environmental protection policies in British Columbia, Canada, (Rhodes, Axsen, & Jaccard, 2014) concluded that even though there are other variables more important for supporting policies; such as values and perceptions knowledge plays a role. 
Heterogeneity in formation between participants of a policy design also plays a role. (Foxon et al., 2009) suggests that the lack of more appropriate facilitation tools that can be used by less literate participants can lead to a power dynamic where more educated participants feel more comfortable and authoritative, and less formally educated participants feel marginalized and disempowered. This study was performed in the United Kingdom, where the illiterate ones are the minority, some developing countries the panorama would be remarkably the opposite. 

Narrow view
The solutions to these “more important” problems, like education or lack of infrastructure, are addressed often from a narrow viewpoint. Little inclusiveness of more objectives and not responding to issues of wider impact is a common practice. Little is understood about the co-benefits of comprehensive plans that offer more synergies, said adaptation, urban planning or environmental sustainability plans. In many cities, when actions related to climate change are addressed, they are related to mitigation because the predominance mitigation has had, however developing countries are realizing that their role in climate change is adaptation rather than mitigation.
Individualism
Although there is often scope for community-level action to build more resilience to extreme weather events, this is not easy to achieve without representative, inclusive community based organizations and a strong sense of community. The examples of this come from several places worldwide.
For instance, in Buenos Aires, Argentina, in some predominantly low-income peripheral slums, each household hires trucks to bring debris to elevate their plot to reduce flood risks, and later compact the debris as best as they can. There is no agreement or coordination between inhabitants so each plot ends up at a different level. When it rains, some plots therefore get more floodwaters than others. Hence the site’s natural drainage has been changed without incorporating the necessary drainage infrastructure. This individualistic rather than collective response again denies the idealized picture of harmonious community social capital, pervasive in the development literature on participation (C. Moser & Satterthwaite, 2008).
A case study was performed by (Wamsler 2007) considering 15 disaster-prone ‘slum’ communities in San Salvador, El Salvador. This study shows the difficulties of achieving appropriate risk reduction at neighborhood level.  While households recognize that flooding and landslides are the most serious risks, earthquakes and windstorms, lack of job opportunities and water provision, and insecurity due to violent juvenile crimes were also emphasized. Households on average spent 9 per cent of their incomes investing in risk reduction. Measures taken to lower risk included diversifying livelihoods or investing in assets that were easily sold if disaster occurred. However, a complex range of issues limit the effectiveness of community measures to reduce risk. These included the individualistic nature of households’ investments, the lack of representative community organizations through which to design and implement settlement-wide measures and the lack of support from government agencies, with most residents viewing local and national governments as unhelpful or even as a limitation to their efforts. Most of the institutions that supported social housing and housing- finance initiatives, such as local and international NGOs, and government agencies, did not consider risk reduction. Although their programs usually supported safer houses, they take no actions to support insurance, or to enhance family or community capacity for recovery. The study emphasized the need for initiatives to strengthen community capacity to work collectively, so household efforts can contribute more effectively to community-wide risk reduction initiatives.
Money 
Economically speaking, marginal cost of adaptation grows exponentially for a linearly growing amount of assets. This is applicable for physical adaptation actions. On the other hand, societal adaptation actions are more cost effective, but less likely to be chosen. This happens in a bigger proportion in the less democratic countries since technical adaptation can be managed for political purposes (Michaelowa, 2001).
Since funds are limited – even for rich countries- there is always a tradeoff between adaptation and mitigation activities and the traditional governmental roles (J. Hardoy & Velasquez Barrero, 2014). While adaptation activities in the developed world increase the need of adaptation activities in the developing world, adaptation for the developing world is the only way to go, since they don’t contribute significantly to climate change. 
The lack of resources in developing countries is not a surprise, as well as the lack of human and financial capacity to address complex problems is consistent in literature. Climate change is a relatively a new issue in urban and governmental agendas, and so there is not enough  educated human resources or trained personnel in this subject to foster government technical skills from the  different areas related to climate change (Bulkeley & Betsill, 2005) . 
There is also little direct access to external financing sources for local governments. Most of the local governments depend financially form upper levels of government. This situation encourages the competition between governmental institutions; while in the developed world take the lead in climate change related issues may not be seeing appealing, the opposite occurs in the developed world since it can foster the availability of resources (Nalau, Preston, & Maloney, 2015).  In fact, in accordance with (Dziobek, Gutierrez Mangas, & Kufa, 2011) the most developed or rich a country is –on average- the local governments turn to be more independent; and the opposite, hence,  is also true. 
The political agenda
It is also possible to identify political conflicts between levels of government and also competition between areas of government looking for a protagonist role. In general the areas responsible for risk management, environment or climate change have little hierarchy and power within the governance structure, and so they need to fight in between them in order to get funding. The cross-cutting nature of the subject makes it difficult to approach when it needs the participation and coordination between branches of government, and with different sectors and actors.
Even if we can find problems with democratic institutions in the developed worlds, political situation is has its own particularities in developing countries; corruption, bureaucracy are in the order of the day. 

