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 ABSTRACT  

 

Policy Options for Addressing Climate Change, With a Focus on Ecosystem Based 

Adaptation (EbA): A Case Study of Guyana  

  

Ramesh Lilwah 

Environmental Applied Science and Management 

Master of Applied Science, Ryerson University, 2015 

 

Close to ninety percent of Guyana‟s population live along a low lying coastal plain, 

which is below sea level and very vulnerable to the impacts of climate change.  While the 

national government has not yet developed a comprehensive climate policy, the potential impacts 

of climate change is considered in several sectoral policies, much of which emphasize 

mitigation, with little focus on adaptation.  This research examined the current priorities for 

adaptation by a review of the policies within the natural resource sector to identify opportunities 

for adaptation, especially ecosystem based adaptation.   

A Diagnostic Adaptation Framework (DAF) was used to help identify approaches to 

address a given adaptation challenge with regards to needs, measures and options.  A survey 

questionnaire was used to support the policy reviews and identified four key vulnerabilities: 

coastal floods; sea level rise; drought and extreme weather events.  The application of the DAF 

in selecting an adaptation method suggests the need for more data on drought and extreme 

weather events.  Coastal flooding is addressed, with recognized need for more data and public 

awareness for ecosystem based adaptation.         
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1.0 Introduction and Objectives 

 Climate change is now the foremost emerging environmental challenge that poses an 

existential threat to humanity‟s welfare and the survival of our present civilization (Barnett, 

2001; Paavola & Adger, 2006; Solomon, et al, 2007; Ahmad & Wei, 2012; Hansen, et al, 2013; 

IPCC, 2014; Goodstein, 2015).  The magnitude of this threat is gradually dawning on humanity 

and because of its global effects it is one of the toughest public policy problems that humanity, 

on the whole, has ever faced (Buhaug et al, 2014; Sachs, 2015).  This is not a local problem 

where a local community can come up with a solution and resolve the issue.  This threat involves 

the entire world and is centred on the economy which is driven by energy in the form of fossil 

fuels such as oil, coal and gas.   So herein lays the problem: energy in the form of fossil fuels is 

the driver of the economy and it is also the driver of climate change due to the emission of 

carbon dioxide (CO2), which is the major greenhouse gas responsible for this problem and much 

of which, will remain in the atmosphere for millennia (IPCC, 2007; Archer, et al, 2009; 

Solomon, et al, 2009).  

The recent fifth Assessment Report (AR) from the Intergovernmental Panel on Climate 

Change (IPCC) has unequivocally identified humans as the major cause to climate change and 

states “Human influence on the climate system is clear. This is evident from the increasing 

greenhouse gas concentrations in the atmosphere, positive radiative forcing, observed warming, 

and understanding of the climate system” (IPPC, 2014).  This position was underscored by other 

reports from key institutions such as the United Nations (Bierbaum et al, 2007), US Global 

Change Research Program (Karl et al, 2009), and the Potsdam Institute for Climate Impact 

Research and Climate Analytics (World Bank, 2012). 

This research looks at the situation in a developing country, Guyana, with a coastal plain 

that lies below sea level and that is highly vulnerable to the effects of climate change such as 

coastal floods and sea level rise. Even though attempts have been made at mitigating the effects 

of climate change, little focus is given to adaptation in Guyana.  Since mitigation alone will not 

solve the climate change threat, there is urgent need to direct more attention and resources to 

adaptation, including ecosystem based adaptation. This thesis considers potential use of 

ecosystem based adaptation in the context of recognized adaptation priorities and needs in 

Guyana. The lessons learnt from Guyana can also be used for other jurisdictions within the 

Caribbean region all of which faced the common threat of climate change. 
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As more scientific evidence becomes available, the global policy discussions on 

mitigating greenhouse gases have intensified in academia, civil society and in the policy circles 

of both developed and developing countries.   Even though carbon dioxide (CO2) is the main 

contributor to climate change, especially through the burning of fossil fuels, there are other 

greenhouse gases that also contribute to the problem and these include: methane (CH4), nitrous 

oxide (N2O), hydroflurocarbons (HFCs), perflurocarbons (PFCs) and sulphur hexafluoride 

(SF6)
1
.    

Many would agree that the concept of climate change is not new, with the origins of 

awareness of its cause dating back almost two centuries.   In 1824, Jean-Baptiste Louis Fourier, a 

French Mathematician, calculated that an object the size of the earth and distance from the sun 

should be much colder.  He then proposed that the earth‟s atmosphere was acting as a blanket, 

allowing it to warm up. Fourier is generally credited with being the first person to describe the 

“Greenhouse Effect” and calculated that if greenhouse gases were not part of earth's atmosphere 

then the temperatures would be some 18°C lower (Fleming, 1999). 

Some fifty (50) years later in 1896, Swedish chemist and Nobel Laureate, Svante 

Arrhenius was the first to link the increase in carbon dioxide (CO2) in the atmosphere to the 

increased combustion of coal that accompanied the Industrial Revolution (Graham, 2000).   He 

also predicted based on manual calculations that the doubling of the CO2 in the atmosphere 

would cause a rise in the mean temperature of the earth‟s atmosphere of about 5°Celsius and 

forecasted that this would happen in about 750 years, based on human use of coal, gas and other 

fossil fuels (Sachs, 2014). Gilbert Plass was a weapons researcher, born in Toronto Canada, but 

who lived and worked in the United States and pursued climate research in his free time. In 

1956, he analyzed how CO2 trapped heat and reported that the impacts of CO2 on climate would 

be evident by the end of the twentieth century and could pose severe problems on the climate 

system for future generations (Schmidt, 2010). 

One way to get a sense of the current status of CO2 concentration in the atmosphere is 

from the world famous Keeling Curve, data for which is gathered under the Scripps CO2 

Program from the Scripps Institution of Oceanography, San Diego, California.  This Program 

                                                           
1
 Kyoto Protocol to the United Nations Framework Convention on Climate Change (Annex A) 

(1998), Available at: http://unfccc.int/resource/docs/convkp/kpeng.pdf (Accessed on: June 2015) 
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maintains a station at the Mauna Loa Observatory in Hawaii and is the longest running high-

precision instrument record for atmospheric CO2 measurements collecting concentration data 

since 1958
2
.  The data are gathered at an altitude of 3400 m in the northern subtropics, and may 

not be the same as the globally averaged CO2 concentration at the surface
3
, however the data are 

understood to reflect a general pattern of increase expected globally.  Carbon dioxide 

concentrations have increased at Mauna Loa from 1958 to present (Figure 1).  Moreover, the 

estimated mean rate of growth in CO2 concentrations in the atmosphere has accelerated since the 

beginnings of the Keeling Curve (KC).  The rate has gone from about 0.54 parts per million 

(ppm) year
-1

 in 1960 to over 2.25 ppm year
-1

 today
4
.  This data is similar to that gathered from 

other research and from global CO2 emission trends reported from the National Oceanic and 

Atmospheric Administration (NOAA), which also gave a CO2 level of over 400 ppm so far, for 

the year 2015 and a growth rate of CO2 of about 2 ppm since 1995 (Battle et al 1996; Butler & 

Montzka, 2015).  The symbolic 400 ppm CO2 concentration was crossed in 2013 and the average 

monthly global CO2 concentration is also now 400 ppm (Banerjee, 2013; Gerken 2013; 

McClendon, 2013; Thompson, 2014; Lazare, 2015; Oh, 2015).  As shown in Figure 1 the CO2 

concentration at the Mauna Loa Observatory was 403.96 ppm on May 07, 2015.    

                                                           
2
 Scripps C02 data, Mauna Loa Observatory, 2015, available at: co2now.org/Current-CO2/CO2-

Now/scripps-co2-data-mauna-loa-observatory.html (Accessed on May, 2015)  
3
 Earth System Research Laboratory, Global Monitoring Division, 2015, Available at: 

http://www.esrl.noaa.gov/gmd/ccgg/trends/#mlo_data 
4
 Earth System Research Laboratory, Global Monitoring Division, 2015, Available at: 

http://www.esrl.noaa.gov/gmd/ccgg/trends/ 
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Fig 1: The Keeling Curve showing CO2 current concentration (ppm) at the Mauna Loa 

Observatory as at May 07, 2015. Source: Scripps Institution of Oceanography, 2015  

The real concern today is the current pace at which the CO2 concentration has increased, 

based on the geometric growth from energy use, compared to earlier times when Arrhenius made 

his forecast (Waller-Hunter, 2003).  According to the British Petroleum (BP) Statistical Review 

of World Energy 2014
5
, coal consumption grew by 3% in 2013 and its share of the global 

primary energy consumption has now reached 30.1%, the highest since 1970.  Boden et al 

(2012), reported that the growth rate of fossil fuel emissions increased from 1.5% year
-1

 during 

1980–2000 to 3% year
-1

 in 2000–2012, mainly because of increased coal use.  So, as argued by 

Geden (2013) and Hansen et al (2014), even though Parties to the United Nations Framework 

Convention on Climate Change (UNFCCC, 1992) have agreed to reduce the emission of CO2 

and other  greenhouse gases, the reality is, these emissions have accelerated.  Moreover, as 

                                                           
5
 BP Statistical Review of World Energy 2014, available at: 

http://www.bp.com/content/dam/bp/pdf/Energy-economics/statistical-review-2014/BP-

statistical-review-of-world-energy-2014-full-report.pdf (Accessed on May, 2015) 
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reported by the United States Energy Information Administration
6
, new efforts are underway to 

expand fossil fuel extraction from drilling, hydro-fracking and coal mining.  In May 2015, the 

US Bureau of Ocean Energy Management (BOEM) gave a conditional approval to Shell Gulf of 

Mexico Incorporated‟s exploration plan that proposes the drilling of as many as six wells in the 

Arctic
7
. During this same period, in May 2015, Exxon Mobil Corporated announced a significant 

offshore oil find in Guyana, South America, in an area known as the Stabroek Block, 120 miles 

off the coast of the country
8
.    It is now projected that, if we continue with this business as usual, 

the doubling of CO2 in the atmosphere to cause a 5°C rise in temperature is likely to occur 

roughly 150 years after Arrhenius study, that is around 2050 (Sachs, 2015).  

The UNFCCC (1992) does not define a dangerous level for global warming or an 

emissions limit for fossil fuels but, Article 2 of the UNFCCC states as its objective: the 

“stabilization of greenhouse gas concentrations in the atmosphere at a level that would prevent 

dangerous anthropogenic interference with the climate system” (UNFCCC, 1992).  In 1996, the 

European Union introduced and supported a proposal to the UNFCCC to limit global warming to 

2°C (3.6° Fahrenheit) relative to pre-industrial times.  This was based partly on evidence that 

many ecosystems are at risk with larger climate change (Hope & Pearce 2014).   The 2°C target 

was reaffirmed in the 2009 „„Copenhagen Accord‟‟ emerging from the 15
th 

UNFCCC 

Conference of Parties (COP) Meeting, with specific language „„We agree that deep cuts in global 

emissions are required according to science, as documented in the IPCC Fourth Assessment 

Report with a view to reduce global emissions so as to hold the increase in global temperature 

below 2 degrees Celsius…’’  (Copenhagen Accord, 2009).    At the 16
th 

UNFCCC COP Meeting, 

the 2°C target limit was formally adopted in Decision 1/CP.16 which states “……….. deep cuts 

in global greenhouse gas emissions are required according to science, and as documented in the 

                                                           
6
 International Energy Outlook 2013, U.S Energy Information Administration, available at: 

http://www.eia.gov/forecasts/ieo/pdf/0484%282013%29.pdf (Accessed on May, 2015) 

 
7
 Oil and Gas Journal Online (2015), “Shell gets conditional approval for US Arctic drilling 

plan”, Available at: http://www.ogj.com/articles/2015/05/shell-gets-conditional-approval-for-us-

arctic-drilling-plan.html (Accessed on May, 2015) 
 
8
 Dallas Business Journal (2015), “Exxon Mobil makes 'significant' offshore oil find near 

Guyana”, Available at: http://www.bizjournals.com/dallas/news/2015/05/20/exxon-mobil-

makes-significant-offshore-oil-find.html, (Accessed on May, 2015) 
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Fourth Assessment Report of the Inter-governmental Panel on Climate Change, with a view to 

reducing global greenhouse gas emissions so as to hold the increase in global average 

temperature below 2°C above pre-industrial levels …..” (Cancun Agreements, 2010).     

To achieve the 2ºC target,  the IPCC, in its fourth Assessment Report stated this will 

mean stabilising greenhouse gas (GHG) concentrations in the atmosphere at about 445 to 490 

ppm CO2-equivalents (CO2-eq) (IPCC, 2007).  This includes not only CO2 but all the other 

greenhouse gases and corresponds to about 400 ppm CO2 alone.   A concentration of  350 ppm 

CO2
9
  is  considered as a safe level by leading climatologists who have concluded that this  level 

is required “to preserve a planet for future generations similar to that in which civilization 

developed and to which life on Earth is adapted”  (Hansen et al, 2008; McKibben, 2008; Vespa, 

2009; Kunzig, 2013).  

The economic losses from weather and climate related disasters have increased 

significantly, and estimated from a few US$ billion to above 200 billion annually from 1980 to 

2010 (IPCC, 2012; Liverman & Glasmeier, 2014), with increased fatality rates and damage to 

property, especially to people living in developing countries (Sem & Moore, 2009; IPCC, 2014).  

Although some researchers argue about the true costs of climate change, the fundamental 

question not often considered is the cost of not taking action (Carey, 2011).  Today world leaders 

are arriving at the same consensus as atmospheric scientists, that climate change is real and is a 

threat to our lifestyles, if not our survival, on this planet.    

Initially, discussions on a policy to address climate change had significant emphasis on 

mitigation.  Climate change mitigation generally involves reductions in human emissions of 

greenhouse gases (GHGs).   Mitigation may also be achieved by increasing the capacity of 

carbon sinks, for example, through avoided deforestation or reforestation.  Mitigation policies 

can substantially reduce the risks associated with human-induced global warming (Allen et al, 

2009).  

 

The Kyoto Protocol, adopted in 1997, is an international Agreement linked to the United 

Nations Framework Convention on Climate Change (UNFCCC) and was designed to achieve 

reduction in greenhouse gas emissions by committing the developed countries to binding 

                                                           
9
 European Environment Agency (2011), “Climate change targets: 350 ppm and the EU two-

degree target.  Available at: ww.eea.europa.eu/highlights/climate-change-targets-350-ppm-and-

the-eu-2-degree-target (Accessed on: May 2015) 
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emission targets.  This strategy has met with varied levels of success, but needs urgent revision 

and new approaches to strengthen the strategy and increase the likelihood of achieving its goals.  

This will be the major objective of the crucial UNFCCC meeting scheduled to be held in Paris, 

France in December, 2015 which is to adopt a universal and legally binding Agreement that will 

require Parties to reduce GHG emissions, in order to keep global warming below 2°C. 

Over the past ten to fifteen years, reducing the vulnerability to climate change has 

become one of the most urgent issues for the world‟s developing countries (Kelly & Adger, 

2000; Heltberg et al, 2009; Mirza, 2011).  Sensitive sectors such as agriculture, fishing, and 

natural resource harvesting have vulnerable public water distribution systems and have 

concentrated economic activities and people near coastal zones.  For these countries, climate 

change adaptation has become a priority and remains at the forefront of any sustainable 

development policy agenda.  Adaptation means anticipating the adverse effects of climate 

change and taking appropriate action to prevent or minimise the damage they can cause, or 

taking advantage of opportunities that may arise. A well planned, early adaptation strategy can 

saves money and lives.  

The process of adaptation is not new; throughout history, people have been adapting and 

coping with changing conditions, including natural long-term changes in climate (Orlove, 2005).  

What is new is the discussion occurring within international conventions on climate change 

regarding how to incorporate future climate risk into policy-making.  Although our 

understanding of climate change and its potential impacts has become clearer, the availability of 

practical guidance for sound implementation of adaptation to climate change has not kept pace 

(Klien et al, 1999; Lim et al, 2004).  More attention and research needs to be focussed on climate 

adaptation.   

This research looks at Guyana, South America, where the efforts to mitigate climate 

change can be considered as relatively significant but, like so many other countries, investments 

in adaptation remains small and in many instances non-existent.  The overall objective of this 

study was to synthesize the information from existing public policy documents that are related to 

adaptation to climate change and specifically ecosystem based adaptation (EbA) activities. 

Healthy ecosystems, such as intact forests and wetlands, are beneficial to local 

populations for the many livelihood benefits that they provide: fuel, clean water, medicines, 

shelter and food. They can also form physical barriers against some extreme weather event such 
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(such as storm surges).   Ecosystems that form natural buffers, such as intact mangrove forests, 

are often less expensive to maintain, and sometimes more effective than physical engineered 

structures, such as dykes, levees, or concrete sea walls. This is a means of adaptation that is 

readily available to the rural poor; it is readily integrated into community-based adaptation, and 

addresses many of the concerns and priorities identified by the most vulnerable countries and 

communities.  

With little efforts being placed on adaptation to climate change in Guyana, this research 

examined what is being done or proposed as contained in selected public policy documents 

within the natural resource sector under which climate change is considered. A particular focus 

was placed on ecosystem based adaptation to encourage the use of this strategy in the overall 

adaptation plan.  Within the framework of an internationally tested strategy, an analysis was 

done for opportunities to integrate ecosystem based approaches into national adaptation policies 

in Guyana.  The model used was developed by the Global Programme of Research on Climate 

Change Vulnerability, Impacts and Adaptation (PROVIA) and is a guidance framework that 

promotes a more rigorous and systematic approach to assessing vulnerability, impacts and 

adaptation.  One of the key objectives of PROVIA is to facilitate the dissemination and practical 

application of research for benefit and value of society.  

 

1.1 Overview of global framework for addressing climate change  

Climate change impacts can affect all sectors and levels of society and does not respect 

borders.  All countries will experience the impacts in one form or the other, as evidenced by the 

increased incidence of extreme weather and climatic events in both developed and developing 

countries.   A study conducted by German Watch and reported by Roberts (2012), stated that 

these events are causing both human and economic losses especially in the Least Developed 

Countries (LDCs) and developing countries.  In many instances, the infrastructure of these 

countries cannot withstand the impacts associated with increased frequency and/or intensity of 

climate anomalies such as storms, droughts, or heatwaves.  These disasters can result in higher 

fatality rates and significant setbacks to these countries, with already fragile, economies and 

would therefore require more development aid from developed countries, (Babiker et al, 1999).  

The control of anthropogenic greenhouse gas emissions is a responsibility of all countries and 

this must be done by adhering to a global climate policy and regime acceptable to at least a 
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plurality of nations.  The Kyoto Protocol is the major international agreement intended to 

achieve greenhouse gas reductions but failures to ratify and enter into the agreement by major 

emitters, or non-compliance among Parties, have limited progress in reducing emissions 

(Olawuyi, 2010). Contrary to widespread hopes, the agreement on limiting global temperature 

increases to a 2°C target has contributed little to the implementation of ambitious policy 

measures even among signatory nations.  The target currently serves a primarily symbolic and 

declarative function and progress toward climate change mitigation largely depends on each 

country‟s own motivation and willingness to reduce their levels of emissions.    

Twenty years after the original 1992 UN Conference on Environment and Development 

(UNCED) in Rio de Janeiro, the magnitude of the threat posed by climate change has become 

much clearer.  During these two decades, since the UNFCCC was adopted, progress in the area 

of international climate policy has been modest at best (Peters & Hertwich, 2007; Falkner et al, 

2010).  Annual greenhouse gas emissions have increased by over one-third since 1992 while 

acute conflicts of interest among industrialized, emerging and developing countries remain a 

persistent obstacle (Falkner et al, 2010; Haita, 2012; UNFCCC, 2015).   A comprehensive global 

climate treaty will not be concluded until 2015 at the earliest, and it will not enter into force 

before 2020.  There is now cautious optimism that a global treaty may be achieved during the 

UNFCCC COP 21 Meeting in Paris in December 2015.  This will be in the form of a roadmap 

that will come into full force by 2020. 