Centralization 
Even though decentralization per se cannot be seen as a mean of renovation for the state and to automatically improve the efficiency of services; if it is accompanied by a clear definition of the roles of each actor and by an effective transfer of managerial responsibilities and resources it can be as an interesting concept (Mosca, 2006). Vertical autonomy of municipalities can also be a key element, with some concerns, regarding climate change adaptation. Good relations between local, regional and national levels, between sectors and between the public and private spheres are also issues to consider. Local governments rarely have the necessary autonomy and power of decision on key policy issues such as transport, energy, land use, provision of infrastructure and services, etc. This can tell us that there is a "problem of fit" (a problem of adjustment) between the magnitude of the problem and the local possibilities. 
Subsidiarity principle is then applied in order to help the mentioned lack of capacities listed above. However, sometimes subsidiarity can also be a problem because of the existing conflicts (Jorgelina Hardoy & Ruete, 2013) between the levels of government. 
After seeing all the implication that underdevelopment has for climate change adaptation it is possible to present bottom up approaches as a solution as follows:
[image: ]
[bookmark: _Toc429343426]Figure 6: conceptual model of bottom-up and top-down approaches of climate change adaptation. (Author)

While implementing adaptation policies focused in physical vulnerability do not create synergies or transformations in society; at least these transformations are not something planned. As a consequence, social components of vulnerability, components that affect society even when there is no climatic event, are always present and affecting society´s activity in general, among them, climate change adaptation.
Even though bottom up approaches may face bigger difficulties in the implementation in the long run, they would generate a greater impact than the physical oriented. Even though there is not enough information or cases for tracking the convenience or not of bottom up approaches. The theories behind it give some support.

[bookmark: _Toc429345625]3.0 Methodology 

The methodology of the research can be quickly summarized as follow:
1. Identification of constrains to climate change adaptation bottom up approaches in general.
2. The reality of climate change adaptation in the developing world.
3. Identification of recurrent realities.
4. Looking for proxy variables suitable for representing the realities  
5. Conclusions
In order to do this we are going to use a method that combines an extensive study case in which similarities between developing countries will be identified, following the methodology described by (Pickvance, 2001) as universalizing comparative analysis. This type of analysis seeks the universal relation between the cases of a class, in this work the class corresponds to developing world and the common universal relation is that underdevelopment problems make it difficult to perform climate change adaptation. Universalizing comparative analysis starts from ‘surface-level’ similarities and infers that they are explicated by a not so obvious ‘deeper-level’ common cause.  However this type can also be used when there are empirical differences but where similarities are constructed by using a simplifying strategy: the object of study can be conceptualized at a higher level of abstraction; let’s say “neglecting” the small variations that exist between cases. Since it is impossible to neglect the differences between countries adapting to climate change we are using the ‘developing’ condition as a “higher order” (Pickvance, 2001)  similarity. 
In order to identify the recurrent problems of climate change practice, and have firsthand data, a survey was prepared. The survey was going to be performed during the 2nd European climate change adaptation conference held in Copenhagen. This congress, however, proved to be unsuitable choice for the research. Unfortunately, it was not possible to get the list of participants to contact them in advance. At the same time, the proportion of participants from the developing world was marginal. Even when it was possible to send the survey in advance to some participants, the answer ratio was remarkably low, and hence, useless for sustaining, if any, all the differences regarding climate change practice around the world. For reference, a sample of this survey is presented as an annex.
 
A detail of the methodology followed is presented next:
 
	Objective/ Goal
	Sources of data
	Method  of data Acquisition
	Method of analysis
	Output

	· AR1: Which are the current and usual difficulties found in climate change adaptation implementation in the developing world?
	Secondary data:
	 Collecting available documents, Literature study.
	Qualitative: theoretical approaches, Literature study
	Current Changes in Climate Change adaptation

	· AR2: Does the structure (government, laws, and organizations) and context influence the ways in which the climate change adaptation happens?
	Secondary.
	 Collecting available documents, Literature study.
	Qualitative: theoretical approaches, Literature study
	Climate Change Adaptation transition Barriers 

	· AR3: what variables can be identified as indicators of a unfavorable surrounding for a sound climate change adaptation implementation?
	Secondary data.
	 Collecting available documents, Literature study. 
	Qualitative: theoretical approaches, Literature study. Quantitative analysis of indicators.
	The relevance of the structure agency interaction

	· AR4: are the conditions favorable in Developing countries and least developed countries for implementing the bottom-up climate change adaptation approach? 
	Secondary data.
	 Collecting available documents, Literature study. 
	Qualitative: theoretical approaches, Literature study. 
	Climate Change Adaptation transition Barriers / Promoters. Diversity among practitioners.






[bookmark: _Toc429345626]3.1 Indicators, the world on a “glance”

We have seen that several authors show that there are certain realities that hamper the implementation of climate change adaptation. While an assessment of all the possible processes that are occurring or can occur around the world cannot be done in this instance, I think, however, that it is possible to work with social indicators generated by other fields of knowledge different from planning in order to assess the ability to perform climate change adaptation, specifically, bottom-up approaches.  These variables can be used as an approximation to facts that are perhaps more complex and profound but whose formal assessment goes far away from the scope of this study.
We presented how barriers applicable to bottom-up approaches can be classified using five criteria; Legal, Political & Cultural, Financial, Institutional and territorial and practical and technological. However, there are some punctual situations that are manifestations of more than one type of problem. In order to avoid this I propose the indicators to be arranged in the four different categories, namely:
Economic Factor: The first category is merely economical. The chosen indicators will try to represent the economic situation of the country and the local governments within the countries, since relatively strong local governments open the door to better participation of the communities in general. 
The Social factor: The second variable gathers the population itself and relevant demographic data, it is and indicator of the current social capital.
Institutional factor: The third category comprehends all the facts linked with institutional issues in the sense of organizational or hard institutions, such as centralization of government and social participation in decision making.
The Context: The last section of indicators will enclose situations not directly linked to climate change adaptation but which may influence the action on climate change adaptation or any other environmental related project. In short, this section assesses other issues climate change adaptation has to compete with in terms of funds or attention.
Since unfortunately there is not a comprehensive list of indicators for all the countries, some indicators will be missed for some countries and some other indicators will be missed for other. Even though there are way more indicators that could be used, unfortunately some of them are just presented for groups of countries only, such as data published by Eurostat or prepared by the OECD. This is one of the criteria for choosing or discarding indicators. After a deep bibliography review the common issues identified as problems in implementing climate change adaptation initiatives can be also arranged in these 4 main categories. 
Frequent problems found in the case review performed in climate change adaptation practice in the developing world are listed next:
· Conflicts between levels of governments because of political reasons (Jorgelina Hardoy & Ruete, 2013)
· Lack of trust in institutions (J. Hardoy, Hernandez, Pacheco, & Sierra, 2014a; Schipper, 2006; te Boekhorst et al., 2010)
· Little coordination between level of government or institutions (Ferdinand, O’Brien, O’Keefe, & Jayawickrama, 2012; Park & Wang, 2010) 
· Lack of resources in local governments; human, financial and  technical (Faguet, 2004)
· Lack of capacity of self-organization (K. Warner & Afifi, 2014) 
· Local governments depending form upper levels of government, creating a dependency relation. (Martinez-Vazquez & McNab, 2003)
· A deficit in basic services and infrastructure (Haque, Dodman, & Hossain, 2014a; Hordijk et al., 2014; Jones & Boyd, 2011; Kiunsi, 2013; McDowell & Hess, 2012; Tucker, Eakin, & Castellanos, 2010)
· Budget problems and lack of financial instruments (Linnerooth-Bayer et al., 2009)
· Low amounts of information about possible impacts (Collier, Skees, & Barnett, 2009; Tompkins, 2005)
· Problem of ownership of the property (Seeliger & Turok, 2013)
· Authoritarian ways of decision making can be common (Eakin, Lerner, & Murtinho, 2010; Schipper, 2006)
· Problems of a low literacy rate and low years of formal education, situation that impede the effectiveness of decentralized initiatives (Faguet, 2004)

The most significant situation can be grouped in four different categories. While some of the indicators shown in figure 6 could be arguably located in two categories, I have considered to put them in the one that is more conceptually related. 
[image: ]
[bookmark: _Toc429343427]Figure 7. Barriers and linked indicators

The indicators that were identified as good proxies and we will use to assess the capacity to opt for top down approaches are presented next:

[bookmark: _Toc428988603]Table 5. Summary of indicators (Sources see annex). 
	Economic
	Decentralization of expenses

	Economic
	Decentralization of Income

	Economic
	Imbalance Income Expenses

	Economic
	Net ODA received (% of GNI)