To slow, reduce or reverse this threat of climate change, world leaders and the United 

Nations have launched several initiatives to reduce greenhouse gases, especially carbon dioxide 

(CO2), the gas responsible for almost half of the global warming to date (Hansen et al, 2008; 

Wallack & Ramanathan, 2009).  Topping the list of initiatives was to get countries, especially the 

industrialized countries, to agree on fixed emission reduction targets that to achieve a significant 

lowering of the amount of greenhouse gases entering the atmosphere. Other strategies promoted 

include cutting emissions from deforestation by Reducing Emissions from Deforestation and 

forest Degradation (REDD).  This initiative was upgraded and is now referred to as the REDD+ 

mechanism, which goes beyond deforestation and forest degradation, and includes the role of 

conservation, sustainable management of forests and enhancement of forest carbon stocks 

(Merger, et al, 2011; Visseren-Hamakers, et al, 2012).   
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A major component of success for any strategy is sustainable funding.  Although some 

funding mechanisms exist to support the cutting of emissions, the UN has recognised that more 

is required to achieve desired impacts on greenhouse gas emissions (Levi, 2009).   In an effort to 

resolve this setback, the UN and the Parties agreed to the creation of the Green Climate Fund.   

At the sixteenth Conference of Parties Meeting (COP 16), Decision 1/CP.16 Section IV 

paragraph 102 stated “……..  decide to establish a Green Climate Fund, to be designated as an 

operating entity of the financial mechanism of the Convention under Article 11, with 

arrangements to be concluded between the Conference of the Parties and the Green Climate 

Fund to ensure that it is accountable to and functions under the guidance of the Conference of 

the Parties, to support projects, programmes, policies and other activities in developing country 

Parties using thematic funding windows” 

Significantly reducing greenhouse gases is essential since this is likely to become an even 

greater cause of global warming by the end of this century (Thompson, 2010; Biello, 2013).  

However, the task of reducing emissions has proved to be most daunting and difficult since 

carbon dioxide remains in the atmosphere for centuries (Inman, 2008) and it has been difficult to 

get governments to agree on how to share the responsibility of reducing carbon emissions.  

Although the benefits of reducing carbon emissions are shared globally, the costs of doing so and 

the benefits to be realized are not shared evenly, contributing to the challenge in reaching the 

Accord.  At 400 parts per million (ppm), the current concentration of CO2 in the atmosphere has 

increased markedly since the industrial revolution from about 280 ppm and is now higher than it 

has been for the past 650,000 years (Amos, 2006: Wayman, 2013).   Apart from CO2, methane 

and nitrous oxide are also of primary concern because they are associated with human activities.  

Methane is produced naturally when vegetation is burned or decomposed anaerobically, and 

large amounts of this gas are emitted from cattle and rice farming and from the production of oil 

and gas (Dittrick, 2014).  Nitrous oxide is released by burning of fossil fuels and by natural 

microbial activity (nitrification and denitrification), greatly enhanced by the application of 

chemical fertilizers.  These three (CO2, CH4 and N2O) are responsible for about 50, 18 and 6 

percent, respectively of the overall global warming effect arising from human activities (Lashof 

& Ahuja, 1990; Climate Action, 2013). 

The developed countries have committed to cut greenhouse gas emissions by a paltry 3% 

from 2011 to 2020, according to a new analysis by the United Nations Framework Convention 
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on Climate Change (Rogelj et al, 2010; UNFCCC, 2013).  This is less than a third of the 

emission cuts developed countries have achieved between 1990 and 2011.  A review by the 

UNFCCC Secretariat of the commitments made by developing countries for emission cuts (by 

2020), shows that these countries have collectively committed themselves to a reduction of only 

13-19 per cent relative to 1990 levels. This falls far short of the 25-40 per cent reduction 

expected of the developed countries, by the UNFCCC, so as to keep temperatures from rising 

more than 2°C above the pre-industrial era, a tipping point that leads to dangerous climate 

change consequences. 

The UNFCCC analysis shows that the European Union (EU), which has always projected 

itself as a leader on the issue, has set such a low target for 2020 that it has almost achieved it.  It 

had committed to cut emissions down by 20 per cent below the 1990 levels, but, by 2011, it had 

achieved an 18 per cent cut.   China is the world‟s biggest greenhouse gas emitter (Murray, 2011, 

Olivier et al, 2012) but the U.S. is still way ahead as the  highest per capita CO2 emitter in the 

world, (Parker & Blodgett, 2008; Rohekar, 2014), while refusing to ratify the Kyoto Protocol, 

and increasing emissions by eight per cent between 1990 and 2011 (Ibrahim & Uke, 2013).   The 

US and Canada have both committed to cut emissions by 17% by 2020 using 2005 as their base 

year.
10,11

 The analysis also warns that it is difficult to figure out how much of these emission 

reduction actions will be executed by the developed countries as many have not explained or 

clarified their dependence on offsets, buying credits for work done to cut emissions in the 

developing world.  The probability of Canada achieving its target has been the subject of much 

speculation. Statistics have shown that the global carbon market value rose from 3 billion Euros 

in 2005 to 85 billion Euros in 2012.
12

  For the EU, it has been argued that it can only meet its 

emissions targets provided that member states buy international emission credits and carry out 

                                                           
10

 Letter to UNFCCC Secretariat from Todd Stern, US Special Envoy for Climate Change, 

United States Department of State, Washington, D.C, Available at: 

http://unfccc.int/files/meetings/cop_15/copenhagen_accord/application/pdf/unitedstatescphaccor

d_app.1.pdf 
11

 Letter to UNFCCC Secretariat, from Michael Martin, Chief Negotiator and Ambassador for 

Climate Change, Government of Canada, Available at: 

http://unfccc.int/files/meetings/cop_15/copenhagen_accord/application/pdf/canadacphaccord_ap

p1.pdf  (Accessed on June, 2015). 
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 Statista: Global carbon market value from 2005 to 2012 (billion Euros), Available at: 

http://www.statista.com/statistics/223516/global-carbon-market-value-forecast/ (Accessed on 
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afforestation and reforestation activities as planned. Existing policies would not deliver the 

intended emission reductions (EurActiv, 2010.) 

The UNFCCC negotiations have been running on two tracks. One is to press the 

countries to take higher emission cuts between now and 2020 so as to prevent the atmosphere 

from accumulating higher levels of emissions. The second is meant to deliver a new deal by 

2015, which will put in place a formula for all countries to cut emissions from 2020 onward.    

In as much as all Parties to the UNFCCC have a crucial role to play, the major tussle is 

usually among the developed countries on the one hand and those emerging economies and 

developing countries on the other.  The developed countries, mainly the US, propagate the view 

that countries like China, India, Brazil and a few others are major emitters and should therefore 

bear a fair or equal share of the burden in reducing emissions.  Also the decision to set legally 

binding targets has not been agreeable to some developed countries that would rather prefer 

voluntary, individualized reductions, resulting in their weak support for the Kyoto Protocol.    

Internationally, adaptation has generally had lower priority than mitigation.  In part, this 

has been due to optics, as adaptation may appear an admission of defeat in mitigation, or 

appeasement of parties opposed to emission reductions.  Progress in developing adaptation 

strategies has, consequently, been limited by low funding support.  Even though there has been 

some funding support from international financial institutions for adaptation, it has not been 

enough and most of this has come through traditional development aid (Hallegate, 2011).  

The sixteenth Conference of Parties Meeting in Cancun, Mexico developed a Cancun 

Adaptation Framework (CAF) to raise the prominence of adaptation measures in the UNFCCC's 

efforts. The CAF also represented the first formal agreement to establish guidelines concerning 

capacity building in communities vulnerable to the effects of climate change, and even though 

adaptation financing remains inadequate, this is a step in the right direction to encourage action 

on adaptation.   

 

1.1.1 United Nations Framework Convention on Climate Change    

Serious steps and an international political response to climate change began with the 

adoption of the United Nations Framework Convention on Climate Change (UNFCCC) when the 

United Nations Conference on Environment and Development (UNCED) (Earth Summit) was 

held in Brazil in 1992.  This international treaty set out a framework for action aimed at 
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stabilizing atmospheric concentrations of greenhouse gases (GHGs) to avoid further interference 

with the climate system.    The key objective of the UNFCCC is:   

“to achieve, in accordance with the relevant provisions of the Convention, stabilisation 

of greenhouse gas concentrations in the atmosphere at a level that would prevent 

dangerous anthropogenic interference with the climate system. Such a level should be 

achieved within a time frame sufficient to allow ecosystems to adapt naturally to climate 

change to ensure that food production is not threatened and to enable economic 

development to proceed in a sustainable manner”.
13

    

 To do this Article 3 of the Convention stipulates that:  

“the Parties should protect the climate system for the benefit of present and future 

generations of humankind, on the basis of equity and in accordance with their common 

but differentiated responsibilities and respective capabilities. Accordingly, the developed 

country Parties should take the lead in combating climate change and the adverse effects 

thereof”.
14

 

 

The UNFCCC entered into force on March 21, 1994, and with its current membership of 

196 Parties, the Treaty has near universal membership.  The goal is, for countries to work 

cooperatively to limit the average global temperature increases and to cope with the impacts 

caused by climate change.  Delegates from the Parties have met annually since 1995 at various 

locations around the globe to negotiate multilateral responses to climate change and to agree on 

commitments for different groups of countries according to their circumstances and needs.  It is 

important to point out, that the Convention itself sets no binding limits on greenhouse gas 

emissions for individual countries and contains no enforcement mechanisms.   In that sense, the 

Treaty is considered legally non-binding, and therefore countries can default on their 

commitments without penalties or sanctions.   A key strategy of the Convention is that it divides 

countries into three main groups according to differing commitments. The industrialized 

countries such as the United States of America, Canada, Germany, the United Kingdom, and 

those with economies in transition such as the Russian Federation, Baltic States and Central and 

                                                           
13

 United Nations Framework Convention on Climate Change, „Article 2,‟ available at  

http://unfccc.int/resource/docs/convkp/conveng.pdf  (Accessed on May, 2015) 
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 Ibid, Article 3 (Accessed on May, 2015) 



 

14 
 

European States are listed as Annex I, while the developing countries such as Argentina, 

Guyana, the Philippines and the Maldives are listed as Non-Annex I to the Convention.   There is 

also the group of 34 countries that currently comprise the Organization for Economic 

Cooperation and Development (OECD).  These countries are classified as Annex II and include 

Australia, Japan, Israel, the Netherlands, Spain, Sweden and other states.  The Parties are 

expected to provide financial and technical support to developing countries and those with 

economies in transition, to assist them in reducing their greenhouse gas emissions and manage 

the impacts of climate change.   

From the first Conference of the Parties (COP) Meeting in Germany in 1995, the Parties 

recognized and agreed that the commitments in the Convention were inadequate to meet the 

objectives of the Convention.   This led to the development of the Berlin Mandate (1995) which 

was the precursor for discussions and negotiations for strengthened commitments from 

developed countries and it laid the groundwork for the Kyoto Protocol. 

      

1.1.2 The Kyoto Protocol  

Keeping in mind that the UNFCCC simply sets an overall framework for international 

efforts to tackle the challenge of climate change, the Convention places no binding targets on 

Parties.  Therefore achieving the agreed emissions reduction, especially from Annex I countries, 

proved to be very difficult.  After two and a half years of intensive negotiations, a substantial 

extension to the UNFCCC was adopted in Kyoto, Japan in December 1997.  Known as the Kyoto 

Protocol (KP), this extension of the Framework became the world‟s first greenhouse gas 

reduction treaty.   Guyana acceded to the Kyoto Protocol on August 5, 2003 (UNFCCC, 2014). 

The Protocol entered into force on February 16, 2005 and currently has 192 Parties.  Both 

the Convention and its Protocol created a framework for the implementation of an array of 

national climate policies and established legally binding emissions targets for industrialized 

countries.  It supported these countries in meeting targets through innovative mechanisms such 

as Emissions Trading (ET), Joint Implementation (JI) and the Clean Development Mechanism 

(CDM) projects in developing countries which created opportunities to earn carbon credits 

(Gang, 2007).   The process leading up to the Kyoto Protocol has been difficult and slow because 

it has to be effective against a complicated worldwide problem and it also has to be politically 

acceptable (Bohringer, 2002; Gang, 2007).  As a result, panels and committees have multiplied 
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to monitor and referee its various programmes, and even after the agreement was approved in 

1997, further negotiations were deemed necessary to hammer out instructions on how to 

"operate" it.  In 2001 at the seventh Conference of Parties Meeting the rules, referred to as the 

"Marrakesh Accords", were adopted which set the stage for ratification of the Protocol.  This 

formalized an agreement on International Emissions Trading (IET), the Clean Development 

Mechanism (CDM), and Joint Implementation (JI) (UNFCCC, 2014).  Under the Protocol‟s 

Clean Development Mechanism (CDM), the Guyana Sugar Corporation (GuySuCo) benefited 

from funds provided for the Skeldon Bagasse Cogeneration Project
15

.   This project commenced 

in 2007 and consists of the addition of a more efficient co-generation plant to the ongoing 

Skeldon Sugar Modernization Project, a modern sugar factory that will manufacture high quality 

raw sugar. Bagasse is a renewable fuel source, residue from sugarcane processing.  The 

cogeneration project is the CDM project, which is expected to receive financial payments to be 

made under the Clean Development Mechanism of the Kyoto Protocol  

The first commitment period was for five years between 2008 and 2012 and required 

thirty seven (37), industrialized countries and the European community (Annex 1) to reduce their 

greenhouse gas emissions at an average of five per cent (5%) compared to 1990 levels.  There 

are currently forty three (43) member countries classified as Annex 1.  Due to the lengthy period 

to acquire the number of ratifications to enter into force, the protocol didn't become international 

law until more than halfway through the 1990–2012 period by which point, global emissions had 

risen substantially (Parry et al, 2013).   Even though some countries and regions, including the 

European Union, were on track by 2011 to meet or exceed their Kyoto goals, other large nations 

were falling woefully short.  The two biggest emitters of all, the United States and China, 

generated more than enough extra greenhouse gas to erase all the reductions made by other 

countries during the Kyoto period
16

. 

So the main difference between the two Agreements is the Kyoto Protocol 

“operationalizes” the Convention and commits industrialized countries to stabilize greenhouse 
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gas emissions based on the principles of the Convention, whereas the Convention itself only 

“encourages” countries to do so.  The Kyoto Protocol came to an end on December 31, 2012, but 

at the Conference of Parties (COP) Meeting in Doha, 2012, the Parties agreed to a second 

commitment period after they adopted the Doha Amendment, which commenced on January 1, 

2013 and will end on December 31, 2020.   It is noteworthy to mention that another GHG, 

Nitrogen Trifluoride (NF3)
17

 was added to the Protocol and became applicable from the 

beginning of the second commitment period.  Almost all Parties renewed their commitments for 

a second period except for Canada which opted out of the Protocol, thus making its emission 

targets and commitments obsolete (Jull, 2012; Laybourn et al, 2012; Sheargold, 2012).   

However, Canada pursuant to a letter to the Executive Secretary of the UNFCCC, expressed its 

commitment to reduce its GHG emissions by 17% by 2020 with 2005 at its base year
18

.     

Annex I countries are required to submit an annual inventory of data on GHG emissions 

by source and removals by sink including aggregate emissions both including and excluding net 

GHG emissions and removals from land use, land-use change and forestry (LULUCF).  The 

report for 2014 shows that for the first commitment period, (1990-2012), total aggregate GHG 

emissions for all Annex I countries, excluding emissions and removals from LULUCF, 

decreased by 10.6 %, (Table 1).  The total GHG emissions and removal including LULUCF 

decreased by 16.2 % (Table 2) (UNFCCC, 2015)
19

.   
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Table 1: Total aggregate anthropogenic emissions of CO2, CH4, N2O, HFCs, PFCs and SF6 

excluding emissions/removals from land use, land-use change and forestry, for 1990, 2000 2010, 

2011 and 2012 for selected Annex 1 countries in Gg CO2 equivalent.  Source: Modified from 

UNFCCC, FCCC/SBI/2014/20 

 

Party               1990          2000          2010          2011          2012       % Change 

                                                                                                                           (1990 to 2012) 

_________________________________________________________________________ 

  

Australia     414 974     489 813     540 211     541 543      543 648     31.0 

Belgium    142 952      145 857    130 611     120 146      116 520          -18.5 

Canada    590 908      721 362     699 302     701 212      698 626          18.2 

Denmark    70 020        69 955       63 007       58 052        53 118           -24.1  

European Union   5 626 260   5 121 652  4 751 060  4 603 245   4 544 224      -19.2 

Germany    1 248 049   1 040 367  946 388     928 695      939 083         -24.8   

Japan     1 234 320   1 340 523  1 256 095  1306 518    1 343 118       8.8  

Netherlands    211 850      213 023     209 286     195 064      191 669         -9.5 

New Zealand    60 641         70 899       73 491       74 393        76 048           25.4  

Norway    50 409         54 058       54 347       53 294        52 733           4.6  

Russian Federation   3 363 342    2 053 321  2 221 342  2 284 293   2 295 045     -31.8  

United Kingdom   783 412       704 435     613 218     569 273      586 357        -25.2  

United States    6 219 524    7 075 609  6 854 728  6 716 993   6 487 847      4.3     
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Table 2: Total aggregate anthropogenic emissions of CO2, CH4, N2O, HFCs, PFCs and SF6 

including emissions/removals from land use, land-use change and forestry, for 1990, 2000 2010, 

2011 and 2012 for selected Annex 1 countries in Gg CO2 equivalent.  Source: Modified from 

UNFCCC, FCCC/SBI/2014/20 

 

Party                            1990          2000          2010          2011          2012        % Change                                                                                        

(1990 to 2012) 

_________________________________________________________________________ 

Australia    545 495       513 027     568 802     480 894     558 809          2.4 

Belgium                       142 118       145 264     129 345     118 978     115 139         -19.0 

Canada   519 888       669 850     775 045     778 022     739 487          42.2 

Denmark   75 303         73 190       62 684       55 310       52 281           -30.6  

European Union  5 367 940    4 819 245  4 439 385  4 291 788  4 240 671      -21.0  

Germany   1 223 531    1 016 400  941 694     924 608     935 595         -23.5  

Japan    1 167 502    1 254 874  1 183 737  1 230 930  1 268 052       8.6 

Netherlands   214 863       215 395     212 593     198 468      195 205        -9.1     

New Zealand   23 391         38 549      41 741        44 799        49 450           111.4   

Norway   40 262         30 152      27 577        25 682        26 056          -35.3 

Russian Federation  3 527 913    1 646 819 1 654 100   1 710 856   1 753 029     -50.3  

United Kingdom  785 291       702 343    605 969      561 788      579 379        -26.2  

United States   5 402 124    6 414 839 5 906 734   5 772 687   5 546 304      2.7  

  

The UNFCCC (2014) also reported on GHG inventory data from non-Annex1 countries 

(Table 3) the majority of which reported for the year 1994.  The aggregate total GHG emissions, 

excluding land use change and forestry (LUCF) sector, reported by 122 non-Annex I Parties, 

were 11.7 billion tonnes of CO2 equivalent. Carbon dioxide is the primary gas emitted, with a 

total of 7.4 billion tonnes (63 %), followed by CH4, with 3 billion tonnes CO2 equivalent (26 per 

cent), and N2O with 1.3 billion tonnes CO2 equivalent (11 per cent).  Total emissions for non-
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Annex I Parties was 61% that of selected Annex I Parties (Table 1), interpolating for the year 

1994.  