	Economic
	GDP per capita PPP international  USD

	Contextual
	Undernourishment 

	Contextual
	Deaths from infectious diseases

	Contextual
	Access to piped water

	Contextual
	Rural access to improved water source

	Contextual
	Political terror

	Contextual
	Access to improved sanitation facilities

	Contextual
	Availability of affordable housing

	Contextual
	Access to electricity

	Contextual
	Homicide rate

	Contextual
	Perceived criminality

	Contextual
	Greenhouse gas emissions

	Contextual
	Biodiversity and habitat

	Social
	Income Gini coefficient

	Social
	Adult literacy rate

	Social
	Mobile telephone subscriptions

	Social
	Internet users

	Social
	Political rights

	Social
	Freedom of speech

	Social
	Freedom of assembly/association

	Social
	Freedom of movement

	Social
	Years of tertiary schooling

	Social
	Women's average years in school

	Institutional
	Private property rights

	Institutional
	Community safety net

	Institutional
	Government Effectiveness

	Institutional
	Corruption Perception Index




[bookmark: _Toc429345627]3.1.1 The Economic Factor
The term developing countries or less developed countries is itself linked to the economic conditions that these countries live. It is true there is no single indicator that can include without objection which is a developed country and which is not, however the difference between the countries is quite evident on a global scale. While in the most of Western Europe, North America Japan, South Korea, Australia and New Zealand, along with oil-producing nations of the Middle East and amongst others have the basic needs of its inhabitants widely covered; it is no exaggeration to say that the situation is quite different in the rest of the world. In other countries the basic needs of the population, or at least a majority of the same, are still outstanding issues.
In economic terms, the indicator that reflects the amount of goods and services consumed in the country, the gross domestic product. Even better, however, to use this correcting amount because of the diversity of purchasing power between countries.
The GNP can be used to show us at least three issues related to climate change and climate change adaptation:
1. The magnitude in terms of economic losses that climate change can generate(Bouwer, 2006; Thursday, Ostergaard, & Krahmer, 2014) 
2. The economic constraints which the country as such can have regarding the various levels of government (Linnerooth-Bayer & Mechler, 2006; Mirza, 2003).
3. Indirectly it can be considered as an indicator of the ability to self-adapt individuals (Fiszbein, 1997; Schipper, 2006).
It is important to note that while it is true that poverty of a country can be an obstacle for adaptation, this can also be seen an incentive. Several economic studies have modeled situations with adaptation to climate change compared to a situation of inaction; in all cases the adaptation is more profitable (Lecocq & Shalizi, 2007).
In addition to that, there is evidence that another aspect to consider when evaluating adaptation can occur at smaller scales is the economic  and political independence of local governments (J. Hardoy, Hernandez, Pacheco, & Sierra, 2014b). This can be measured by the degree of decentralization of expenditure and income published by the International Monetary Fund. The extent to which the decentralization of expenditures is lower than the revenue decentralization will be an important indicator of the autonomy of local governments. The greater economic independence of local governments, the greater possibility the local government would have to promote participation mechanisms and perform adaptation by their own. 
Another important indicator is the degree of dependence on foreign aid in the country, either as non-repayable grants or transfers. If the reliance on foreign aid is big for certain country, there would be fewer possibilities for it to be self-determined. It is good to recall that, according with (Dolowitz & Marsh, 1996) international aid can be used as a way to involuntary policy transfer and create unexpected negative impacts.
Similarly, inequality is considered as a component of vulnerability (De Groeve et al., 2014). Greater inequality indicates that, if the already scarce resources situation, you must add that there are many who have little and the few who possess much. A society with high inequality tends to polarization and makes more difficult any collaborative practice (Forrest & Kearns, 2001; Solecki, 2012) .
[bookmark: _Toc429345628]3.1.2 The social factor 

The social variable is another determinant factor in terms of the ability to establish participatory mechanisms. In this category I have tried to include variables that can give us an idea of ​​who are participating in the climate change adaptation process.
While the formal or academic knowledge cannot be considered the only valid way of knowledge, it cannot be totally ignored. In order to evaluate this form of knowledge have included the following indicators:
1. Literacy rate: a population that possess low level of reading comprehension would be easier to handle and have greater difficulty in interpreting and assessing the various proposals
2. Tertiary Schooling: lack of professionals can make more difficult the participation of the formulation of the proposals. The greater number of professionals from various disciplines has in the general population, the easier it will be to formulate successful in less time.
3. Education of women: in developing countries there are a lot of female-headed households. Therefore, a higher level of education among women would facilitate the participation process.
Another important aspect to consider is the existing system of freedoms in each country. While in countries of a great democratic tradition - even centuries - citizen participation is seen as normal, there are situations, such as post-war situation, which could inhibit a participatory process. There are indicators, though subjective, that attempt to measure these situations:
1. Freedom of speech: freedom of expression is a fundamental component for citizen participation, especially for it to be honest. The lack of freedom of expression can inhibit the citizens to express their real needs and consequently affect the evaluation of the additional social components of vulnerability.
2. Freedom of assembly: freedom of assembly refers to the extent that citizens can have meetings. While this may be shocking to society in developed countries, unfortunately there are still places to meet for certain purposes are forbidden under limited circumstances.
3. Political rights: political rights refer to the rights of citizens in the face of the established power. First generation rights, as they are also called, include among other freedom of speech, the right to a fair trial, freedom of religion and voting rights.
Access to communication technologies is also a significant issue. It is pertinent to note, for instance, the financial revolution that the introduction of cellular technology has meant for certain regions of Africa, with financial services or products that make a smart use of basic cellular technology. 
Effective real-time communication between citizens facilitates the exchange of ideas and practice of citizen participation (Haque, Dodman, & Hossain, 2014b; Nordic et al., 2012; J. Warner, 2008) . The following indicators have been chosen as a way of representing this situation:

1. Access to cellphones or mobile phones per 100 habitants.
2. Internet access / Internet subscribers per 100 habitants

[bookmark: _Toc429345629]3.1.3 Institutions

This section tries to evaluate the institutional components related with participation and government in general. Even though there are performance indicators of government efficiency regarding financial efficiency and budget expenditure, the way how government`s structure is perceived by citizens seems to be more important (Goldfrank, 2006; Oberlack & Eisenack, 2014). 
It is possible to take two different perspectives on this issue, in accordance to what we think mistrust to institution and governmental organization generates in the population.
a.  A good perception leads people to elude to participate, since they have confidence enough of the current establishment  (McCright & Dunlap, 2011). Hence, they will be more proactive to act if they had a badly valued institution.
b. A good perception promotes citizen participation, since they perceive their ideas will be considered in the process; and on the other hand mistrust would mean a lack of interest to participate. (McSweeney & Coomes, 2011) 

In this work the second meaning or approach is considered. According with the literature that’s the most common tendency worldwide, without difference between the developing and  the developed world (Busscher, Zuidema, Tillema, & Arts, 2014; De Groeve et al., 2014; Ferdinand et al., 2012; Fiszbein, 1997; J. Hardoy & Velasquez Barrero, 2014; Hughes, 2005; Linneroothbayer & Mechler, 2007; Meijerink & Dicke, 2008b; Moore & Westley, 2011; C. Moser & Satterthwaite, 2008; Rietveld & Stough, 2004; Schipper, 2006; Smith, Williams, Hopkins, & Joynt, 2013) and actually makes more sense with my modest experience of the issue. 
In order to evaluate the perceptions of citizens regarding the honesty of the state`s institutions will be the corruption perception index. The index captures the level of misuse of political or governmental authority for obtaining private benefit. Even though it is not a direct indicator of government quality, it is important to take it into account since for participation what is important is the perception of the population.
However even though it can be considered as highly subjective, there is also an indicator that actually claims to measure the effectiveness of the government. This index is created by combining 31 governance indicators. These data sources are rescaled and mixed to create six aggregate indicators using statistical methods. The government effectiveness index captures perceptions of the quality of public services, and the degree of its independence from political pressures, the quality of policy formulation and implementation, and the credibility of the government's commitment to previously formulated policies (De Groeve et al., 2014) .  
There is one very subjective indicator to use that tries to represent the sense of belonging of the community members. The indicator is built using the answers to a really simple question; will the community help you in case you need it?[footnoteRef:2] While measuring social cohesion is a difficult task, the community safety net index gives an idea if the community gives a supportive atmosphere or not in order to undertake a local level action (Eakin & Lemos, 2010; van Aalst, Cannon, & Burton, 2008).  [2:  "If you were in trouble, do you have relatives or friends you can count on to help you whenever you need them, or not?", Cid-Gallup.] 