Table 3: Aggregate emissions and removals of CO2, CH4 and N2O in CO2 equivalent by major 

source/sink category, including and excluding land-use change and forestry (Gg/region), from 

non-Annex 1 countries for 1994. Source: Modified from UNFCC, (2005), FCCC/SBI/2005/18 

 

Region  Total (without LUCF)      Total (with LUCF)      % LUCF in GHG  

Africa         1 612904.22       1 201 794.07         - 25.5 

Asia and Pacific     7 929 689.69       7 614 071.57         - 4.0 

Latin America &    2 058 599.43       2 986 460.11         - 45.1 

the Caribbean 

Other         134 243. 56       129 170.10                     - 3.8 

Totals for        11 735 436.90       11 931 495.85         - 1.7  

for non-Annex 1     

 

Guyana is largely a producer and exporter of primary products such as timber, rice, 

bauxite ore and sugar.  Industrialization is very low and fuels such as gasoline, diesel oil, 

kerosene, aviation kerosene and liquefied petroleum gas are imported for local use and 

consumption.   Greenhouse gas emissions are produced through the combustion of these fuels for 

power generation, transport, agriculture, mining, fishing, and the commercial, manufacturing and 

residential sectors.   Biomass is also used in the form of bagasse in the sugar industry and rice 

husks in the rice industry as cogeneration for heat and electricity.  Wood products in the form of 

firewood and charcoal are used in the residential sector for cooking purposes.  From estimations, 

carbon dioxide emissions between 2001 and 2008 stayed around 1520 Kt (Figure 2) with a slight 

increase in 2002 to just over 1540 Kt.  

Guyana‟s Second National Communication (SNC) to the UNFCCC reported on it its 

GHG emissions based on inventory data for the period 1990-2004.   From the data submitted it 

was evident that in so far as CO2 emissions and removals are concerned, Guyana can be 

considered as a net carbon sink country, that is, the country absorbs more CO2 than it emits.  The 
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bulk of the CO2 emissions were derived from the energy sector while all the CO2 removals were 

attributable the land use change and the forestry sector (LUCF).
20

 

 

 

Fig 2: CO2 (Kt
21

) Emissions for Guyana between 2001 and 2008.   Source: Adapted from the 

World Bank Group, 2015 

  

1.1.3 The Intergovernmental Panel on Climate Change (IPCC) 

The IPCC is the leading international body, under the auspices of the United Nations, 

with a focus on the assessment of climate change.  It was established in 1988, by two other UN 

bodies, the United Nations Environment Programme (UNEP) and the International Maritime 

Organization (IMO) to assess “the scientific, technical and socioeconomic information relevant 

for the understanding of the risk of human-induced climate change.” (IPCC, 2013).   The first 

major assessments done by the IPCC formed the basis for negotiating the UNFCCC and since 

then it has continued to play a key role in influencing decisions of both the Convention and the 

Kyoto Protocol.    The Second Assessment Report of the IPCC, released in 1996, caused many to 

take heed when it first stated that “the balance of evidence suggests that there is a discernible 
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human influence on global climate." (IPCC, 1996).   In its Fifth Assessment Report the IPCC 

mentioned a key finding which states that human interference with the climate system is 

occurring and climate change poses risks for human and natural systems.   Further, it reported 

that “It is extremely likely that human influence has been the dominant cause of the observed 

warming since the mid-20
th

 century” (IPCC, 2014). 

The relationship between the UNFCCC and the IPCC has become a model for interaction 

between science and decision makers and attempts have been made to translate this relationship 

to other environmental issues such as biodiversity.       

 

1.1.4 The Post Kyoto Agreement  

A new international agreement to combat climate change is due to be adopted in 

December 2015 at the 21st Conference of the Parties (COP) to the United Nations Framework 

Convention on Climate Change (UNFCCC), scheduled to be held in Paris, France.  The current 

Kyoto agreements commit developed countries to binding targets for GHG emissions, but not 

developing countries, some of which, for example, China and India, have become major emitters 

of greenhouse gases (Mufson, 2014).   After the 2009 Copenhagen climate conference failed to 

adopt a new agreement, the 2011 Durban conference decided that a new agreement applicable to 

all countries should be concluded in 2015 and enter into force in 2020.  COP 20, held in 

December 2014 in Lima, concluded with the adoption of the 'Lima Call for Climate Action', a 

document inviting all Parties (countries) to communicate their intended contributions, known as 

the Intended Nationally Determined Contributions (INDCs), to post-2020 climate action well 

before the Paris conference.  Importantly, besides action to counter global warming, the 

submission should also cover plans for adaptation to climate change.  The „Lima Call' contains 

elements of a draft negotiating text for the Paris Agreement (revised in February 2015). The text 

contains many options reflecting the divergent negotiating positions of the various countries and 

country groups. A new negotiating text for the Paris Agreement should be made available by 

May 2015.  

 The Lima Conference left a number of important issues unresolved. First of all, the 

nature of the countries‟ contributions is not clearly specified, with regards to the legal nature, 

comparisons, evaluation, monitoring and reporting.  This will make them hard to compare and 

assess and it is likely that they will not add up to the emissions reductions required to keep global 
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warming below the internationally agreed limit of 2°C.  A process for the periodic assessment 

and strengthening of national efforts will therefore be an important element of the Agreement.   

Processes for monitoring, reporting and verification of national contributions will also have to be 

agreed.  While some negotiators favour a strong, legally binding agreement, others prefer a 

bottom-up approach based on voluntary contributions.  Finally, issues of fairness and equity need 

to be addressed, acknowledging that developed countries have a greater historical responsibility 

for climate change and stronger capabilities for taking action. They can, therefore, be expected to 

make larger contributions to emissions reductions as well as to providing finance for developing 

countries' climate action.   The probable shift from a legally binding environmental treaty, such 

as the Kyoto Protocol, towards a 'soft' agreement based on national contributions presents both 

risks and opportunities.  Continued engagement with international partners is needed to achieve 

the transformations of the economies and energy systems required to make sure that the risks of 

global warming remain manageable.   

It is important to note that “Adaptation” was not specifically discussed in the Kyoto 

Protocol but is now receiving some consideration in the negotiating text for the new climate 

agreement referred to as the Paris Agreement
22

. Three proposed clauses for adaptation measures 

are included in the negotiating text of the Paris Agreement which awaits ratification in December 

2015.   

“Option (a): Emphasizing that adaptation is a global challenge and a common responsibility that 

requires global solidarity and must be addressed with the same urgency as, and in political / legal 

parity with, mitigation” 

“Option (b): Emphasizing that adaptation is a global challenge that must be addressed with the 

same urgency as, and in balance with, mitigation, and that enhanced action and international 

cooperation on adaptation is urgently required in order to enable and support the implementation 

of adaptation actions [and recognizing that both climate-resilient development and adaptation to 

the impacts of climate change will be essential]” 

“Option (c): Emphasizing that enhanced action and international cooperation on adaptation is 

urgently required to enable and support the implementation of adaptation actions aimed at 
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 Negotiating text (Advance unedited version), 2015. Available at: 
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reducing vulnerability and building resilience in [developing country Parties][Parties not 

included in annex X], taking into account the urgent and immediate needs of those [developing 

countries][Parties not included in annex X] that are particularly vulnerable” (UNFCCC, 2015). 

Guyana has not yet submitted its INDCs for the Meeting in Paris, but several countries 

have already done so, such as the Canada, Mexico, USA, and European Union.   Canada intends 

to achieve an economy-wide target to reduce GHG emissions by 30% below 2005 levels by 2030 

(UNFCCC, 2015).  However, plans to continue development of the Alberta Tar Sands would 

seem to make achieving this target difficult. 

 

1.1.5 The Green Climate Fund 

The Green Climate Fund was established by a Decision (1/CP16) at the sixteenth COP 

Meeting and “Recognizes that developed country Parties commit, in the context of meaningful 

mitigation actions and transparency on implementation, to a goal of mobilizing jointly USD 100 

billion per year by 2020 to address the needs of developing countries”.  The fund is within the 

framework of the UNFCCC and is a facility to redistribute funds from developed countries to 

developing countries to assist with adaptation and mitigation practices to combat the effects of 

climate change.  It is expected that the Fund will promote climate resilient development by 

supporting developing countries to limit or reduce their greenhouse gas emissions and adapt to 

the impacts of climate change.  This Fund is crucial for countries such as Guyana and other 

developing countries since it is intended to play a key role in channelling new and additional 

financial resources, at the public and private levels for efforts geared towards climate adaptation 

and mitigation.  As of April 30, 2015, the Fund has received $US 4 billion equivalent in 

contributions representing 42% of what was initially pledged at its conference in 2014 (Green 

Climate Fund, 2015).  Other Funds under the UNFCCC are; the Global Environment Facility 

(GEF), the Least Developed Countries Fund (LDCF), Special Climate Change Fund (SCCF), and 

the Adaptation Fund.  

1.2 Mitigation 

Measures to mitigate climate change and to adapt to it complement each other and should 

therefore be pursued together.  Mitigation means action to limit dangerous climate change, 

notably by reducing the emission of GHGs into the atmosphere. It is important to note that 

emissions from one country contribute to climate change for the entire planet. Conversely, 
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mitigation efforts by one country benefit all others, whether they contribute or not. A country 

that unilaterally adopts ambitious mitigation measures may be at an economic disadvantage 

compared with countries with lower ambition.  

Measures to reduce carbon emissions from energy use include promoting low-carbon 

energy sources (renewables, nuclear), energy conservation and energy efficiency.  Carbon 

capture and storage (CCS) can help reduce emissions from the continued use of fossil fuels, but 

some argue that CCS capacities should be preserved to build carbon-negative power plants (bio-

energy with CCS) in the future (Haszeldine, 2009).   CCS has been used Norway, Canada and 

the United States.  The International Energy Agency proposes a decarbonisation strategy based 

on energy efficiency, electrification of transport and heating, and low-carbon electricity 

generation. Emissions from existing high-carbon assets, which have a lifetime of many decades, 

must also be reduced, and subsidies for fossil fuels phased out. Outside the energy sector, 

reducing meat consumption can lead to reduced emissions, according to a recent Chatham House 

report (Bailey et al, 2014).  Land use, agriculture and forestry are other sectors that can achieve 

significant emissions reductions or even net carbon removal.  Nations around the world take 

different approaches to dealing with climate change.   

A number of organisations have analysed the approaches and performances of individual 

countries.  The Climate Change Performance Index ranks countries every year according to 

emissions level, emissions trend, renewable energy development, energy efficiency and climate 

policy. In the 2015 ranking, 11 of the 12 best-performing countries were European countries 

(Burck et al., 2014).  Mitigation benefits arise from reduced climate impacts. Arnell et al (2013) 

concluded that strong mitigation can reduce the impacts expected for the year 2100 by up to 

65%.   The Stern Review argued that losses from climate impacts would amount to 5-20% of 

global GDP if GHG emissions are not reduced (Stern Review, 2006).  Apart from reducing 

climate change, mitigation is considered to bring further benefits such as less air pollution (a 

major public health problem in China and India), technology leadership, „green‟ jobs and 

reduced dependence on energy imports (for countries without primary energy resources). 

However, it is far from clear that such co-benefits outweigh the cost of mitigation action under 

current policies. The fact that many countries and companies continue to invest in fossil-fuel 

assets suggests they consider these as more advantageous technically and economically than 
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pursuing a low-carbon transition. The EU, which has implemented strong mitigation policies, has 

higher energy costs than some economies with less ambitious mitigation targets. 

Deforestation and other land-cover changes typically release carbon from the terrestrial 

biosphere to the atmosphere as CO2, while recovering vegetation in abandoned agricultural or 

logged land removes CO2 from the atmosphere and sequesters it in vegetation biomass and soil 

carbon.   It is estimated that deforestation and forest degradation make a significant contribution 

to global greenhouse gas emissions (Ramankutty, et al, 2007; Miles & Kapos, 2008; Gari, 2011). 

 

1.3 The study location: Guyana 

Guyana is located in the neo-tropical zone of northeastern South America and lies 

between latitudes 2º and 8º N, and longitudes 56º and 62º W.   The country is home to a vast 

expanse of tropical rain forests, freshwater, dry savannahs, wetlands and other unique 

ecosystems.  It is a part of the Guiana Shield region which forms part of the Amazon Biome and 

is one of eight countries that share the extensive Amazon Basin.  The Amazon Biome, spanning 

6.7 million km
2
 is the single largest remaining tropical rainforest in the world and is home to at 

least 10% of the world‟s known biodiversity, including many endemic and endangered flora and 

fauna (WWF-Guiana, 2012).   

 The size of Guyana is 214,970 square kilometers and it is bounded by the Atlantic Ocean 

on the north, Suriname on the East, Venezuela on the West, and Brazil on the West and South 

(Figure 3).   The coastline along the Atlantic Ocean extends for 430 kilometers and represents 

less than 7% of the total land area or 15,000 square kilometres (Dalrymple, 2006).  The portion 

that is developed and occupied along this belt is about 270 kilometres long and about 25 

kilometres in width.  It is a low lying zone, consisting of clay deposits, and averages about 2.4 

metres (8 feet) below mean sea level.  With its relatively flat topography, the area is 

particularly vulnerable to flooding, erosion and salinization from Atlantic swells on a year-round 

basis, together with intense precipitation and breaches of the sea defences (Khan and Sturm, 

1995).   The coastal belt is protected by concrete and earthen sea-defence structures, with 

remaining areas covered by mangroves, sand and shell beaches.   The land is drained by gravity 

by a system which comprises an extensive network of drainage and irrigation channels linked to 

sluices which regulates inflow and outflow from and to the ocean.   However, according to Khan 

& Sturm (1995), due to the lack of adequate maintenance of existing sea defenses, and the 
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gradual destruction of mangrove forests, coastal protection has been drastically reduced.   

Moreover, continued groundwater extraction, soil compaction, impediments to groundwater 

recharge, and drainage of wetlands have resulted in coastal subsidence in some areas to the 

magnitude of 10 mm yr
-1

 (Dalrymple & Pulwarty, 2006). 

The country is physically divided into four major ecological zones, the Coastal Clay belt, 

the Hilly Sand and Clay Region, the Interior Plains and Savannahs and the Highland Region.  

The Coastal Plain has been formed partially through the alluvial deposits of the main rivers of 

the country (Berbice, Mahaica, Demerara and Essequibo Rivers) and this zone is a fertile 

agricultural area where the major crops such a sugar cane, rice, coconuts and vegetables are 

grown.      

The second zone is the Hilly Sand and Clay Region, which lies to the south of the 

coastal clay belt and includes some of the intermediate savannahs.  The third ecological 

zone, the Interior Plains and Savannahs, comprises over half of the country’s land area 

encompasses vast areas of tropical forests and extensive mineral deposits, in addition to 

extensive savannahs, which continues into Brazil.   The fourth zone is the Highland Region 

which includes the Pakaraima Mountains which forms part of the extensive Guiana 

Highlands that cover an area of 1,300,000 square kilometres in Guyana, Venezuela and Brazil 

(WWF-Guiana, 2012). 

These ecosystems support diverse species to the extent that as of 2010, Guyana‟s species 

status was estimated as 8,000 species of plants (Boggan et al, 1997),  467 fish; 130 amphibians; 

179 reptiles; 814 birds; 225 mammals; 1,673 arthropods, and over 1,200 fungi (FAO, 2005).  The 

Food and Agriculture Organisation (FAO) further estimated that Guyana has a total of 1,182 

native tree species of which 1 species, Vouacapoua americana Aubl., is listed by the IUCN Red 

List as Critically Endangered. Three species; Trichilia surumuensis C. DC., Aniba rosaedora 

Ducke, and Virola surinamensis (Rolander) Warb, are listed as Endangered and a total of 18 

species are listed as Vulnerable. 

Guyana‟s biodiversity provides an important basis for climate regulation, poverty 

reduction, provisioning of freshwater, economic growth and development in areas such as 

agriculture, forestry and fisheries, payment for forest climate services, and community based 

economies, particularly in hinterland communities.  Loss of biodiversity and any disruption in 

the provision of ecosystem services would impact negatively on the economy, and more 
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particularly on the quality of life in the hinterland and indigenous communities.  These 

communities use a variety of non-timber products for food, shelter, medicine and trade. 

Climate change, deforestation and land degradation have recently received greater 

recognition as current and future drivers of environmental change and threats to Guyana‟s 

biodiversity. These pressures have been increasing over the past decade.  In addition emerging 

threats that will affect biodiversity in the future include (i) overfishing, (ii) depletion of the 

mangrove fringe and (iii) expansion of extractive industries (WWF-2012). 

About 8.5 million hectares of tropical rainforests cover approximately eighty-five percent 

of the total land area. Through sustainable forest management Guyana has had relatively low 

historical rates of deforestation at about 0.1 to 0.3 percent (FAO, 2012), therefore it is a net sink 

for carbon.   

Guyana‟s environmental policy is formulated and implemented by the Environmental 

Protection Agency (EPA) which was established by an Act of Parliament. The EPA has a list of 

functions and responsibilities and these include the effective management of the natural 

environment so as to ensure the conservation, protection, and sustainable use of its natural 

resources.  It coordinates environmental management activities of all persons, organisations and 

agencies and assists in establishing and coordinating institutional linkages especially in the 

preparation and implementation of environmental cross-sectoral programmes.  It is also 

responsible for prevention and control of pollution, the undertaking of environmental impact 

assessments and advising on general environmental policy and the impact of development. 
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Fig 3: Location map of Guyana showing the capital city of Georgetown and coastal towns  

 

The country is divided into 10 administrative regions, each having varying levels of 

population and development (Figure 4). The most populous of these is Region 4 (309,059 

people), which includes the capital, while the least populated is Region 8 (9,211 people).   

In the last national census conducted in 2012, the country recorded a total population of 
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approximately 747,883 persons which differs slightly from the World Bank‟s figure of 799,613 

reported for 2013 (World Bank, 2015).  The majority of the people, nearly 90%, live along the 

narrow coastal strip of land, approximately 25 km wide, facing the Atlantic Ocean. Although this 

area comprises only 5% of the land area, it is the administrative, agricultural, commercial and 

industrial centre of the country.  The country is classified as a lower middle income state with a 

Gross Domestic Product per capita (GDP/capita) of US $3,847 in 2013 and a Gross National 

Income per capita (GNI/capita) of US $6,550.  There has been continued economic growth for 

the past nine years with an average of about 3% annually.  The debt to GDP ratio is about sixty 

percent (60%) and the GINI index was 0.4 in 1998 (World Bank, 2013).   In 2013, the UNDP 

calculated the Human Development Index (HDI) as 0.638. 

 

                

 

Fig 4:  Map showing the Administrative Regions of Guyana, Source: Guyana Graphic, 2012 

The country became a signatory to the United Nations Framework Convention on 

Climate Change (UNFCCC) at the United Nations Conference on Environment and 

Development (UNCED) in Rio de Janiero on June 13, 1992 and attained ratification on August 

29, 1994.   The Convention entered into force for Guyana on November 17, 1994.   The country 

is also Party to fourteen (14) other Multilateral Environmental Agreements (MEAs). 
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Guyana has an equatorial climate and is generally hot and humid throughout the year, 

though moderated by northeast trade winds along the coast.  There are two rainy seasons, the 

first from May to mid-August, and the second from mid-November to mid-January.  There are 

also two dry seasons the first from February to April and the second from mid-August to mid-

November (Figure 5).  Over the past twenty five years, high variability with this pattern has been 

observed and recently there has been an increase in the incidences of extreme weather events, 

particularly dangerous storms (Pereira, et al, 2014).  The average daily temperature is about 

26.7ºC, and annual precipitation of 2500-3200 mm (Figure 5).   

Guyana‟s weather system is influenced by the meridional migration of the Inter-Tropical 

Convergence Zone (ITCZ) which is predominantly responsible for the annual cycle observed 

with its climate (Shaw, 1986).   On the Guyana coast northward movement of the ITCZ brings 

the heavy and prolonged wet seasons (Gu & Adler, 2009).   The weather is also affected by the 

climate system known as the El Niño Southern Oscillation (ENSO).  As observed by MacDonald 

(2006) the La Niña events are clearly associated with significantly higher rainfall than normal, 

and El Niño events with significantly lower rainfall. 

As a result of Guyana's proximity to the equator there is little variation in the hours of 

daylight.   It varies from a minimum of 11.6 hours per day in December to a maximum of 12.5 

hours per day in June.  Bright sunshine is inversely proportional to rainfall and this varies from 

an annual average of 4.5 hours per day in the hinterland mountainous regions to 7.0 hours per 

day on the coast.  During the wet seasons, it can average as low as 3.0 hours and 6.0 hours per 

day respectively at these locations.   