[bookmark: _Toc429345630]3.1.4 Context: the big picture

Despite the concern about climate change in the whole world, it is not a popular topic for politicians. A constant in most case studies to adaptation to climate change in the developing world is how it must compete with other priorities. Normally these priorities are palpable and early realization goods compared to sometimes time-consuming effects of adaptation to climate change actions (Busscher et al., 2014). Most of these priorities are measures or projects to fulfill the basic needs of the population. The developed world does not have this type of obstacles since these needs were covered in the developed world decades ago.
Social problems such as violence, illness, lack of basic services, inadequate access and basic health services are, whit more or less reason, situations that deserve more attention by the public that adaptation to climate change (Schipper, 2006). Therefore, indicators that reflect the kind of deficiencies in health, infrastructure, housing and crime can be used to assess the feasibility of bottom-up approaches since they will be no “rivals” in getting funding or attention (Mirza, 2003; S. Moser & Ekstrom, 2010; Patz et al., 2008). 
For the topics related to health, the following indicators will be used:
1. Mortality from infectious diseases: this means that campaigns of vaccination and education are still needed.
2. Malnutrition: this is one of the ultimate inhuman realities. A high malnutrition index means that basic necessity of food is not supplied.
There are other needs that, if not fulfilled, have not only the human factor involved in it, but also have an impact in economy. Infrastructure is one of the components of government expenditure. While some of this infrastructure is more a national or regional government issue, such as main roads and highways, other are sometimes undertaken by local governments. In terms of infrastructure and housing the following indicators will be used in the evaluation:
1. Access to drinking water.
2. Access to housing.
3. Clean water access in rural areas.
Another contextual reality that can be considered as opposite to the developed world is the criminality. Crime indices in violent countries are sometimes higher than the casualties’ rates in war zones and can affect the normal operation of the society. While there are some more elaborated criminality indexes we are going to use primordially the murder rate, since, contrary to other crimes, murder is always reported. 
Data processing
Having collected all of this information, the next step was to create a comparable measuring unit. Since the indicators are measuring a countless amount of circumstances or issues the following methodology would be used. For every indicator we are going to create a scale going from o to 5.  The higher the value, the less it is needed to improve that issue in the society in order to have a successful bottom up approach to climate change, or at least have more probabilities to become one. 
The applied conversion is this:


Most of the values mentioned are intuitive, this means, the higher the value the best quality of living. However, some of the values are an expression of a bad issue, such criminality rate and undernourishment, and so are negative in essence, in this case the scale has been change to have the same meaning.


After applying the normalization of ranking it was possible to evaluate the four factors. The closer the value is to the center of the graph, the hard it would be to implement climate change adaptation actions in general and especially the ones implementing a bottom up approach.  
Since there is not enough data for every country, a selection of countries needed to be made. However, in order to evaluate a little bit closer the realities of some countries, a smaller sample was taken (Table 6). The selection criteria are explained next:
1. Availability of all the indicators studied
2. Geographical diversity representing the five continents[footnoteRef:3]. [3:  In the Spanish world, as well as in other cultural contexts America is considered one single continent. ] 

3. At least one developed and developing countries form the same region.
4. Previous knowledge of the author. 

[bookmark: _Toc428988604]Table 6. Selected countries use for exemplification.
	Country
	Situation
	 
	Government

	Australia
	Developed
	Federal

	Germany
	Developed
	Federal

	France
	Developed
	Centralized

	Netherlands
	Developed
	Centralized

	Spain
	Developed
	Decentralized

	South Africa
	Developing
	Centralized

	Morocco
	Developing
	Centralized

	Indonesia
	Developing
	Centralized

	El Salvador
	Developing
	Centralized

	Colombia
	Developing
	Centralized

	Brazil
	Developing
	Federal



After this selection the indicators were presented in a spider chart. Each of the countries was graph along with the mean value of the eleven countries.  This average will serve a as a guide for analyzing the situation of the country in each aspect and judge it as negative or positive. The 11 graphs are presented next and discussed afterwards.

[bookmark: _Toc429345631]4.0 Result and Discussion 

We have plotted 22 variables trying to represent the five dimensions of situations that can hamper climate change adaptation practice. Even though the indexes were calculated for 172 countries, only eleven cases are going to be commented and discussed. The criteria of the selection of these countries are explained in the previous chapter.
[image: ]
[bookmark: _Toc429343428]Figure 8. Plot of indicators; the Netherlands.

While the Netherlands (Fig. 7) is a centralized country, which is understandable because of its small size, the only difficulty that opting to bottom up approaches might face is the relative little economic power. This situation is though largely superseded by other economic factors such as its high GDP per Capita; at the end even though the Netherlands local governments have less economic independence when compared to the other countries, resources do not mean a real obstacle to local governments.  In El Salvador, the smallest country of the sample, the weakness of local government institutions would be an additional issue; the context of violence and barely met basic needs are additional priorities, just as stated by (Wamsler, 2007). It is important to note, however, that even if the difference in economic terms between the two countries is very large, there are indicators of social demographic type that are quite similar. This occurs specifically in indicators such as political rights.
[image: ]
[bookmark: _Toc429343429]Figure 9.  Plot of Indicators; El Salvador.
Salvadorian case is quite clear: even though services are averagely covered, there are some indicators that clearly could affect adaptation: the economic context and the criminality rate.  
France and Germany are the biggest economies in the European Union, it is noticeable how both of these countries have converged to a similar indicators in many aspects. Can the apparently “bigger” problems be found in the climate change practice in these countries? If we take a look we will notice that according to this scale the difficulties that these countries may face should be related with lack of affordable housing in France (Figure 10) and low dependency of local governments in Germany (figure 11); however, we haven’t been able to identify those as primarily difficulties regarding climate change adaptation; still we cannot say that they don’t occur...
[image: ]
[bookmark: _Toc429343430]Figure 10. Plot of Indicators; France.