Over the last century, Guyana has experienced significant changes in its climate. The 

records suggest an increase by 1.0°C of the mean annual temperature within the last century 

(Second National Communication, 2012).  Over this same period Keller et al (2011) reported an 

increasing temperature trend of an estimated 0.07
o
C per decade since 1960, while Sweeney et al 

(2010) stated that rainfall has increased at an average rate of 4.8 millimetres per month per 

decade since 1960.  In recent years, there have been many extreme weather events that have 

resulted in high levels of flooding, especially along the coast and in some inland areas.  In 

Guyana, it is projected that by the end of this century, temperatures can increase by up to 4°C 
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and weather patterns will become more extreme.
23

  Sea level is projected to rise at a rate of 1 cm 

y
-1

, about 40 cm-60 cm by the end of the 21st century (Bovolo, 2013).  Such a rise in sea level 

will inundate wetlands and lowlands, accelerate coastal erosion, exacerbate coastal flooding, 

threaten or destroy coastal structures, raise water tables, and increase the salinity of rivers and 

aquifers (Second National Communication, 2012). 

 

 

 

 Fig 5: Mean monthly Temperature and Rainfall for Guyana from 1900 – 2009. 

 Source: Adapted from the World Bank Group, 2015 

 

Diurnal variation of temperature is smallest on the coast where the maritime effect is 

mostly pronounced. In that area daily maximum temperatures average 29.6
o
C while daily 

minimum temperatures average 24.0
o
C.  However, the lowest temperatures occur in the 

mountainous regions.   At the peak of Mount Roraima (Fig 3), daily minimum temperatures are 

expected to average about 5.0
o
C (Khan, 2001).  
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1.3.1 Mitigation in Guyana 

Guyana‟s mitigation efforts are outlined in its Low Carbon Development Strategy 

(LCDS) which supports an economy with less emphasis on fossil fuels.  The country‟s pristine 

rainforests are its most valuable asset, the protection of which is essential for carbon 

sequestration to support the fight against climate change.  The governments of Guyana and 

Norway signed a Memorandum of Understanding (MOU) (Appendix 3) on November 9, 2009 

regarding cooperation on protecting the rainforest through the Reducing Emissions from 

Deforestation and Forest Degradation Plus (REDD+) mechanism. 

Under the Norway agreement, Guyana is being financially compensated for its 

cooperation in the fight against climate change, biodiversity protection and enhancement of low- 

carbon development.  The country‟s performance is assessed through an incentive structure that 

rewards the country for keeping deforestation below an agreed reference level, as well as 

avoiding increased forest degradation. Norway has committed to providing Guyana up to 

US$250 million to 2015, depending on the country‟s delivery of results as measured against two 

sets of indicators: those referred to as Enabling Activities, and REDD+ performance indicators 

(Appendix 2).   

In summary, Guyana is using an interim reference level for deforestation under its MOU 

with Norway until a standard level is agreed at the UNFCCC.  The reference level is a 

combination of average deforestation rates for Guyana between 2000 and 2009 (0.03%) and the 

average deforestation rates for developing countries between 2005 and 2009 (0.52%).   This 

gives a reference level of 0.275% and this is used to determine payments under the MOU with 

Norway.  If this deforestation rate is exceeded Guyana will receive a reduced payment, on a 

sliding scale, up to 100% at a level of 0.1% (The REDD Desk, 2013).   

In 2011, the Joint Concept Note (JCN) for the MOU was revised to modify the reference 

level and included a sliding payment scale (Appendix 2).  This showed a strengthening of and 

interchange between Guyana and Norway and a flexible “learning by doing” approach to the 

partnership (Birdsall & Busch, 2014).    
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Considerable progress has been made in the Guyana-Norway cooperation and in other 

related efforts. Guyana has met all the requirements specified within the agreement and has since 

earned four sets of payments totalling US$195 million.  Funds generated from this arrangement 

are used to strengthen village economies by supporting economic activities such as Amerindian 

land titling, small enterprise development and tourism for rural and hinterland communities 

(Table 5).  

The funds are administered through an institutional mechanism known as the Guyana 

REDD+ Investment Fund (GRIF) which became operational in 2010.  This is multi-contributor 

Trust Fund for financing activities identified under the Government of Guyana‟s Low Carbon 

Development Strategy (LCDS).   The World Bank serves as the Trustee for GRIF and the Inter-

American Development Bank (IDB), the United Nations Development Programme (UNDP) and 

the World Bank (WB) are the partner Agencies responsible for release of the funds for the 

various projects to be undertaken (Gruning & Shuford, 2012). 

GRIF is also designed to support global efforts to devise a UNFCCC REDD+ mechanism 

and is intended to be a model for REDD+ payments for ecosystem services.  The lessons learnt 

from this mechanism will help to refine the UNFCCC REDD+ efforts to ensure adherence to 

internationally accepted safeguards for fiduciary, social and environmental standards (World 

Bank & UNDP, 2015). 

Even though not outlined in the MOU or the JCN, local and foreign observers of this 

partnership have concluded that Norway will treat any avoided deforestation or degradation of 

Guyana‟s pristine forests as its contribution to global targets set for its reduction of dangerous 

greenhouse gas emissions. In other words, it is buying carbon offset rights for its own emissions 

from Guyana.
24

 

1.3.2 Guyana and the REDD+ Strategy 

Historically Guyana has experienced very low rates of deforestation with almost zero 

forest extraction rates back to 1990.
25

   In 2011, the Guyana Forestry Commission and  the 

Consultancy Group POYRY, identified deforestation rates of 0.06% for 2009-2010, rising from 
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0.02% per annum between 2005 and 2009.
26

  For many years, successive governments have 

made efforts to limit the number of extraction concessions granted to investors in an effort to 

protect the vast rainforest reserves.   With the launch of the LCDS in 2009, the Government 

sought opportunities to benefit financially for it standing forests and lobbied internationally for 

establishment of the REDD mechanism.    Guyana‟s efforts which are embodied in its LCDS, are 

based on the REDD approaches.   Table 4 illustrates the key actions taken to protect the forest 

resources and the financial benefits received based on the MOU and the JCN signed between 

Guyana and Norway.  Table 5 lists the current projects implemented, in a number of 

communities throughout Guyana, with the funds earned from Norway.   
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Table 4: Key steps taken in pursuit of the REDD+ Strategy. Source: Adapted from Mary 

Robinson Foundation Climate Justice, 2011 

 

1990s  Low deforestation maintained by Government and indigenous communities 

1996 Iwokrama International Centre (IIC) established to manage the Iwokrama forest 

reserve of 371,000 hectares 

2006 Government of Guyana stepped up efforts to further address deforestation and 

proposed placing forests under long term protection if the right economic 

incentives were created. 

2008 Guyana estimated value of its forests, if harvested and land put to subsequent use, 

to be equivalent to an annual annuity payment of US$580 million  

2009 Informal working group for interim financing for REDD established;  

 Government of Guyana launched its Low Carbon Development Strategy (LCDS); 

 National consultations begin on LCDS and Governments of Guyana and Norway 

sign Memorandum of Understanding.  Norway to contribute US$250 million for 

forest climate services to Guyana through to 2015 

2010 REDD partnership launched at the Oslo and Climate conference in Norway; 

 Guyana‟s REDD investment Fund (GRIF) established as the intermediary for 

performance based payments.  First payment of US$30 million transferred from 

Norway to GRIF 

2011 GRIF received second tranche of US$40 million from Norway  

2012 GRIF received third tranche of US$45 million from Norway 

2015 GRIF received fourth tranche of US$80 million from Norway 
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Table 5: Projects currently implemented with GRIF funds. Source: Office of Climate 

Change, Office of the President, Guyana, 2015 

 

 

PROJECTS IN IMPLEMENTATION 
US$ / 

M 

Amerindian Land Titling - seeks to enable Amerindians to secure their lands and 

natural resources with a view towards sustainable social and economic development. 

Titling of communities will strengthen land tenure security and expand the asset base 

of Amerindians. 

10.8 

Amerindian Development Fund (Phases 1 and 2) - supports the socio-economic 

development of approximately 187 Amerindian communities and villages through the 

implementation of their Community Development Plans. Phase 1 of the project 

provided funding and technical assistance to 26 villages and is near completion. Phase 

2 has commenced implementation.   

8.2 

Micro and Small Enterprise Development  - addresses two of the major bottlenecks 

that constrain the development of micro and small enterprises and the ability of 

vulnerable groups to build alternative livelihoods, which are limited access to finance, 

and limited technical and business skills.  

5.1 

Climate Resilience Strategy and Action Plan - establishes a climate resilience 

framework for Guyana that addresses direct and indirect impacts associated with 

extreme weather events, as well as emerging, indirect, slow-onset climate impacts and 

hazards
27

. 

0.5 

Monitoring Reporting Verification System Development - further builds capacity 

in the Guyana Forestry Commission to carry out forest cover and change monitoring 

and forest carbon monitoring/measurement in fulfilment of the MRVS Roadmap.  

1.9 

Institutional Strengthening (Phase 1) - enhances national institutional capacity in 

Guyana to address the impacts of Climate Change, ensure the effective 

implementation of the LCDS, and help Guyana meet its commitments under interim 

REDD+ partnerships.  

6.4 

LCDS Outreach and Communication - aimed at increasing understanding and 

awareness on climate change and Guyana‟s LCDS, both nationally and internationally.  
1.2 

Sub-Total 34.1 
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1.4 Adaptation 

For climate policies to be effective and efficient a mix of both greenhouse gas mitigation 

and adaptation is required and the two efforts must be seen as complementary to each other.  

Despite the stringency of mitigation efforts it is argued that the near-term impacts of climate 

change are already “locked-in”, and this makes adaptation inevitable (Wheaton & Maciver, 

1999; de Bruin et al, 2009).   Additionally, without mitigation, the magnitude and rate of climate 

change will likely exceed the capacity of many systems and societies to adapt (IPCC, 2007).   So 

from an economic perspective a climate policy that encourages a mix of both mitigation and 

adaptation is encouraged (Burton et al, 2002; McKibbin & Wilcoxen, 2002). 

The United Nations Framework Convention on Climate Change (UNFCCC) of 1992 

refers to two types of political responses to the impacts of climate change.  The first is, 

mitigation, that is: “strategies to reduce greenhouse gas sources and emissions and enhance 

greenhouse gas sinks” and, second, adaptation: “the initiatives and measures taken to reduce the 

vulnerability of natural and human systems against actual or expected climate change effects” 

(IPCC, 2007).   A more inclusive definition of adaptation was given by Moser & Ekstrom (2010) 

which states: 

“Adaptation involves changes in social-ecological systems in response to actual and 

expected impacts of climate change in the context of interacting on climatic changes. 

Adaptation strategies and actions can range from short-term coping to longer-term, 

deeper transformations, aimed to meet more than climate change goals alone, and may 

or may not succeed in moderating harm or exploiting beneficial opportunities”.   

From a purely rational perspective, these two strategies are complementary and, adaptation and 

mitigation should be considered as two sides of the one coin (Stehr & von Storch, 2008).   

Adaptation to climate change did not receive much attention in the first years of the 

international climate change studies; instead there was more focus on mitigation and impacts or 

what some described as preventive measures (Kates, 2000; Mees et al, 2012).   However, 

adaptation planning is emerging as a new area of public policy across various geopolitical scales 

(Pielke jr., 1998; Biesbroek et al, 2010; Preston et al, 2011) with an increased interest in this 

adaptation mainly for two reasons: first, people, including politicians are realising that some 

climate change impacts are inevitable.  Also, as mentioned previously, even if emissions of all 

greenhouse gases were to stop immediately, average temperatures could continue to rise for 
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some time.  As a result, adaptation and mitigation are not alternative strategies but rather, 

complementary ones and both need to be pursued together. Second, while scientists are clear on 

the need to reduce greenhouse gas emissions to stop global warming, action on the ground by 

politicians, businesses and individuals can best be described as slow. Inadequate mitigation, 

therefore, makes the need to adapt to climate change impacts all the more urgent (Smit, et al, 

1999; Linham & Nicholls, 2010; Uittenbroek, et al, 2013). 

The IPCC distinguishes between adaptation as actions that operate upon the system itself, 

and mitigation as actions that operate upon the origin and attributes of the perturbation (i.e., 

reducing greenhouse gases emissions).  Many authors and researchers disagree with this concept 

since in this case; adaptive capacity is clearly limited to coping with changes in the environment 

of the system (actually to climate change) and seems to exclude the element of increasing 

“adaptedness” when the environment does not change.  

The anthropogenic emissions of greenhouse gases associated with the use of fossil fuels 

are largely from the rich industrialized countries, but with the increased growth and expansion of 

economies of the BRICS (Brazil, Russia, India, China, South Africa) countries, especially China 

and India, have now become significant sources of greenhouse gas emissions to the atmosphere, 

and will certainly contribute to the negative effects of global warming (Leal-Arcas, 2013).   The 

impacts of climate change will be more severe in poor, developing countries.  This is because the 

physical impacts are relatively larger in developing country regions.  For example, increases in 

the already high temperatures are likely to lead to large evaporation losses and in many 

developing countries precipitation is not likely to increase as is expected in many high-latitude 

regions (Tol et al, 2004; Mertz, et al, 2009).  Coupled with higher evaporative loss, droughts are 

likely to become more frequent and prolonged.  Secondly, in many developing countries, the 

national income and employment rely heavily on agriculture that is directly affected by climatic 

change (Howden, et al, 2007; Millner & Dietz, 2011).   Also the high number of poor people in 

these countries is generally more vulnerable and likely to feel the negative effects of climate 

change.  Finally, the economic and technological capacity to adapt to climatic change is often 

very limited in developing countries. 

The Third IPCC Assessment Report (IPCC, 2001), defines vulnerability as „„the degree to 

which a system is susceptible to, or unable to cope with, adverse effects of climate change, 

including climate variability and extremes. Vulnerability is a function of the character, 
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magnitude, and rate of climate variation to which a system is exposed, its sensitivity, and its 

adaptive capacity.‟‟  

However, Smit & Wandel (2006) describe vulnerability as the „„degree to which a system 

is susceptible to injury, damage, or harm and the ability or capacity or resilience of the system to 

cope, adapt or recover from the effects of those conditions.  Adaptations are therefore 

manifestations of adaptive capacity, and they represent ways of reducing vulnerability. 

Adaptive capacity is similar to, or closely related to a host of other commonly used 

concepts, including adaptability, coping ability, management capacity, stability, robustness 

flexibility, and resilience (Smit & Wandel, 2006; Klien, 2010).   At the local level the ability to 

undertake adaptations can be influenced by such factors as managerial ability, access to 

financial, technological and information resources, infrastructure, the institutional environment 

within which adaptations occur, and political influence (Adger, et al, 2004; Haddad, 2005).  This 

means that adaptive capacity is context-specific and varies from country to country, from 

community to community, among social groups and individuals, and over time (Brooks, et al, 

2005).  It varies not only in terms of its value but also according to its nature and the scales of 

adaptive capacity are not independent or separate.  To better understand the diversity of 

adaptation measures and to be able to develop a framework of analysis, it is useful to classify 

adaptive responses and to distinguish different generic types of adaptation such as reactive and 

anticipatory adaptation and autonomous and planned adaptation.   

The distinction between reactive and anticipatory adaptation is of particular importance.  

Reactive adaptation measures are those that institutions, individuals, plants and animals are 

likely to make in response to climate change, after the fact.  Anticipatory adaptations are 

deliberate decisions to prepare for potential effects of climate change (Smith, 1997).  

Anticipatory measures are taken in advance of climate change, before the fact. Intuitively, the 

distinction between reactive and anticipatory adaptation is clear. Climate change is a continuous 

process, however, and so is adaptation. In practice, it may therefore be hard to delineate before 

and after.  Anticipation requires foresight and planning, whereas reaction does not require but 

may involve foresight and planning.  

Carter et al (1994) define autonomous adaptation as “natural or spontaneous adjustments 

in the face of a changing climate”. Planned adaptation, on the other hand, requires conscious 

intervention.  Migration of species to new locations in response to climate change is clearly an 
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example of autonomous adaptation. Farmers switching crops and management practices is 

autonomous adaptation from the perspective of their government, but planned from a farmer‟s 

viewpoint.  A research project to improve long-term weather forecasting would be a form of 

planned adaptation.   Planned adaptation can directly reduce the negative impacts of climate 

change. One example is building sea walls. In addition, planned adaptation may also be used to 

influence (autonomous) adaptation by other actors (Smith & Lenhart, 1996). 

Funding is always a decisive factor for successful implementation for adaptation options 

since this would mean additional costs for the public and the private sectors.  Assessing the costs 

and the benefits of adaptation is more complicated than that for mitigation since the benefits of 

adaptation are usually long term and not always easy to measure.  The Bali Action Plan, adopted 

in 2007 attached equal weight to mitigation and adaptation and identified technology and finance 

as key mechanisms to enable developing countries to respond to climate change.   The UNFCCC 

commits developed countries to assist developing countries to meet the costs of adaptation, 

especially for those countries most vulnerable to the impacts of climate change.  Funds 

established by the COP to support adaptation includes:  (a) The Least Developed Countries Fund 

(b) The Special Climate Change Fund (c) The Adaptation Fund and (d) The Green Climate 

Fund
28

 (Table 6). 
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 Stockholm Environment Institute (SEI), 2008. Financing adaptation to climate change (Policy 

Brief), Available at: http://www.sei-

international.org/mediamanager/documents/Publications/Climate/financing_adaptation_climate_

change.pdf (Accessed on June, 2015). 
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Table 6: UNFCCC Discussions and Policies for financing adaptation in developing countries 

 

UNFCC COP  Discussions on Policies for financing adaptation in developing countries   

COP 13 (2007) 

Bali 

Discussions stressed the need for providing financial resources and 

investment for developing countries to support mitigation and adaptation 

COP 15 (2009) 

Copenhagen 

The need for US$100 Billion yr
-1

 by 2020 first noted to meet the needs of 

developing countries  

COP 16 (2010) 

Cancun 

The establishment of the Green Climate Fund noted to support projects, 

programs and policies on Adaptation  

COP 17 (2011) 

Durban 

The Green Fund designated as an operating entity. Aimed to raise US$ 30 

Billion before 2020 as start-up funding. 

COP 19 (2013) 

Warsaw 

The institutional framework was set up for effective delivery of climate 

finance via the Green Fund.  The need for oversight was stressed to avoid 

corruption and fraud 

COP 20 (2014) 

Lima 

More planning, strategy and policy for the Green Fund.  Discussions on the 

need to limit global temperatures to 1.5
0
C and defined the need for Intended 

Nationally Determined Contributions (INDCs).  The Green Fund to start 

operating when 50% of the pledges were received.  Calls for private sector 

co-funding.  

COP 21 (2015) 

Paris 

Two major objectives: (i) Bind all nations in a global effort to reduce 

emissions sufficiently to achieve <20C by 2050 and (ii) stimulate faster 

action on finance for Green Fund. 

 

 It is estimated that the amount of climate finance needed to support carbon neutral energy is 

1US$ Trillion yr
-1

 with only US$356 Billion received in 2012.
29
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 International Energy Agency, 2012.  Plugging the energy efficiency gap with climate finance. 

The role of International Financial Institutions and the Green Climate Fund to realize the 

potential of energy efficiency in developing countries. Available at: 

https://www.iea.org/publications/insights/insightpublications/PluggingEnergyEfficiencyGapwith

ClimateFinance.pdf (Accessed on June, 2015). 
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 Guyana was one of the first countries that benefitted from the Special Climate Fund in 

2007 under the administration of the Global Environment Facility (GEF).   A grant in the amount 

of US$3.8 million was disbursed to Guyana, from the Implementing Agency, the World Bank, 

for the Conservancy Adaptation Project (CAP).   Implementation was done through the World 

Bank‟s Sustainable Development Department, Caribbean Country Management Unit for Latin 

America and the Caribbean.
30

  The funding arrangements for the Green Fund are now being 

developed and Guyana intends to access funds through this facility as a member of the Caribbean 

Community (CARICOM).  

 

1.4.1 Adaptation Options for Guyana  

              In Guyana through the performance-based payment for carbon services mechanism 

under the Low Carbon Development Strategy (LCDS), funds received have been used for 

economic projects.  These projects are inclusive of adaptation, especially in the hinterland 

communities.  A number of projects have commenced and a few are in the pipeline.  The projects 

currently being implemented with resources earned from Norway as well as other funding 

sources are (i) The Conservancy Adaptation Project; (ii) Cunha Canal Rehabilitation Project; (iii) 

Amerindian Development Fund that supports socio-economic development in Amerindian 

Communities through the implementation of community development plans. These plans, in 

some villages, include community projects such as diversification in agriculture using climate 

tolerant crop varieties, shade houses / green houses and other adaptation techniques, and 

ecotourism; (iv) Micro & Small Enterprise (MSE) and Vulnerable Groups Low Carbon 

Livelihood Project that aim to address two major challenges which hinder the development of 

micro and small enterprises and the ability of vulnerable groups to build alternative livelihoods 

in Guyana. It will address limited access to financing by assisting those outside of the scope of 

the banking sector, while also addressing limited access to technical and business skills. This 

project indirectly will address adaptation through the support for low carbon MSE projects; (v) 

The development of an overarching Climate Resilience Strategy and Action Plan for Guyana. In 

summary the plan will, among other things, (a) assess Guyana‟s current adaptation initiatives, 
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 Project Appraisal document, 2007.  The World Bank, Proposed Grant from the Global 

Environment Facility, Special Climate Fund.  Available at: http://www-

wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2007/09/27/000310607_2007

0927095909/Rendered/PDF/39120main.pdf (Accessed on June 2015) 
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plans and capacity; (b) identify current climate change risks and scenarios and measures to 

address these risks; (c) identify the overall economics of climate resilience in order to transform 

and maintain resilience; (d) develop a climate resilience framework for Guyana that addresses 

direct and indirect impacts associated with extreme weather events, as well as, emerging, 

indirect, slow-onset climate impacts and hazards; (e) identify priority climate resilience projects 

and measures along with a plan of execution and associated costs; (f) identify global financing 

options for the implementation of the Strategy, inclusive of all projects and identified measures 

to support the transformation of a low carbon, climate resilient economy; (g) analyse and present 

scenarios of the impacts of implementing the climate resilience projects and measures in the 

longer term (by 2030).   It also intends to examine ecosystem based adaptation initiatives and 

potential.  The plan is currently being developed consistent with the UNFCCC requirements and 

guidance in preparing national adaptation plans.   

The former President of Guyana, Donald Ramotar, emphasized his commitment to 

adaptation to climate change in his speech to the United Nations Climate Summit in New York 

in 2014.   At this meeting he said “We are ready to take actions to develop along low carbon and 

climate resilient paths, but the global financial system makes such actions difficult”. He further 

stated that “As a low lying coastal state, we are particularly vulnerable to devastating climate 

impacts.  Adaptation activities and building resilience to improve our ability to cope are 

indispensable elements of our climate strategy”.
31

 

 

1.4.2 The adaptation challenge and its significance 

The impacts of climate change will be felt by developed and developing countries and 

will affect people across many economic sectors.  These impacts are likely to include increased 

water stress, flood risks, food insecurity and loss of biodiversity, (inclusive of important crop 

genetic resources), loss of livelihoods and health risks (Klien, 2015).  Developing countries will 

be particularly affected, due to their relatively low adaptive capacity and therefore higher social 

and economic vulnerability.  It is therefore expected that the net costs of climate change to the 

developing countries will be larger than the global average.   
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 Donald Ramotar, (former President of Guyana), speech at the United Nations Climate Summit 

in New York, 2014.   
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In 1996, the Intergovernmental Panel on Climate Change (IPCC) wrote that adaptation 

offers a “very powerful option” for responding to climate change and ought to be viewed as a 

“complement” to mitigation efforts.  The Fifth Assessment report from the IPCC further 

reinforces the urgency of supporting adaptation, whether among the urban poor exposed to 

climate hazards or among poor rural communities that depend on rainfed agriculture and other 

climate-sensitive resources (IPCC, 1996). 

 

1.4.3 Ecosystem Based Adaptation (EbA) 

Ecosystem-based adaptation (EbA) is an emerging approach which recognizes that 

ecosystem services play an important role in reducing the vulnerability to climate change (CBD, 

2009; Turner et al., 2009).   EbA is the use of biodiversity and ecosystem services as part of an 

overall adaptation strategy to help people to adapt to the adverse effects of climate change (Folke 

2006; Jones et al, 2012; Mccarthy, 2012).  As one of the possible elements of an overall 

adaptation strategy, ecosystem-based adaptation uses the sustainable management, conservation, 

and restoration of ecosystems to provide services that enable people to adapt to the impacts of 

climate change.  It aims to maintain and increase the resilience and reduce the vulnerability of 

ecosystems and people in the face of the adverse effects of climate change.   Further it takes into 

account, the multiple social, economic and cultural co-benefits for local communities (Doswald 

& Osti, 2011; Lugnot & Martin, 2013).    

  EbA can generate significant social, economic and cultural co-benefits, contribute to the 

conservation of biodiversity, and build on the traditional knowledge and practices of indigenous 

peoples and local communities, including the important role of women as custodians of local 

knowledge (Munang et al, 2013).  In addition, healthy, well-managed ecosystems have climate 

change mitigation potential, for example, through the sequestration and storage of carbon in 

healthy forests, wetlands, and coastal ecosystems.   Through the EbA, communities benefit from 

the maintenance and enhancement of ecosystem services that are crucial for livelihoods and 

human well-being, such as provision of clean water, food, fibre and maintenance of soil fertility 

(Promova et al., 2014; Sutton-Grier., et al., 2014).   

Essentially, EbA addresses the crucial links between climate change, biodiversity, 

ecosystem services and sustainable resource management.  However, despite the apparent 

success and recognition of EbA in the adaptation toolbox, its use in adaptation programs is 
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considered inadequate (Munang, et al, 2013).  This may be due to the increased emphasis on 

gaining „evidence of effectiveness‟ of EbA so establishing an evidence base for decision making 

with respect to EbA remains a challenge.   According to Naumann et al (2011) and Travers et al 

(2012), robust information on quantitative benefits of EbA and the conditions under which those 

benefits are likely to be received is generally not available.   Gathering additional information 

through research and wider use of EbA is of vital importance, to support the integration of EbA 

in national adaptation programmes and to raise awareness of its benefits. 

The 'Ecosystem Approach' was first used in the early 80s, but became formally accepted 

at the Earth Summit in Rio in 1992 where it became an underpinning concept of the Convention 

on Biological Diversity (CBD).   A few examples include the restoration of mangroves for 

protecting coastal settlements against storm surges, the conservation of upstream forests to 

regulate water flow and control erosion, for the benefit of vulnerable communities, and 

sustainable forest management for the provision of safety nets to livelihoods (Munang, 2013).   

In this respect, the concept of using ecosystems as a basis to adapt to the impacts of changes in 

climate has gained momentum in recent years and has now emerged as an important technology 

in the adaptation „toolbox‟.   

 

1.5 The vulnerability challenge 

The concept of vulnerability is of great importance in the context of climate change since 

the UNFCCC commits developed countries to “assist the developing country Parties that are 

particularly vulnerable to the adverse effects of climate change in meeting costs of adaptation” 

(UNFCC, 1992).   In ordinary language vulnerability can simply be described as a measure of 

future harm (Wolf, et al, 2012).   The IPCC (2007) defines vulnerability as “the degree to which 

a system is susceptible to, and unable to cope with, adverse effects of climate change, including 

climate variability and extremes.” Further the IPCC states that it “is a function of the character, 

magnitude, and rate of climate change and variation to which a system is exposed, its sensitivity, 

and its adaptive capacity.”  From a social and natural science perspective, Adger (2006) 

concludes that vulnerability is constituted of components that include exposure to perturbations 

or external stresses, sensitivity to perturbation and the capacity to adapt.  From a natural hazard 

perspective Blaikie, et al (1996) and Gallopin (2006), compared vulnerability to resilience and 
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described it as generally specific to perturbations that impinge on a system; in other words, a 

system can be vulnerable to certain disturbances and not to others. 

Adapting to climate change is one of the biggest challenges for Guyana, now that the 

threats, sea level rise, flooding, extreme weather events and drought, are more evident and are 

becoming more frequent.   The costs of achieving total adaptation are projected to exceed about 

US$1B, a conservative estimate (ECLAC, 2011).   In protecting the coast from the Atlantic 

Ocean, the government needs to fortify 360 km of sea defences at an approximate cost of 

US$4.4-6.4 million per kilometre.
32

  Guyana's vulnerability is further amplified with 90% of its 

population residing on the low-lying coastal plain, along with most agriculture lands and all 

major administrative, economic, service and infrastructure facilities.   Although the country is 

very rich in natural resources, its economic base is very narrow with a strong dependence on a 

very small range of primary products, rice, sugar, rum, bauxite and timber for export.  The 

coastal lowland between the Demerara and Mahaica Rivers is the most populous area of Guyana 

and houses the capital city of Georgetown (Figure 3).  Apart from the settlements, it is also a 

major agricultural district for sugar cane, fruits and vegetables.   This relatively narrow strip of 

land is located between the sea and the East Demerara Water Conservancy (EDWC). 

 The EDWC traps surface water flowing to the coast, both for use in irrigation and to 

protect against flooding when river levels are high, with canals serving as control structures 

allowing water levels to be managed behind the conservancy dam (ECLAC, 2005).   Water from 

the land is drained through rivers and canals by gravity towards the ocean.  Since the land is 

below sea level the drainage system consists of a system of kokers (out flow or sluice gate) 

which is closed during the high tide and opened when the tide is low for water to drain out to the 

sea.   Figure 6 shows a schematic diagram and map of the drainage system.  Over the past 

decades the system suffered from poor maintenance and investments, and with the added impacts 

from sea level rise there is increasing stress on the drainage system (World Bank 2007; Hickey & 

Weis, 2012).    

In 2005, extreme rainfall caused severe flooding along the coastal lowlands and affected 

more than half of Guyana‟s population.   The floods highlighted the vulnerability of the EDWC 
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earthen dam to overtopping and the potential for breaching.  In 2008 to 2013, with support from 

the World Bank, the Government of Guyana carried out the Conservancy Adaptation Project 

(CAP), the aim of which was to reduce the likelihood of catastrophic flooding along Guyana‟s 

low-lying coastal areas which are also threatened by sea level rise.
33
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Fig 6: Schematic diagram and map of the East Demerara Water Conservancy.  Source: Hickey 

and Weis, 2012. 
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Despite its high vulnerability to the impacts of climate change, Guyana has been 

undertaking significant efforts at the national and international level to combat this phenomenon 

in the context of sustainable development.  In 2010, the Government of Guyana launched a 

pioneering and historic, national-scale model for addressing climate change - Guyana's Low 

Carbon Development Strategy (LCDS).  The LCDS is a comprehensive approach to addressing 

climate change focusing on both mitigation and adaptation priorities while simultaneously 

promoting economic growth and development (LCDS, 2010).  

 

1.5.1 Sea Level Rise  

Rising sea levels vary from region to region, which leads to different impacts.    Sea level 

rise has been attributed to greenhouse gas induced temperature rise which creates thermal 

expansion of the oceans and melting sea ice (Wigley & Raper, 1987) leading to increased 

volumes of water in the seas.   

Guyana is extremely vulnerable to sea-level rise and intense tropical storms (EPA 

Guyana, 2002; Dasgupta et al 2009) because the coastal strip sits below mean sea level and 

depends on an ageing infrastructure to keep the sea at bay and for proper drainage of the land.   

The settlement pattern reflects Guyana‟s long colonial history as does the country‟s narrow, 

commodity-dependent economy and its predominant association with the Caribbean region 

rather than South America.   Both episodic floods and persistent saltwater intrusion
34

 threaten the 

availability of potable water along the coast, the viability of the irrigation system and the 

salinization of soils, which would endanger the sugar and the rice industries (Second National 

Communication, 2012).    Within the coastal zone, the issues of sea level rise, destruction of 

mangroves and coastal subsidence add to the pressures on coastal sea defense system. 

Additionally, some of the vegetative cover on the coastal zone and the sandy plains further 

inland has been lost to competing activities such as, agriculture, human settlements, and 

harvesting for fuel wood to make charcoal. 

The imperative of climate change adaptation in Guyana is overwhelmingly conceived in 

terms of the populous coastal strip and the rehabilitation and enhancement of the sea and river 

defences which are crucial adaptation investment priorities.    Already, the ocean regularly 
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 Narayan, Kailas, 2006.  Climate change impacts on water resources in Guyana.  World Friend 

Conference Proceedings, Havana, Cuba.  



 

50 
 

overtops many areas of the sea-wall and, in addition to waves cresting more frequently over the 

wall, rising sea levels would put it under greater general physical stress and compromise the 

effectiveness of the entire coastal drainage system (Hickey & Weis, 2012).    An analysis of the 

tide gauge data from 1960 to 1981 (Figure 7) for the Mean Sea Level (MSL) shows an average 

increase of 1.27 mm for the following twenty one years after 1960.  This is very close to the 

global average sea level rise of 1.7 mm yr
-1

 as estimated by the IPCC.
35

    

 

 

 

 

Fig 7: Mean Sea Level data (Georgetown) 1960 -1981 Source: Adapted from Persaud, 2014 

 

The tide gauge data for relative mean sea level was taken at two locations: Stabroek 

Market, Georgetown and at the Lighthouse in Kingston (Table 5).   For Stabroek Market, data 

for fifty years (1960-2010) indicated a difference in Mean Relative Sea Level (MRSL) of 9.25 

inches (234.95 mm) while the data for the location at the Lighthouse in Kingston indicated a 

drop in MRSL of 1.60 inches (40.64 mm) over a period of thirty eight years.  The total increase 

over eighty eight years is 7.65 inches (194.31 mm).  This is equivalent to a MRSL of 2.2 mm yr
-1
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which is close to the global average but much lower than projections made by Dalrymple (2006) 

of 7.1 mm yr
-1

. 

 

Table 7: Mean Relative Sea Level, Georgetown.  Source: Persaud, 2014 

 

A. Tide Gauge at Stabroek Market, Georgetown  

 

Date     Height (ft)     Reference 

 

August 2010   6.36     MARAD
36

 

August 1960   5.59     MARAD 

 

Difference (50 years)  9.25 in 

B. Lighthouse, Kingston, Georgetown 

 

Date     Height (ft GD
37

)   Reference 

 

2008    56.9763    GLSC 

1970    57.1100    GLSC
38

  

 

Difference   -1.60 in 

 

 

Other reports used data available for the period 1951 to 1979 for Port Georgetown, and 

reported a MRSL, using linear extrapolation, of 10.2 mm yr
-1

.    High tide change was calculated 

to be 9.7 mm yr
-1

 with the low tide change being 11.1 mm yr
-1

.
39

 These projections are nearly 

five times the global estimates of about 2.2 to 2.4 mm yr
-1

. 

 

1.5.2 Floods in Guyana 

Floods are the most frequent natural hazard in Guyana, often caused by heavy rainfall, 

overtopping the sea defences or an overflow of the Conservancies used to store water flowing by 

gravity from the backlands.   Flooding is also exacerbated by blocked drains and malfunctioning 

kokers or sluice gates or silted up outfalls along the Coast of Guyana.   
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 Guyana‟s coastal vulnerability and risk assessment, Technical Report 5C/CPACC-02-01-1, 
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Annual precipitation has increased over the years in Guyana.  From 1966 to 2006, the 

average annual rainfall was estimated at 3,088 mm yr
-1

.  The maximum annual rainfall was 3,800 

mm over the period and this was recorded in the year 2000.   From the year 2000 onwards the 

number of flood events increased dramatically with an average of just 4 events yr
-1

 in the 1990s 

to about 20 flood events annually in the 2000s.
40

 When there is such high unexpected rainfall and 

the EDWC is full to capacity, the potential for floods along the coastal lowlands is always there.   

The situation becomes worse at high tides when there is overtopping of the sea defences. 

Dalrymple and Pulwarty (2006) projected a significant overtopping of 0.027 m
3
 s

-1
 m

-1
 by 2020, 

and suggested that the current infrastructure be upgraded to keep the sea out.  In 2005 Guyana 

experienced one of its worst flood disasters, caused by a combination of heavy rainfall, breaches 

and overtopping of the EDWC and overtopping of the sea defences.   Losses were estimated at 

60% (US$ 450 million) of the country‟s GDP (LCDS, 2010), with heaviest losses incurred from 

cash crops followed by sugar and rice
41

. 

 

1.5.3 Extreme weather events (Storms and high precipitation) 

Extreme weather can have devastating impacts, not only on immediate loss of lives and 

assets, but also longer-term damage to livelihoods and economies.  During the period 1972 to 

1994 extreme weather and storms were virtually absent from Guyana.  This changed from 

around 1995, when Guyana began to experience about 2 to 4 extreme storm events every year.   

In 2006 there were 7 extreme storm events which affected the lives of almost 1000 people.
42

 In 

2013, hail and strong winds caused millions of dollars‟ worth of damage in the mining town of 

Linden.
43

 Hail falling in Guyana was a historic event.  Data from circulation models predict an 

increase in the frequency of high intensity storms over the next 100 years with an increase of 

category 4 and category 5 storms.
44
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1.5.4 Drought 

While much of the weather that we experience is brief and short-lived, drought is a more 

gradual phenomenon, slowly taking hold of an area and tightening its grip with time. In severe 

cases, drought can last for many years, and can have devastating effects on agriculture and water 

supplies.  The incidences of drought have increased since late 1990s and are mostly concentrated 

in southern Guyana (Region 9), which is neighbouring to Brazil.  Prior to this period, a drought 

in Guyana was virtually unheard of but in 1997 and 2003 there were 2 incidences of severe 

drought for each of the respective years in which over 20,000 residents were affected.
45

  

Guyana‟s climate is highly influenced by the El Niño Southern Oscillation (ENSO) and drought 

in Guyana is attributed to the El Niño phenomenon.  In its El Niño phase, ENSO provokes dry 

periods throughout the year and higher temperatures in July and August; whereas it‟s La Niña 

phase leads to the opposite situation.  The droughts in 1997 and 1998 caused a severe shortage of 

drinking water throughout the country and a significant drop in agricultural production especially 

for rice and sugar. 

Farmers experienced a major water shortage in August 2009 to May 2010 due to the 

occurrence of El Niño weather conditions.  Rice as well as cattle and food crops were severely 

affected, with large acreages of paddy fields left unsown due to the absence of water.   High 

levels of salt in the water were also reported by farmers
46

. 

 

1.6 The institutional framework for climate change in Guyana 

Politically, Guyana can be described as a representative democratic republic, whereby the 

President of Guyana is the head of government, and of a multi-party system of representation.   

The government exercises executive power while legislative power is vested in both the 

government and the National Assembly of Guyana.  The Judiciary is independent of the 

executive and the legislature. 

Elections are conducted according to the Constitutional provisions which are 

supplemented by the laws made by Parliament. The major laws among those are the 

Representation of the People Act (1964) which deals with all aspects of the conduct of elections 

and the National Registration Act (1967) which deals mainly with the preparation and revision of 
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electoral rolls.   The president is not directly elected; each party presenting a slate of candidates 

for the assembly must designate in advance a leader who will become president if that party 

receives the largest number of votes. The president has the authority to dissolve the parliament, 

or any other institutions he creates to address a particular issue such as climate change.  The 

president is not a member of the National Assembly but may address it at any time or have his 

address read by any member he may designate at a convenient time for the Assembly.  Under 

Guyana's constitution the President is both the Head of State and Head of Government of the Co-

operative Republic of Guyana.  

Climate change is considered a serious threat to the economic well-being of Guyana and 

it is being given a high priority by the Government.  Despite this, a national policy on climate 

change is still to be developed. In the meantime it comes under the direct supervision of the 

President of the country and the Office of Climate Change (OCC) is housed within the 

Presidential complex for maximum attention and to cut the usual bureaucracy if necessary so that 

key projects can be smoothly implemented.  This office plays a coordinating role especially with 

regards to access of funds from external donors and enabling collaboration with the respective 

institution under whose supervision a particular project may fall.  It was set up just after 

negotiations were complete for the Guyana-Norway REDD Agreement.  The OCC draws on the 

collaborative input and efforts of several organisations within the environmental and natural 

resources sector all of which may be affected in one way or another by the effects of climate 

change. This collaborative effort also encourages synergy and free flow of information on 

climate change on projects that are being implemented by the various institutions. 