Apparently climate change adaptation problems in France are different. The post 2003 heat waves policy change occurred in France analyzed by  (Poumadère, Mays, Le Mer, & Blong, 2005) highlights more problems regarding the lack of a risk culture in France in general. The big number of actors that will have to be involved in future crises of similar character as the experienced in 2003, he guess, will require a “huge effort” of pluralistic coordination will face this lack of risk culture will make this harder.
Even though it is not directly linked with climate change adaptation practice, housing has played a role in climate change impacts in France.  Most of the in home victims in 2003 heat wave lived alone -almost isolated- and in small habitation units, some of them even smaller than 10 m2 (Poumadère et al., 2005). Housing should be considered a factor on a climate change adaptation plan…
In the case of Germany the situation of local governments is similar to the one experienced in the Netherlands; they are really involved in the climate change adaptation policy and practice. Since Germany is a federal country, the states’ governments play the leading role in climate change policies, leaving for the central government the formulation of central guidelines only.  



[image: ]
[bookmark: _Toc429343431]Figure 11. Plot of Indicators; Germany
Another European country affected by climate change taking as example is Spain. Spain presents only one indicator below the average level is the availability of affordable housing, whit levels even lower than the ones found in France. Droughts are expected to be one of the hardest consequences of climate change in the Iberian Peninsula, a region with a current low annual rainfall if compared to the rest of Europe; however this situation is not strong enough for impeding access to water resources, in accordance with the indicators.
Nevertheless, water scarcity is not uniform through the whole country but varies significantly. This situation has trigger some political distress between regions and are reflected in the national hydrologic plan (Bosque Maurel, 2008). However, the indicators corresponding to Spain and its political context do not show any sign of it.
[image: ]
[bookmark: _Toc429343432]Figure 12. Plot of Indicators; Spain.
The remaining five out of eleven countries taken as example are shown in the annex 1, and could be analyzed in similar ways.
The graphics show from the initial figure until the last one depict us a reality that was known in advance and can be accessed freely anytime; the situation in the four areas assessed seems to be, with some variations, rather more chaotic in selected developing countries than in developed ones.
The situation is more worrying in countries where basic needs are not met for a great portion of the population. This happens, for example, in the case of Indonesia, despite being considered one of the 20 largest economies in the world it presents deficiencies in basic services and lack of rights to private property. Brazil, with a similar population and economy presents a situation where even though the lack of basic services does not seem to be a problem, the country can be faced with "political terror" and a perception of corruption just above average by the time when the indicator was made. Probably in this moment the perception can be even higher.
Other scenarios depicted show and confirm what was guessed from the beginning, while developed countries show a situation that can be considered as favorable for citizen participation and identifying the few vulnerabilities they have; in the developing counties precisely this situation of vulnerability, expressed in terms of lack of basic services, and a shortage of resources constitute per se an obstacle for climate change adaptation; while it becomes what elements of vulnerability need to be faced it is most difficult to do it.


[bookmark: _Toc429345632]5.0 Conclusion

In this work we have seen the implications of climate change and the options that global and local societies have. We discussed a little about de dichotomy between climate change adaptation and mitigation and also analyzed how climate change adaptation can be focused. We also review how climate change adaptation happens in developing countries and the extra challenges they face.
While this topic is still in the exploratory phase, it seems to be clear that underdevelopment situations evidently affect climate change adaptation in diverse ways. While the direct implementation of the survey would have given more details of the type of problems present in each region, we considered that the gathered information allows proposing as feasible that climate change adaptation is, in general, more complicated in developing countries than in developed ones. New research should establish deeper case studies whit a concise following process.
The implementation of up button measures will obviously also depend on the particular situation, but the instrument of evaluation proposed here or any other with a similar goal allows to identify which should be the main focus of the proposed measures or solutions and at the same time which could be the drawbacks.  
Conceptually speaking the economic concerns and its manifestations –lack of access to basics services, violence- are the more recurrent difficulties found in the developing countries. While conceptually speaking economic problem is easy to solve – the increase of capital available- it is not easy to materialize the solution.
Two types of solutions can be investigated in order to provide economic support to local initiatives in the best way:
1. The budget of the lowest levels of government is strengthened, and do they can promote initiatives.
2. Communities and projects are financed directly.