 

1.6.1 Office of Climate Change  

       The Office of Climate Change (OCC) works across Government to support work on 

climate adaptation, mitigation and forest conservation and it is sited at the Office of the 

President.  It is the entity with overall responsibility for consultations on Guyana's Low Carbon 

Development Strategy and works closely with the REDD Secretariat.   Its key role is one of 

coordination for local climate change projects and for Government engagements with 

international forestry programmes including the Forest Carbon Partnership Facility, the Forestry 

Investment Programme and UN-REDD. It has no responsibility for finances with REDD+ or any 

other programme. 
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1.6.2 The REDD Secretariat 

 
The REDD Secretariat (RS) is responsible for the coordination of all national REDD+ 

activities, under the direction of the Guyana Forestry Commission, and for overseeing the 

implementation of REDD+ activities under the Low Carbon Development Strategy framework.  

The main areas of work are the execution of consultation and outreach activities, and the 

dissemination of results of the assessment of the carbon stock potential of Guyana‟s forests.  The 

Secretariat reports directly to the Guyana Forestry Commission as well as the National Climate 

Committee. 

 

1.6.3 The Guyana Forestry Commission 

The Guyana Forestry Commission (GFC) is responsible for the administration and 

management of all State Forest Land in Guyana.   In addition it advises the Government on 

issues of forest policy, forestry laws and regulations. It is responsible for overseeing all forestry 

concessions from initial granting to monitoring and enforcement.  The GFC has been at the 

forefront of the development of a national Monitoring, reporting and Verification System leading 

the formation of the Monitoring, Reporting and Verification System Roadmap.   The GFC is at 

the forefront of Guyana's developments under the Forest Carbon Partnership Facility. The GFC 

houses the REDD Secretariat.  

 

1.6.4 The Environmental Protection Agency 

The Environmental Protection Agency (EPA) was established by an Act passed in 1996.  

The EP Act mandates the EPA to oversee the effective management, conservation, protection 

and improvement of the environment, the prevention and control of pollution, the assessment of 

the impact of economic development on the environment and the sustainable use of natural 

resources.  The mission of the Environmental Protection Agency (EPA) is to “take measures 

necessary for effective protection and management of the natural environment, coordination of 

conservation programmes, sustainable use of natural resources, assessment of the impact of 

development activities on the environment and the integration of appropriate environmental 

provisions into development planning”.  In working towards achieving its mandate, the EPA 

enables Guyana to contribute to global environmental protection and conservation. To achieve its 

mandate, the Agency implements education, regulation and enforcement programmes and uses 
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partnership and collaborative approaches to strengthen the impact of its interventions.   Although 

the details have yet to be finalized, it is likely that the EPA will be the lead agency for ensuring 

that national and international social and environmental standards are met in all Guyana REDD+ 

Investment Fund funded projects. 

 

1.6.5 National REDD Working Group 

The National REDD Working Group (NRWG) forms a component of the Readiness 

Preparation Proposal, comprising representatives of the following agencies and organizations: 

REDD Secretariat, Guyana Forestry Commission (GFC), Ministry of Amerindian Affairs, Office 

of Climate Change, Office of the President, National Toshaos Council, University of Guyana and 

some other institutions      

The NRWG, while being coordinated and chaired by the GFC, involves the input of key 

stakeholders.  It is intended that the NRWG would also have the involvement of relevant 

agencies/bodies.   This will be required both during consultation and outreach, as well as in the 

development and implementation of REDD+ activities. Social accountability for REDD+ 

activities will be closely monitored by the National REDD Working Group (NRWG). 

 

1.6.6 Low Carbon Development Strategy Multi-Stakeholder Steering 

Committee 

The Low Carbon Development Strategy Multi-Stakeholder Steering Committee was 

established in 2009 by the office of climate change to oversee the consultation and awareness 

process for Guyana's Low Carbon Development Strategy. The committee's functions are to:  

 Provide input and guidance to the planning and execution of the sub-national 

consultations and education and awareness activities 

 Assist in information dissemination to constituencies; and 

 Assist in convening fora within constituencies to promote and discuss the Strategy  

 Provide feedback on Guyana‟s Low Carbon Development Strategy 

The committee comprises senior governmental ministers and civil servants including 

representatives from the Environmental Protection Agency, Guyana Forestry Commission, 

Guyana Geology and Mines Commission (GGMC), Ministry of Amerindian Affairs and the 

Office of Climate Change. It also includes non-governmental representatives from private sector 
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NGOs, environmental NGOs, including Conservation International (CI) Guyana and World 

Wildlife Fund, Amerindian NGOs, and associations of foresters and miners. 

 

1.7 Identifying Adaptation Needs and Opportunities in Guyana 

The Government of Guyana is cognizant of the negative impacts posed by climate 

change, the precarious nature of its coastal zone and the country at large, but it has limited 

capacity to make the necessary investments in response to the heightened threats posed by 

extreme weather events associated with climate change.  Particular focus was centred on the 

coastal plain where the majority of the people live and work.   Additionally, the coastal zones are 

ecologically productive and economically important ecosystems which support diverse habitats 

including agricultural systems, a variety of species, grasslands, wetlands and mangroves, as well 

as employment, recreation, water-borne commerce and energy production. In general, adaptation 

strategies can be divided into two categories, the first of which is hard adaptation and this 

includes construction of sea walls or dykes, reinforcement of earthen dams and the use of sluices 

for drainage and irrigation, measures that are capital intensive and usually involve complex 

technology and infrastructure.   The second is referred to as soft adaptation and this relies on 

natural capital, community control, simplicity and appropriateness (Grothmann & Patt, 2003; 

Clark et al, 2012).  This refers to how the local community use the available natural resources in 

a way that fits within the needs of the local people and at the same time builds resilience to 

climate change. 

Ecosystem-based adaptation is the soft approach and involves a wide range of ecosystem 

management activities to increase resilience and reduce the vulnerability of people and the 

environment to climate change.  This study examined some of the initiatives that support the 

ecosystem based approach and how this can be integrated into the overall adaptation strategy for 

managing climate change in Guyana, especially with regards to combatting the effects of coastal 

floods which have become increasingly frequent. 

 

1.7.1 Selecting an adaptation option  

Integrating adaptation within development planning is essential to achieve medium and 

long term targets especially at the local levels.  The central idea that underpins adaptation 

planning is that it is a continuous and iterative series of actions to account for climate change and 
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decision making. It requires regular revision as more knowledge and information becomes 

available and as capacities and institutions change over time. Importantly, it involves a wide 

range of stakeholders, not only with the Ministry of Environment but across many other   

Ministries at all levels, especially at local levels.   

The ability to adapt to climate change depends on the extent of climate change, as well as 

on the availability of technical, financial and institutional capacity among other requirements.  

Therefore, the adaptive capacity of a location or area is a function of education, health care, 

financial resources, scientific information, understanding climate change, availability of 

technologies and scientific information (Grothmann & Patt, 2003; Thomas & Twyman, 2005).   

The IPCC has documented that many groups, sectors, ecosystems and places are highly 

vulnerable to today‟s weather and climate and that climate change is likely to exacerbate such 

vulnerabilities (IPCC, 2007; IPCC, 2012).  However, vulnerability assessments to date are based 

on a range of disparate methodologies, which makes it challenging to integrate results.  

Furthermore, comparable climate events can lead to dramatically different levels of impact 

across regions or groups. For example, communities with weak governance, little local 

participation, limited land-use planning and no access to insurance may be particularly 

vulnerable to flood damage.   This suggests that if amplifiers / dampeners of vulnerability and 

impacts can be identified and tracked, it may be possible to better prioritize and target the most 

vulnerable regions, subpopulations and sectors, both for emergency preparedness and adaptation.    

At the same time, adaptive capacity does not guarantee adaptation actions. Adaptation occurs 

when the available adaptive capacity is supported by the political will and formal mechanisms 

that enable the adoption of planned adaptation.  

Countries prepare National Adaptation Plans (NAPs) to outline a framework aimed at 

reducing vulnerability to climate change impacts by building adaptive capacity and resilience, 

and to help integrate adaptation into relevant policies, programmes and activities.  Technical 

guidelines for preparation of such plans are available, but there are also some accompanying 

guidelines that are helpful in ensuring that the appropriate adaption choices are made.  One such 

guideline is the PROVIA (Programme of Research on Climate Change Vulnerability, Impacts 

and Adaptation) guidance which has been approved for uses internationally by the United 

Nations Environment Programme (UNEP).    
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The goal of the PROVIA guidance (PROVIA, 2013) is to provide clear technical 

guidance that combines science with what is needed locally and is meant to be useful to a wide 

array of audiences in both developing and industrialized countries, including researchers, 

consultants, policy analysts and sectoral planners (Bisaro et al, 2014). 

The PROVIA guidance is structured along a five stage iterative adaptation learning cycle 

Fig 8).   

 (a) Identifying adaptation needs: What impacts may be expected under climate change? What 

are actors‟ vulnerabilities and capacities? What major issues need to be addressed?  

(b) Identifying adaptation options: How can the specific risks and opportunities that were 

identified be addressed? There may be several options available to achieve the desired goals.  

(c) Appraising adaptation options: What are the pros and cons of the different options, and which 

best fit the adaptation objectives?  

(d) Planning and implementing adaptation actions: After an option is chosen, implementation can 

begin.  The focus here is on practical issues, such as planning, assigning responsibilities, setting 

up institutional frameworks, and taking action.  

(e) Monitoring and evaluation of adaptation. As measures are implemented, the process is 

monitored and evaluated to ensure it goes as planned, identify any problems, document the 

outcomes achieved, change course as needed, and draw lessons from the experience. 

The adaptation process in Guyana is not expected to be as straightforward as represented 

in the model and in fact may require refinement through iteration.  The PROVIA guidance 

therefore provides several entry points at various stages or sub-stages of the process, and allows 

users to directly access the material that meets their immediate needs.   The model also 

differentiates adaptation situations based on the stage in the adaptation cycle, and whether the 

situation is public or private, and individual or collective. In addition, the guidance highlights 

three other key sets of empirical criteria: the characteristics of the climate risks (or opportunities) 

involved, such as whether they are already present; the characteristics of those affected, such as 

whether they are aware of the risks and have the capacity to adapt; and the characteristics of the 

available adaptation options, such as their relative cost and flexibility.  In addition, the model 

also allows for use of other types of criteria such as economic theory or social psychology or for 

more pragmatic options such as time, skill or funding constraints.   

 



 

60 
 

 

Figure 8:  The adaptation cycle. Source: Hinkel and Bisaro, 2014 

 

1.8 Context of the Research and Specific Research Questions 

As national policies influence local adaptive capacity, the mainstreaming of adaptation 

into wider national development agendas is of critical importance.   Ecosystem based adaptation 

is highlighted in this study since it has been largely missed in the design of national adaptation 

strategies.   Additionally, information on Ecosystem based Adaptation will refine its use and help 

to convince decision makers by showing evidence that 'environmental infrastructure' is capable 

of meeting their adaptation objectives which would require a systematic consideration of the 

applicability, limitations and risks of Ecosystem based Adaptation options when compared to 

traditional approaches such as construction of dams and irrigation facilities.    

The research will explore the current status of ecosystem-based adaptation within the 

broader adaptation strategy of Guyana, and will identify additional opportunities for inclusion of 

ecosystem-based adaptations. The research will consider the specific questions within the current 

context and status of adaptation to climate change in Guyana. 

 1) What are the current activities and priorities for adaptation and how can the Diagnostic 

Adaptation Framework (DAF) be used to guide selection of salient case-specific adaptation 

research in Guyana?  
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2) How can ecosystem based adaptation be incorporated into the Adaptation Need (AN) and 

integrated into the overall adaptation response based on identified ecosystem-based projects in 

Guyana? 
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2.0 Materials and Methods 

The IPCC Technical Guidelines for Assessing Climate Change Impacts and Adaptations 

(Carter et al., 1994; Parry & Carter, 1998) provide the basis for a large number of national 

climate-change vulnerability and adaptation studies.  They offer a generic framework comprising 

seven main steps of analysis, designed to be applicable to any natural and socioeconomic system 

potentially affected by climate change.  The IPCC guidelines are more than two decades old and 

have been critically analysed by many researchers over years for their suitability and 

applicability in addressing the complex interface between human adaptation and environmental 

variation (Smithers & Smit, 1997; Klien, et al 1999; Heltberg, et al, 2009).  Decision makers 

urgently need more science based information to help them respond to climate impacts and 

opportunities for adaptation and to provide more decision support for policies (Dessai, et al, 

2004; Werner, et al, 2015). To help identify approaches suitable for specific adaptation 

challenges the Diagnostic Adaptation Framework (DAF) was developed for adaptation research 

(Hinkel & Bisaro, 2014).  The DAF is used by PROVIA to promote adaptation research and 

policies worldwide. 

The emphasis of this research is on maintenance and restoration of the natural capital for 

adaptation using a diagnostic adaptation framework (DAF) rather than a more methodological 

framework as outlined by the IPCC technical guidelines.  A major challenge with using a 

framework based upon methodological choices (e.g. the IPCC technical guidelines) is that it 

covers a wide range of disciplines making it difficult to follow, requires expertise in a broad 

range of different disciplines relevant to the adaptation question, and practitioners with that 

expertise employ a diversity of social and natural science research approaches.  The DAF, in 

contrast, characterises typical adaptation challenges and discusses which adaptation approaches 

are applicable to meeting these challenges.   In some instances more research may be needed to 

arrive at a solution.  The DAF therefore is aimed at researchers and policy analysts who are 

seeking answers to challenges posed by climate change and seeking the best approaches to 

alleviate the anticipated or existing problems. The DAF has been used successfully in the 

Netherlands and used in the adaptation policy planning by the Dutch Delta Programme in the 

Wadden Region.  It compared the research methods used in the Delta Programme with those 

suggested by the diagnostic framework (Werners et al, 2015).   Like the Netherlands the Coast of 

Guyana lies below sea level and is very vulnerable to the effects of climate change such as sea 
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level rise.  Therefore, adaptation needs in the Netherlands related to sea level rise are expected to 

parallel those in Guyana, and the DAF would seem an appropriate tool to support decision 

makers who require more science based information to help them respond to climate change 

impacts and opportunities for adaptation. 

 The DAF calls for an iterative process and allows for more flexibility and adjustments 

when developing a strategy to address a particular adaptation challenge (Klien et al, 1999; 

Hinkel and Bisaro, 2014).  The DAF   asks a series of questions aimed at the development and 

evaluation of five steps in an adaptation cycle: (i) identifying adaptation needs, (ii) identifying 

adaptation options (iii) appraising adaptation options, (iv) planning and implementing adaptation 

and (v) monitoring and evaluation.  The adaptation cycle (Figure 8) can be entered at any point.  

For the purposes of this research, the cycle was entered at the point of identifying adaptation 

needs.  Analysis was restricted to identification of needs, identification of adaptation options, and 

finally appraising those adaptation options. Discussion touches upon planning and 

implementation of adaptations and monitoring and evaluation, but these were not central to the 

research. 

 

2.1 Overview of the Application of a Diagnostic Adaptation Framework for 

Guyana 

The approach taken to identify adaptation needs, to identify adaptation measures, and to 

appraise adaptation options was based upon the framework developed by Hinkel and Bisaro 

(2014), and modified for the current research context (Figure 9).  The framework indicates 

anticipated outcomes of the analysis (nature of outcomes) that will form the basis for the Results 

and Discussion section of this thesis.     

The framework distinguishes between adaptation challenges researched, methods used 

and the criteria applied for choosing a particular method.  In the operational use of the 

framework, adaptation challenges are studied by identifying and classifying the research 

questions that frame the research.  Adaptation challenges are further classified according to 

whether private or public interests are involved and whether individual or collective action is 

sought for the respective action. 
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Figure 9: Identification of Adaptation Needs, Measures and Options and analysis of outcomes. 

Source: Modified from Hinkel and Bisaro, 2014  
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To identify adaptation needs, an initial broad list of considered or perceived needs was 

constructed through review of policy documents (Section 2.2) and through responses to 

questionnaires completed by individuals working within Ministries of the Guyana government 

(Section 2.3).  This list of adaptation needs was then assessed to determine whether a credible 

impact analysis has been completed (Figure 10, Section 2.4), and if not, to identify areas of 

consideration necessary to better understand the nature of a perceived adaptation need (i.e. the 

information that must be collected to clarify the need).  

 Next, adaptation measures were considered.  These are the possible activities or solutions 

that might be employed to meet an adaptation need.  Adaptation measures may be infrastructure-

based, ecosystem-based, or blended.  Potential adaptation measures were identified from review 

of policy documents and responses to questionnaires (as above).   For a given adaptation need, 

possible ecosystem-based and infrastructure-based measures were considered.  For each 

measure, a determination was made as to whether the measure would be implemented by private 

collective action (adaptations involving a single large private actor will not be considered), or 

through public policy instruments.  In parallel, an assessment of public policy was completed 

with respect to how relevant policy would enable (or constrain) private collective or public 

action (Section 2.6).  

 The final component of the research was appraising adaptation options (measures) to 

identify barriers to implementation.  Barriers might arise from conflicts of interest among 

stakeholders.  Predicting these would require an extensive analysis to identify all affected 

stakeholders and understand their needs and concerns. Such an analysis was beyond the scope of 

this research. However, other potential barriers to implementing a given adaptation option (e.g. 

structural, funding, training) were analysed (Section 2.7).  

 

2.2 Identifying Guyana’s adaptation priorities through review of key policy 

and strategy documents 

In 2010 the UNFCCC recommended the national adaptation plan (NAP) process for 

Least Developed Countries (LDCs) under the “Cancun Adaptation Framework” (CAP).  The 

process enables the LDCs to formulate and implement national adaptation plans (NAPs) as a 

means of identifying medium and long-term adaptation needs and developing and implementing 

strategies and programmes to address those needs.  Guyana is not categorized as a LDC but is 
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currently developing a similar plan known as the “Climate Resilience Strategy and Action Plan 

(CRSAP)” to provide a comprehensive framework for addressing climate change adaptation and 

resilience in Guyana.  

Several other policy documents, referred to below, were developed which address major 

areas that relate to the natural environment, climate policy and biodiversity conservation.  These 

policy documents all focus on future national economic development but were created within a 

framework that attempts to define sustainability and provide some safeguards for conservation 

and better use of the country‟s natural resources.  The selected documents were screened for 

adaptation projects and initiatives because they were structured and written based on the 

integration of natural resource management and national development policy.  The documents 

were selected that are related to the natural resource sector and were reviewed to identify 

activities related to climate adaptation. These include projects, policy statements, and policy 

instruments, available or proposed.  Even though ecosystem-based adaptation was not directly 

identified in these documents, some of the suggested projects encapsulated the essential 

principles of ecosystem-based adaptation in their core activities that is the use of natural capital 

with regards to climate change and disaster risk reduction.  This information is presented in a 

piecemeal manner and disjointed from a coherent plan of action to address climate change.   The 

key documents listed and described below, were selected for review and provided a better 

understanding of the capacity for ecosystem-based adaptation and how this can be integrated into 

an overall adaptation strategy for Guyana.  More specifically, the research identified the extent to 

which ecosystem-based adaptation is being considered and addressed within a climate change 

framework and what gaps exist that will inhibit a successful adaptation strategy.    