Each of these solutions has their pros and cons. While strengthening the budget can be administratively easier, strengthen the economics of communities in a direct way requires further strengthening of communities, not only in economic terms but also in basic technical capacity and institutionalization.
To see adaptation as an investment can allow seeing adaptation as a subject of partnering, not just mere collaboration. To have private partnership can also be seen as an opportunity; but this can be a double bladed sword for the communities because of power disparities. However if the necessary cautions are taken can lead to a good end the partnership relation can also happen directly between communities, or between local governments without the sponsor of uppers instances of government.

The benefits of partnering occur in many ways. From the economic point of view there are cost advantages which come forward through the integration of various elements or subsequent steps of a common project. This stimulates tighter vertical integration and also generates economies of scale. When cost advantages or learning effects can be found through scale effects this would drive horizontal integration (Hijdra, Woltjer, & Arts, 2014). Under this new paradigm, a planner should create a strategic vision of the future, commit to short-term actions, and establish a framework to guide future actions. A plan that embodies these ideas allows, because of it dynamism, adaptation over time to meet changing circumstances. 
As any other “business” a business plan has to be done, identifying the risk and opportunities. This urges us to settle down methods that allow having a clear horizon of possible events in the “distant” future; and at the same time work towards solving the sooner effects of climate change without putting obstacles to the strategic long term goals. A process that appears to settle long term objectives without seeing and working toward solving the nearer impacts of climate change is likely to have been subject to managerialism and misinformation, in part through the selective inclusion, or exclusion of stakeholders. (Few et al., 2007)
Sometimes climate change adaptation will require a deeper change; this means to make transformations to alternative ways of living. Giving more powers to the communities means giving more responsibilities. So, provide them a robust decision making system is also needed. Adaptive planning policy pathways can be a useful instrument for facilitating decision making at the community level, especially in the climate change context.
There are many proposals regarding how to solve climate change impacts in the short and the long term and at the same time include as many interest and stakeholders as possible. Most of these approaches are linked with the concept of adaptive governance. The tools of adaptive governance that this work will explore are the Adaptive Pathways and the Adaptive Policymaking. These approaches combined create the so called Dynamic Adaptive Policy Pathways. Under this new paradigm, the promoters should create a strategic vision of the future, commit to short-term actions, and establish a framework to guide future actions. A plan that embodies these ideas allows for its dynamic adaptation over time to meet changing circumstances. 
One of the developers of the idea gives deeper explanations, for the two underlying concepts of dynamic adaptive policy pathways: Adaptive Policymaking is a theoretical approach describing a planning process with different types of actions (e.g. ‘mitigating actions’ and ‘hedging actions’) and signposts to monitor to see if adaptation is needed. In contrast, Adaptation Pathways provides an analytical approach for exploring and sequencing a set of possible actions based on alternative external developments over time.(Haasnoot et al., 2013)
Central to adaptation pathways are adaption tipping points, which are the conditions under which an action no longer meets the clearly specified objectives. The timing of the adaptation point for a given action, its expiration date, is scenario dependent. After reaching a tipping point, additional actions are needed. As a result, a path develops. The Adaptation Pathways approach presents a sequence of possible actions after a tipping point in the form of adaptation trees (e.g. like a decision tree or a Metro map). Any given route through the tree is an adaptation pathway. Typically, this approach uses computational scenario approaches to assess the dispersal of the sell-by date of several actions across a big ensemble of transient scenarios. This distribution can be summarized in box- whisker plots, and the median or quartile values are used in generating an adaptation map. The exact date of a tipping point is not important; the moment should be roughly right. The effects of the different sequences of actions can be assessed in the same way as individual actions. To cope with the presence of different stakeholders, values, and worldviews, cultural perspectives can be used to map these out (Haasnoot et al., 2013). A simplified scheme of a pathway is depicted next.
[image: ]
[bookmark: _Toc429343433]Figure 13: Adaptation pathways and evaluation (Haasnoot et al., 2013)
In this context adaptation pathways should try to create decision-making processes and structures which can boost communities’ and stakeholders’ capacities to influence direct and indirect drivers of vulnerability.





Even though bottom-up approaches to climate change require a bigger effort, it is also true that they trigger better options for developing countries. While top down adaptation could lead us to undertake colossal works in order to stop the effects of climate change, bottom-up allows us to see the real cause of the problems and maybe use climate change as a window of opportunity in order to change realities that should have been changed long ago.
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