 Ecosystem-based adaptation has its core principle the use of biodiversity and ecosystem 

services to reduce adverse impacts and enhance resiliency. It is usually described as the “soft” 

adaptation approach as compared to hard adaptation which requires the construction of heavy 

infrastructures such as dams, seawalls (dykes), empoldering or complicated drainage and 

irrigation structures (Mimura et al 2010; Sovacool, 2011; Clark et al, 2012).   The analytic 

reviews were done with this in mind, that is enhanced management of natural resources can 

provide a tool for vulnerability reduction.  From each document, the projects and deliberations 

that focused on natural resource management were extracted and synthesized into a framework 

for a strategy on ecosystem-based adaptation.  Since ecosystem-based adaptation is considered a 
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relatively new strategy, this concept was not mentioned directly, but activities and projects that 

relate to conservation of natural resources, improved crop varieties, water management and 

rehabilitation of degraded ecosystems were extracted and included in the framework for 

ecosystem-based adaptation to climate change. Within the context of suggesting cost-effective 

climate change adaptation strategies the conservation of natural buffers for ecosystem-based 

adaptation was also viewed from a co-benefits approach that will promote biodiversity 

conservation, poverty alleviation, and enhanced sink capacity.   

The policy documents reviewed were: 

(a) The Low Carbon Development Strategy (LCDS) (2010):  Climate change comes 

directly under the Office of the President in Guyana and the LCDS originated from same 

Office with input from a wide range of institutions and stakeholders.  The document 

outlines the country‟s strategy for protection of its pristine rainforests, for making 

investments in low deforestation and for building a low carbon, climate-resilient 

economy. The document was finalized after about one year of consultations with 

communities across Guyana in addition to inputs from the United Nations and 

consultation with professionals involved in other climate change initiatives.  It sets out a 

strategy to forge Guyana‟s low carbon development and identifies priorities for an initial 

period of ten years within a framework that allows for further consultations for a more 

long term approach.  

(b) National Adaptation Strategy: To address climate change in the agriculture sector of 

Guyana (2009): This document examines Guyana‟s agriculture sector within the current 

global and local context, and identifies institutions and stakeholders involved in the 

adaptation initiatives.  It also looked at the barriers and opportunities to climate change 

adaptation and recommendations for improving adaptation responses.  This document 

was prepared by independent consultants commissioned by the Caribbean Community 

Climate Change Centre (CCCCC) under the Mainstreaming Adaptation to Climate 

Change (MACC) Project.  The Caribbean Community Climate Change Centre 

coordinates the Caribbean region‟s response to climate change and it is the key node for 

information on climate change issues and on the region‟s response to managing and 

adapting to climate change within the Caribbean Community.  The study attempted to 

identify and understand the integration of agricultural development and national policy in 
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Guyana and examined the challenges and opportunities faced by the agricultural sector as 

a result of climate variability.  It also identified options and opportunities for improving 

the adaptation responses to climate change together with the stakeholders and respective 

institutions in the associated adaptation activities.  There were no projects that dealt 

specifically with ecosystem based activities. 

(c) National Mangrove Management Action Plan (2010 -2012):  The major objective of 

this plan is to respond to climate change and mitigate its effects through restoration and 

protection of Guyana‟s mangrove ecosystems so that the ecological functions are 

maintained and there is a continuation of vital services such as protection against ocean 

surges.  The Plan was funded by the European Commission‟s Global Climate Alliance 

linked to sustainable coastal zone management and prepared with the input of several key 

institutions involved with the management of mangrove forests.  These included the 

Guyana Forestry Commission (GFC), National Agricultural Research and Extension 

Institute (NAREI) and the Ministry of Works and Hydraulics (Sea Defences).   Due to the 

fragmented nature of the existing legislation mangrove conservation and management is 

the responsibility of several institutions.  Apart from the national institutions already 

mentioned, the Guyana Environmental Protection Agency also shares responsibility for 

the management of mangroves. 

(d) Integrated Coastal Zone Management Action Plan (2000): This plan outlines a 

coordinated effort for an integrated approach to coastal zone management and promotes 

and supports sustainable development of coastal resources.  Effective management and 

protection of the coastal zone is crucial to guard against the effects of sea level rise and 

coastal flooding. The Action Plan originated from the Environmental Protection Agency 

and the preparation was coordinated by an Integrated Coastal Zone Management 

Committee (ICZMC).  The document was approved by the country‟s Cabinet in 2001.  

The document outlines the specific roles of key institutions in the implementation of 

activities cited in the plan, with overarching goals being to promote sustainable 

development of coastal resources and to main the integrity of coastal ecosystems.    

(e) National Biodiversity Action Plan II (2007-2011):  The document originated from the 

Environmental Protection Agency which is the focal point for biodiversity conservation 

and the sustainable use of natural resources.  The strategy was prepared in keeping with 
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Guyana‟s commitment to the Convention on Biological Diversity (CBD) and it focuses 

on conservation and sustainable use of Guyana‟s biodiversity and sharing of benefits, 

with emphasis on critical resources such agricultural lands, forests, and coastal, marine 

and freshwater systems.  Financial support for preparation of the strategy was provided 

by the World Wildlife Fund for Nature (WWF). The Environmental Protection Agency 

coordinated the activities for the preparation of the plan.  This was done through a 

consultative process with stakeholders, including indigenous communities, from across 

Guyana. 

 Other subsidiary documents reviewed included:  (i) An assessment of the economic 

impact of climate change on the coastal and human settlements sector in Guyana (ECLAC, 

2011), (ii) Poverty Reduction Strategy Paper (IMF, 2006), (iii) Thematic Study of Mangroves in 

Guyana (FAO, 2005), (iv) Shell Beach Protected Area Management Plan (PAC, 2014) and (v) 

Guyana Second National Communication to the United Nations Framework Convention on 

Climate Change (Government of Guyana and UNDP, 2012).  The review identified the projects 

and programmes that utilize natural systems and relate to ecosystem-based adaptation activities 

in areas of sustainable water management, mangrove restoration, agricultural systems and 

protected areas. 

 

2.3 Administration of Questionnaires  

A questionnaire was developed to complement and supplement the findings from the 

review of policy documents (2.3.1). Significant resources and programmes already exist within 

the various Ministries and Organizations which can contribute to driving the design and 

implementation of ecosystem-based approaches.  Face to face interviews were not done because 

no visits were made to Guyana during the research.  A variety of factors, however, influence the 

extent to which the interest in this activity has been embedded into existing programmes and the 

questionnaire was designed to gather additional information to support and fill the gaps observed 

from the analytic reviews of the policy documents.   The aim was to survey existing and planned 

adaptation strategies to cope with climate change impacts in Guyana on key sectors, namely 

forest and forestry, agriculture, water, the environment and local government among others.  It 

covered areas related to level of awareness with regards to climate change and adaptation, 

funding schemes, incentives, community and government partnerships and barriers to the 
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adaptation process.  The additional data gathered was linked to each ecosystem-based project 

identified in the policy documents to give a sense of readiness and likelihood of successful 

implementation of the projects.  Responses gathered supported various aspects of the Diagnostic 

Adaptation Framework, including: identification of adaptation needs (Questions 2, 3, 6, 8), 

identification of adaptation measures (Questions 4-7, 9), need for private collective action versus 

public-policy based action (Question 10), the ability of relevant policies to enable or constrain 

necessary private collective or public policy-based action (Questions 16-21), and identification 

of barriers for adaptation measures (Questions 11-13). 

 All of the information gathered from the survey was kept confidential and kept among the 

respondent, the researcher and his thesis supervisors.  Survey responses were presented in 

aggregate so no individual respondent could be directly identified.  Since the study involved the 

participation of humans, a formal application was made to the Research and Ethics Board (REB), 

Ryerson University, prior to administration of the questionnaire.  The application went through a 

rigorous screening process after which approval was granted by the REB to proceed with the 

research.  The questionnaire was then uploaded to Survey Monkey, an online survey platform. 

An invitation and consent form were sent to selected individuals in organizations and Ministries 

whose work relates to climate change in Guyana. Each participant who returned a signed a 

“Consent Form” then received access to the survey. 

 The survey was administered by an online platform, SurveyMonkey, and the participants 

selected were government employees and people working with environmental non-governmental 

organizations (NGOs) who have at least five years of experience in natural resources or related 

sectors.  Twenty participants were selected of which seventeen were government employees, and 

three were from NGOs.  The inclusion criteria were based upon my experience working in 

Guyana and the participants were selected based on a wide range of experiences, which is, from 

five years to as much as twenty five years and covered participants‟ knowledge in disciplines 

related to climate policy, governance, biodiversity, meteorology and coastal zone management.  

The participants were selected from organizations that are closely related to the policy 

documents and in some cases the selected policy papers originated from those institutions. 
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2.3.1 A modified Version of the questionnaire   
  

 A compressed reproduction of the questionnaire is provided here for convenient 

reference. 

 

Please indicate (x) in the list below and elaborate (optional). 

 

1. Are there any expected impacts of climate change that are directly related to your Ministry‟s 

mandate?  

[ ] many 

[ ] some 

[ ] only few 

[ ] not at all 

If yes, can you identify the impacts (in space below) that are anticipated, maybe in decreasing 

level of severity?  

 

2. From your Ministry‟s perspective, why is climate change important?  Click all that apply and 

write a number, to the left of your selection, indicating the relative importance to your Ministry‟s 

mandate. (Use a ranking between 1 and 5 with 1 = most important and 5 = least important).   

[ ] is not important at all   

[ ] affects productivity  

[ ] affects the conservation of soil 

[ ] affects provision of drinkable water  

[ ] affects wildlife habitat  

[ ] affects suitability for non-timber forest products 

[ ] affects suitability for environmental services 

[ ] affecting pests, diseases and weeds 

[ ] affecting abiotic damages (e.g. fire or storm risks) 

[ ] reduce regeneration success 

[ ] affects the planting season 

[ ] changes in wood quality/seed quality/water quality 

[ ] crop yields 

[ ] flood control 

[ ] human and domestic animal diseases 

[ ] incidences of heat stroke 

[ ] increases erosion  

[ ] other effects __________________ which ones? Please specify: 

 

3. What are the main vulnerabilities/problems perceived that affect your Ministry? Select all that 

apply 

[ ] Increased precipitation 

[ ] Decreased precipitation 

[ ] Increased variability in precipitation 

[ ] Decreased runoff 

[ ] Increased runoff 

[ ] Increased variability in runoff 
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[ ] Declining surface water quality 

[ ] Increased risk of floods 

[ ] Sea level rise 

[ ] Decreased groundwater recharge 

[ ] Increased in temperature in the atmosphere 

[ ] Extreme weather events (thunderstorms, lighting, freak storms) 

[ ] Increased incidences of unknown diseases (e.g. chikungunya) 

[ ] Changes in biodiversity 

[ ] Others (please identify) 

 

4. My research will focus on ecosystem-based adaptation priorities and strategies in Guyana. By 

“ecosystem-based adaptation”, I mean managing the ecosystem to increase resilience and reduce 

the vulnerability of people and the environment to climate change. Within your own Ministry, 

how often is ecosystem-based adaptation distinguished from „traditional adaptation‟ (e.g. 

upgrading infrastructure)? 

[ ] Not at all 

[ ] Always 

[ ] Sometimes  

 

5. Considering the adaptation priorities of your Ministry, how much focus is there on ecosystem-

based adaptation versus traditional adaptation?   

[ ] Not at all 

[ ] Less focus on ecosystem-based adaptation 

[ ] Focus is evenly divided between ecosystem-based and traditional adaptation priorities  

[ ] More focus on ecosystem-based adaptation 

[ ] Focus is entirely (or almost entirely) on ecosystem-based adaptation 

 

6. What are the main adaptation objectives within your Ministry? Please select all that apply and 

give a number ranking, to the left of your selection. (Use a ranking between 1 and 5 with 1 = 

most important and 5 = least important).   

[ ] better flood control 

[ ] better coastal zone management (reinforced sea walls) 

[ ] better management of litter 

[ ] modification of buildings to withstand flooding 

[ ] Appropriate crop varieties for floods / drought 

[ ] green buildings 

[ ] conservation of mangroves 

[ ] no defined adaptation objectives identified within the Ministry    

[ ] other (please identify) 

 

7a. Based on your response to Question 6, your Ministry may have defined adaptation objectives. 

Are adaptation measures in place that will help meet these objectives?  Please select all that 

apply 

[ ] adaptation measures already in place   

[ ] potential for short term (1-2 years) adaptation strategy 

[ ] potential adaptation strategy in the long term (3-5 years) 
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7b. If adaptation measures are currently in place, please identify what those measures are: 

 

7c. If adaptation strategies are anticipated within the next 5 years, please identify what measures 

will be implemented (anticipated) as part of those strategies.  

 

8.  If adaptation measures are in place, or anticipated within the next 5 years, what stimulated the 

adoption of these measures?  Select all that apply. 

[ ] extreme weather events and flooding 

[ ] research results and meteorological data  

[ ] policy and legislation 

[ ] risk assessment and cost benefit analysis 

[ ] other (please identify) 

 

9. Would the types of adaptation measures in place or those anticipated to come on stream 

promote ecosystem resilience i.e. qualify as ecosystem-based adaptation? 

[ ] Yes 

[ ] Some would 

[ ] No 

 

10. Will the adaptation measures in place (or anticipated) require community engagement to be 

successful (i.e. will people have to change their behaviour in order for your objectives to be 

met)? 

[ ] Yes 

[ ] No 

 

11a. If you answered “Yes” to Question 10, are there adequate incentives for communities to 

implement measures for adaptation to climate change? 

[ ] Yes 

[ ] No 

 

11b. Please identify some of the incentives in place (or proposed) that encourage community 

participation in adaptation measures 

 

12. Do you think there is a successful partnership between the government and communities for 

adaptation to climate change? 

[ ] Yes 

[ ] No 

[ ] In some cases (briefly explain) 

 

13. What barriers to community participation would you identify? What might prevent a positive 

response to incentives (listed in response to Question 11b) would you identify? 

[ ]   Lack of knowledge and awareness about climate change  

[ ]   Focus on personal economic well-being  

[ ]   sense of resignation, it is not my problem therefore lack of cooperation  

[ ]   lack of adequate funding from government and donors 

[ ]   lack of proper legislation / data validation 
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[ ] Inadequate support to implement incentive program 

[ ] Lack of good and convincing examples?  

[ ] Skepticism of need  

[ ] Other (please identify) 

 

14. How do the respective strategies (Mangrove Action Plan, Biodiversity Strategy, and Poverty 

Reduction Strategy Paper) support the short-term and long-term adaptation initiatives of your 

Ministry? 

[ ] very supportive 

[ ] supportive 

[ ] not supportive 

 

15a. Have the above strategies been embedded in existing policies of your Ministry? 

[ ] Yes 

[ ] No 

 

15b. Please provide any examples you have of how these strategies have been embedded in 

policies of your Ministry. 

 

16. Do you think there is appropriate funding coming from internal and external sources for 

action on adaptation (select any that you believe apply)?  

[ ] Internal funding level is appropriate 

[ ] Internal funding level is inappropriately high 

[ ] Internal funding level is inappropriately low 

[ ] External funding level is appropriate 

[ ] External funding level is inappropriately high 

[ ] External funding level is inappropriately low 

 

17. Do you think more regional projects with the Caribbean Community (CARICOM) partners 

will benefit adaptation in Guyana?  

[ ] Yes 

[ ] No 

Why would you say yes or no?  Can you please identify any CARICOM project that benefitted 

adaptation? 

 

18. Do you believe financial incentives to communities, for attainment of targets linked to 

adaptation to climate change, will encourage successful adaptation to climate change? 

[ ] Yes 

[ ] No 

If yes, what types of incentives do you believe would be most effective in engaging communities 

to achieve adaptation targets? 

 

19. Do you engage in activities that directly or indirectly influence public policy on adaptation to 

climate change?  Please select all that apply. 

[ ] Direct engagement with policy makers 

[ ] Direct engagement with donors (individuals or organizations) 
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[ ] Letters in newspapers, opinions, editorials 

[ ] Public lobbying 

[ ] Engagement with your immediate supervisor 

[ ] No 

[ ] Other (please identify) 

 

20.  Do you think more funding needs to be drawn in for Guyana to successfully adapt to climate 

change? If yes, please identify the funding sources that you believe need to be expanded for 

successful adaptation.  

[ ] Government funding from budgetary resources 

[ ] Internal private funding (individual, corporate, government) 

[ ] External private donor funding (International Non-Governmental Organizations, Foundations, 

International Financial Institutions) 

[ ] External donors  

[ ] Any other (please identify) 

 

21. Earlier in the survey you identified the main priorities for adaptation within your Ministry. 

You were also asked to identify any barriers for community engagement in adaptation measures.  

This final question asks you to identify obstacles for successful implementation of your 

Ministry‟s adaptation strategies. There may be some overlap with your response to Question 13, 

but there may also be some institutional or funding barriers that you identify here. Please rank 

those that you would consider to be obstacles by putting a number to the left of your selection. 

(Use a ranking between 1 and 5 with 1 = most important and 5 = least important).   

[ ] Political directives 

[ ] Non-cooperation/support from organization‟s management 

[ ] Inadequate resources (including financial resources) 

[ ] Lack of adequately trained staff 

[ ] Inappropriate incentives to communities 

[ ] Lack of public awareness / interest 

[ ] Inappropriate policy / legislation to achieve objectives 

[ ] Regulatory hurdles 

[ ] Shifting priorities, changing focus of government  

[ ] Lack of adequate and timely planning 

[ ] Too little or no consultation with the communities 

 

 

2.4 Impact Analysis 

An impact analysis was done for each of the selected adaptation challenge and a series of 

questions were asked to gather data on the adaptation challenge that is addressed by a given 

project (ongoing or proposed).  What research questions are raised, if any, the approach applied 

and the results achieved and the criteria applied for selecting the questions and approaches.   

When choosing approaches a variety of criteria can be selected as outlined in Figure 10, to 

determine what was already done and what else is required in addressing a particular challenge.  
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Impact studies and models were examined for credibility and the need to gather additional data 

on these studies if required.  This was to ensure that the representative range of uncertainties for 

climate and socio-economic scenarios were addressed.   Additionally, when one or more studies 

were available an analysis was done to look for ambiguity and conflicting results.  In the absence 

of comprehensive studies projections were made on future impacts within the full uncertainty 

range to project potential impacts within what is considered reasonable limits. 

Where impact models were absent, risks were characterised by data gathered from data 

trends from climate sensitive information such as rainfall drought and extreme weather with 

support from data gathered from the survey questionnaire.     
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Figure 10: Criteria for choosing salient approaches to impact analysis and for identifying 

adaptation measures 
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2.5 Capacity Assessment of Actors 

Capacity to implement adaptation is critical for implementation and includes financial, 

human and technical resources, including availability of appropriate technology. Guyana does 

not always possess the requite capacity to successfully implement the needed projects.   Analysis 

of capacity refers to the availability of resources of all kinds that are required if an intervention is 

to be made to change an adaptation need (AN).  An analysis was made of the natural, financial, 

human resources and institutions based on the selected adaptation measures (AM) that were 

identified.  One of the most important capacity requirements is the availability of adequate funds 

for the AN, therefore an evaluation was made of local budgetary funds, support from 

international financial institutions (IFIs), and financial inputs from private collectives such as 

local and international non-governmental organizations (NGOs), communities and companies.  A 

complete analysis included both private individuals and public actors to ensure that the inputs 

from each are clear.   Private individuals are usually aware of their own capacity and often come 

with their own funds.   Despite this, some AN activities may require public inputs and public 

action, depending on the nature of the AN under consideration.   

Some of the data gathered from the survey was used to better understand the level of 

financial needs, education, training needs, and other available skills.  Information was also 

gathered from Guyana‟s National Capacity Self-Assessment (NCSA) Report for the UNFCCC 

(Stock-Taking and Thematic Assessments) and the NCSA cross-cutting Assessments.  These 

strategy documents were prepared to meet the capacity needs of the three Rio Conventions and 

were supported with funds from the Global Environment Facility
47

.  The NCSA revealed a lack 

of human, financial and technical capacity to successfully implement projects in support of the 

Rio Conventions.  Additional indications of capacity related to existing or recent programs that 

undertake activities relevant to an identified AM (e.g. current large-scale programs in restoration 

of mangroves).  Success or failure in these programs would indicate level of capacity to 

undertake similar activities for purposes of adaptation. 

 

 

 

                                                           
47

 National Capacity Self-Assessment in Guyana, Environmental Protection Agency, Guyana 

(2007) Available at: https://www.thegef.org/gef/guyana-ncsa (Accessed on June, 2015) 



 

79 
 

2.6 Assessing Ability of Policy Instruments to Enable Necessary Action 

The policy documents that were reviewed all outlined key strategies that address various 

aspects of environmental management and referred to climate change and adaptation with 

varying emphasis.  It is obvious that the impacts of climate change have been recognized and the 

political support is inherently expressed to implement the strategies outlined in the documents. 

Political support is evidenced from the speeches made by politicians, both from the government 

and the opposition, to support projects on climate change adaptation.  Additionally, the policy 

documents reviewed were all endorsed by the Cabinet of the Guyana government, effectively 

granting approval to these policy documents and clearing them for implementation.   The ability 

of the policy instruments to enable or deliver on actions outlined in the respective strategies 

pivots around governance which is still largely driven from the central government.  Budgetary 

allocations and expenditure are controlled by the Centre; the most senior regional public servant 

is employed by the central government and reports directly to the Minister responsible for 

regional and local government; and the laws which the regional and local authorities administer 

are initiated, enacted, and imposed by the Centre.   It follows, therefore, that no matter what the 

political allegiance and complexion of the regional and local governments; the economic and 

social decisions which influence and control the lives of their citizens are made by the central 

government where the funding is provided.     

The projects identified in the various sectoral policies however encouraged collaboration 

among Ministries and Agencies and emphasized training, especially in Information Technology 

(IT), to meet the needs of communities nation-wide. Reference is also made to the strengthening 

of key agencies such as the Environmental Protection Agency to meet the national and 

international social and environmental standards set by the GRIF investments.  In the case of 

small enterprise development, there are incentives in the form of grants, a mutual grantee fund 

and skills development and capacity building in agencies responsible for small and medium 

enterprise development.  Guyana‟s Small Business Act of 2004 establishes the Small Business 

Development Fund and a Small Business Council (LCDS, 2010).  The bureau of this council 

supports the inclusion of vulnerable groups and works with rural women‟s groups and the 

Ministry of Agriculture.  

Given the concern about climate change, the complexity of the science and the 

importance of adaptation, the contributions and participation of both the Government and private 
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citizens are crucial to successfully address the problem.  This needs a coordinated strategy that 

would encourage mainstreaming of climate change with the various Ministries, the local 

governance structures and the inclusion of civil society.    

The policy documents were prepared with a focus on a Government driven initiative, and 

even though local participation is strongly encouraged adequate incentives to stimulate such 

participation are not adequate.  Policy and planning with regards to project implementation is 

largely the responsibility of the central government especially for climate change which is 

considered a national issue.  Regional and local initiatives are encouraged but due to lack of 

adequate financial and technical capabilities the support from the central government is always 

needed.  There needs to be more autonomy at the local level especially with regards to the 

design, funding and execution of adaptation projects at the regional and local levels. 

Local participation is most meaningful when this is done by a Non-Governmental 

Organization (NGO) with financial support from a local or foreign donor agency.  This is 

evidenced by the success of some local conservation NGOs for sea turtles, wildlife and 

mangroves. There have been several successful NGO driven projects either alone or in 

partnership with the Government.   The Mangrove Action Plan is a good example of a private 

collective and the Government.  The project received finding from the European Union but it is 

managed by a private individual who donates her time and expertise to the project.  She enjoys a 

lot of flexibility in her work and has been successful in gathering the support and participation of 

a large number of private citizens in the project.  The Mangrove Rehabilitation Project was 

successful in training the local people in mangrove nursery management, planting and husbandry 

practices, therefore building the technical capacity required for implementation of the project and 

sharing the knowledge for similar activities at other locations.   

 

2.7 Identifying Barriers to Adaptation Options 

The identification of barriers focussed on the adaptation options selected for further 

appraisal and possibly planning and implementation.  A careful analysis was made of the 

potentially challenging obstacles that can be overcome for possible implementation of the AN 

option.  The barriers were examined from three perspectives (a) the people involved and the 

context within which they act such as governance (b) the system or area of concern such a better 

shoreline management and (c) the needs that are required such as funding and prioritization. 



 

81 
 

Information gathered from the survey, particularly questions 11-13 were carefully 

analysed to identify potential barriers and where the focus has been on community involvement, 

use and availability of adequate incentives and the forging of partnerships to achieve the 

maximum output from the selected AS option.   Barriers were also examined within the context 

of section 2.6 which refers to the use of policy instruments and legislation that may affect the 

implementation of certain actions. 

    

3.0 Results and Discussion 

 Some of the policy documents reviewed are due for revision, such as the Integrated 

Coastal Zone Management Plan which is now fifteen years since it was prepared.  Much has 

changed since then as with some other policy instruments with regards to the political vision, the 

legislation and more knowledge about climate change.  When the documents were analysed for 

policy direction on climate change adaptation only the LCDS, The National Adaptation Strategy 

to Address Climate Change in the Agriculture Sector of Guyana and The National Mangrove 

Management Action Plan contained policy guidance directly aimed at adaptation to climate 

change.  Most of the information was gathered from these three policy documents.  It is expected 

that “Climate Resilience Strategy and Action Plan (CRSAP)”, now under preparation, is likely to 

be a more coherent document with practicable guidance on climate adaptation policies. 

 At the conclusion of the survey twelve (12) responses were received from 20 

respondents that were targeted and attached to the various Ministries, organizations and NGOs 

closely associated with climate change and the natural resource sector of Guyana.   The online 

platform SurveyMonkey was used and the responses was analysed as an aggregate.  Only one 

NGO submitted a response. 

 From the reviews, available data, and from the surveys, four climate vulnerabilities 

were identified (Figure 11) and considered important for adaptation actions since their impacts 

can cause significant damage to the economy and to livelihoods. The vulnerabilities include: sea 

level rise, flooding, drought and extreme weather events.   Even though these were previously 

identified as important threats based on the frequency of occurrence, the survey indicated the 

respondents‟ views on these threats which were considered critical for action to be taken.  

Adaptation planning for climate change must therefore be engaged with these threats and the 

impacts caused on socio-economic sectors and the natural ecosystems.  Information gathered 
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from the policy reviews and the survey questionnaires also highlighted the need for more public 

awareness, interagency collaboration, research, human resource capacity, regional cooperation, 

incentives and more technical and financial support to combat the threat of climate change.  

Adaptation to climate change activities are largely driven by the government, therefore efforts 

should be encouraged for more private collective action. 

 The rationale for integrating adaptation into policies and development strategies is 

underlined by the fact that increased resilience to climate variability and change can generally 

further development objectives (Tompkins & Adger, 2003).   This is especially important for 

countries such as Guyana where the coastlands are below sea level and face frequent threats of 

flooding from increased precipitation and overtopping of sea defences due sea level rise.  

Adaptation calls for natural resource management, the development of social and human capital 

and strengthening of institutional systems (Adger et al, 2003).  With such practices communities 

become more resilient to climate variability and change, hence the inclusion of climatic risks in 

the design and implementation of policies is vital to reduce vulnerability and enhance 

sustainability.  Ecosystem degradation and vulnerability to climate change are development 

issues rather than strictly environmental problems (Vignola, et al, 2012).   As the loss of natural 

capital and the associated vulnerabilities are a threat for sustainable development, national 

development policies should integrate ecosystem management and adaptation to climate change.  

Efforts should also be made for more participation and involvement of private collective actions 

since households and communities in Guyana were found to be active agents in the management 

of vulnerability (Pelling, 1997). 

 Adaptation initiatives have been described as “slow” by the respondents to the 

questionnaires, in Guyana and community participation is very low. One respondent stated that 

“successful adaptation initiatives are driven by some economic incentive or an experience of a 

disaster (e.g. flood / drought) and not necessarily of the need to adapt”.  The respondent further 

stated that “this can be observed in the Mangrove Management project, whereby, communities 

have suffered economically as a result of the loss of mangrove forests and are more vulnerable 

to sea level rise and storm surge. This has led to successful community participation in the 

project”.   Lack of knowledge and inadequate or absence of incentives were mentioned as two of 

the main reasons for lack of private participation. 
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Figure 11: The main vulnerabilities identified in the survey questionnaire 

 

 

3.1 Identification of Adaptation Needs 

Adaptation needs were assessed keeping in mind the climate threats that were identified 

and the various sectors that are likely to be most severely impacted both in terms of vulnerability 

to climate variability and the effects on livelihoods.  Guyana has made some advances in terms 

of defining its adaptation priorities, developing strategies and policies, and proposing actions.  

The coastal and agriculture sectors appear to be the highest priorities, considered in key 

documents such as those listed in Section 2.2.  Moreover, some action is already taking place in 

coastal infrastructure, with a large conservancy project funded through the Special Climate 

Change Fund administered through the Global Environment Facility under the auspices of the 

UNFCCC.  Further, Guyana has proposed a number of specific projects to be financed by Fast 

Track financing and other funding included in the Copenhagen Accord (Keller et al, 2011).  

 Since accepting the Doha Amendment in 2014, this has paved the way for development 

of more adaptation projects and further access by Guyana of funds under the Clean Development 
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Mechanism, the Adaptation Fund and the Green Climate Fund under the Kyoto Protocol.
48

 

Keeping in mind the major challenges from climate change are flooding and sea level rise, 

drought and extreme weather events, a set of adaptation projects were extracted from key policy 

documents on development within the natural resources and related sectors.  

  

3.1.1 Identification of Needs based upon review of policy documents 

The priority areas identified in the policy documents, especially the Low Carbon 

Development Strategy, focused on sectors that are most vulnerable to the impacts of sea level 

rise, floods, droughts and extreme weather events and are listed below: 

(a) Coastal Zone: Emphasis on shore protection (shoreline erosion), mangrove replanting; initiate 

an integrated coastal zone management program; and studies on the impacts of sea level rise for 

various sectors and for cities.  

(b) Agriculture and fisheries: Change crops, varieties and possibly practices; improve farm-level 

management and productivity; identify inland areas for new large-scale agricultural areas; move 

crops away from the coastal zone; promote aquaculture; change export market policies; transfer 

of appropriate technologies; introduce new species and crops; pest control for crops; mainstream 

climate change into poverty alleviation program; and impact surveys and studies.  

(c) Water: Water conservation, monitoring and inventory of water availability; more efficient use 

in agriculture and energy production; increase availability through rainwater collection, building 

wells inland, expanding water storage capacity, implementing stricter controls and improving 

management of the supply network; drainage re-use, artificial recharge of reservoirs from rivers, 

and removing sediments and weeds; encourage growth of low water use crops, high value per 

water use crops, and salt-tolerant crops; adjust energy production to balance with other uses; and 

closing plants during low flow times.  

(d) Energy: Promote conservation techniques; fuel efficient equipment and buildings; efficient 

transportation; alternative power sources such as hydropower; co-generation; and wind, solar, 

ocean thermal and wave energy.  

(e) Forestry and land-use: Introduce sustainable logging practices; forest fire protection; agro-

forestry/reforestation/afforestation of commercially important species in areas likely to favour 
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growth as a result of a shift in vegetation zones due to climate change; establish more protected 

areas; use previously cleared forests for human settlements; promote settlements, industry and 

agriculture in selected regions of the interior; and detailed studies on climate and environment.  

(e) Waste: Improved water disposal management plans, managed waste sites, waste reduction 

measures and improved sewage treatment.  

 In addition to the above, the LCDS identified a number of priority adaptation measures for 

implementation.  These include the following: 

(i) Upgrading infrastructure and assets to protect against flooding through urgent, near-term 

measures (such as upgrading and maintaining drainage systems, building ocean seawalls, 

improving sanitation and water and flood-proofing health clinics).  

(ii) Addressing systematic and behavioural concerns; these initiatives include strengthening 

building codes and expanding the early warning system and an emergency response system.  

(iii) Developing financial and risk insurance measures to boost resiliency post-flooding.  The 

availability of contingent funds to provide immediate financial help after flooding. 

(iv) Switching to flood resistant crops.  

(v) Establishing the climate change adaptation needs of Guyana‟s hinterland regions, including 

forest communities.  Initial scoping work identified the need for empoldering communities, 

strengthening river defences and introducing improved crop varieties.  

 

3.1.2 Identification of needs based upon questionnaires 

The questionnaire highlighted the recognition and acceptance of climate change and the 

need to urgently act to address the threats especially those posed to the majority of the population 

that live on the coast.  Even though the sample of respondents was relatively small it 

complemented the information gathered from the policy documents and confirmed the four 

major vulnerabilities identified from the policy documents; sea level rise, flooding, drought and 

extreme weather events.   One respondent wrote “based on the projections in Guyana‟s Second 

National Communication to the UNFCCC: - changes in principal climate variables are already 

evident in the data. During the 1960 – 2006 period, including the 2005 and 2006 extremes, 

monthly precipitation increased on average by 4.88 mm and surface temperatures rose by 0.3°C. 

For the period 1951 – 1979 sea levels rose by 10.2 mm/yr, significantly higher than the global 
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average. – Precipitation is predicted to decrease by about 10% by the 2090s, although intense 

events are expected to become more frequent”. 

Drought did not feature in the surveys as the other vulnerabilities mentioned and was not 

clearly identified by the respondents, because it was not emphasized as an option in the 

questionnaire.  A decrease in precipitation was included but this was not easily identified by the 

respondents as a top priority and the association with low rainfall and drought was not made.   

Some of the impacts identified were: overtopping of sea defences, rising temperatures, 

deforestation, diminishing natural resources, loss of employment, floods affecting schools and 

damage to properties and agriculture commodities.  Another important outcome of the survey is 

the need for more awareness on ecosystem based adaptation and the value of using natural 

capital in the fight against climate change. 

 

3.2 Impact Analysis 

The impact analysis centres on the adaptation challenges of sea level rise, flood 

protection, adaptation to drought, and adaptation to extreme weather events based on the 

modified DAF framework outlined in Figure 10. The framework illustrates the stepwise 

interpretation and reframing of the adaptation challenges as this evolves to selecting an 

adaptation measure.    

 

3.2.1 Impact Analysis for Adaptation Need: Coastal Flood Control  

The framework as outlined in Fig 10, distinguishes between adaptation challenges 

researched, methods used and the criteria applied for choosing a particular method.   With 

regards to coastal flooding the first question “Are credible and comprehensive impact studies 

available?”, the answer is “yes”. Relevant impact studies and models were done locally 

(Guyana), regionally (the Caribbean and Latin America) and globally, especially in the 

Netherlands, Australia and several other countries (Pelling, 1999; Charveriat, 2000; 

Middelmann-Fernandes, 2009; Arkema et al, 2013; Lenderink, et al, 2014).  These studies 

emphasize the need to protect vulnerable coastlines and natural defences because of the damage 

incurred on habitats and the high risks posed to poor families and property exposed to hazards of 

floods.  In Guyana, the proper functioning of the drainage and irrigation system was seen as 

critical in alleviating flood disasters.       
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It must, however, be noted that with regards to ecosystem based adaptation and coastal 

flooding, more research is needed that are applicable to Guyana or the region.  If this answer was 

“no” then the recommendation would be to “complete a comprehensive impact study and no 

adaptation measure appropriate until completion”.  With a “yes” to the first question the next 

question is “are the available studies ambiguous or conflicting?”. This needs an in depth 

analysis, but based on the literature reviewed it is suggested that the answer to this question is 

“no”.   With several studies on storm surges and coastal planning, it is suggested that a subset 

should be selected that are more relevant and similar to the conditions and needs of Guyana.  

With “no” as the answer the next step is to “proceed to identifying adaptation measures” which 

completes this stage of the adaptation cycle.  The general trend with the models is the need for an 

early warning system and the participation of the local communities in the decision making 

process.  “Are impact models available”?  Several models are available on storm surges, coastal 

flooding and inundation and these can help to support a decision that can progress towards an 

adaptation measure.   With “yes” as the answer the next step is to proceed to ask the question “is 

data available on potentially climate sensitive system variables?  The answer to this is yes, a fair 

amount of data is available from the local Hydrometeoreological Department of the Ministry of 

Agriculture, Guyana and from regional databases held by intuitions such as the Caribbean 

Climate Change Centre (CCCC).  Data can be accessed from data bases in South America and 

also from National Oceanic and Atmospheric Administration (NOAA).  If this answer was “no” 

then proceed to ask the question is “are there clear indications of impact based upon the impact 

model(s) available?  If the answer to this is “no” the identifying adaptation measures at this time 

is unwarranted.  This question reflects the essence of a similar question “do models predict 

trends and attribute impact to climate change? If the answer to both of these is yes, then proceed 

to identify the adaptation measure.   Based on the answers provided to the questions it is 

suggested that that an adaptation measure can be identified for coastal flooding. 

 

3.2.2 Impact Analysis for Adaptation Need: Drought 

The impact analysis for drought follows the same questions asked for costal floods.   The 

first question to ask is “are there credible and comprehensive impact studies available”? Within 

the Guyana context the answer to this question in “no” because, even though drought is a well-

known climate hazard, severe drought in itself is a relatively recent phenomena for Guyana and 
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specific studies are not available.  Some data and information on temperature increases and 

extended dry spells can be gathered from newspaper reports and statistics collected by the Civil 

Defense Commission (CDC).  Additionally the droughts in Guyana are largely provoked by the 

ENSO phenomenon and are therefore not directly linked to anthropogenic climate change.  

However, studies in other jurisdictions have shown that global warming intensifies both drought 

and heat, making drought events even dryer and heat waves even warmer than they otherwise 

would have been (Bradbury & DeConcini, 2012; Trenberth, et al, 2014).   These studies were 

conducted in North America and evaluated the changes in precipitation over the region.  

Observations show that changes are occurring in the amount, intensity, frequency and type of 

precipitation. These aspects of precipitation generally exhibit large natural variability, and El 

Niño and changes in atmospheric circulation patterns such as the North Atlantic Oscillation have 

a substantial influence.  Projections from the IPCC indicate a decrease in precipitation for 

Guyana and the Latin American Region which is likely to result in more severe droughts in the 

future. 

As a complex natural hazard, drought is best characterized by multiple climatological and 

hydrological parameters. Improving our understanding of the relationships between these 

parameters is necessary to develop measures to reduce the impacts of droughts.  Unlike other 

climate-related hazards, droughts are usually long in duration; damages are usually non-

structural and may cover a large region with unclear physical boundaries, so the impacts are 

usually difficult to identify (Bergman, 2007).  Mishra & Singh (2010) refer to the difficulty in 

determining the onset and end of drought and in measuring the impacts since the effects increase 

slowly and accumulate after a long period of time.   More information is required on the effects 

of drought on crop yields and more research should be geared towards climate change and 

drought to establish probabilities and trends for droughts.  One of the projects identified in the 

LCDS is: “Hinterland Adaptation Measures”.  This project intends to develop, reproduce and 

distribute crop varieties suitable for hinterland communities.  Drought is more prevalent in the 

hinterland regions, especially in southern Guyana neighbouring to Brazil. The communities 

living there are the most vulnerable to drought and the major crops grown are upland rice, Oryza 

sativa L., cassava, Manihot esculenta Crantz, sweet potato, Ipomoea batatas (L.) Lam, peanuts, 

Arachis hypogea L., beans, fruits and vegetables.  Screening and selection for heat and drought 

tolerant varieties of these crops should be a significant component for agricultural research in the 
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region.  Efforts should also be focused on establishment of field and seed genebanks to maintain 

and keep selected germplasm of the commonly used crop types.   Additionally, more attention 

and priority should be given to research on the impacts of drought by local entities, such as the 

University of Guyana, and by regional institutions such as the University of the West Indies and 

the Caribbean Climate Change Centre (CCCC). Efforts along these suggestions will support a 

more comprehensive assessment of drought and will allow for a more informed selection of 

drought adaptation measures.  However, given the current status on impact analysis relevant to 

drought, no further consideration is given with respect to “Identifying Adaptation Measures” or 

“Appraising Adaptation Options”. 

 

3.2.3 Impact Analysis for Adaptation Need: Extreme Storm Events   

Impact analysis for adaptation need for extreme weather events will ask the same 

questions as those asked in 3.2.1 and 3.2.2.  The first question is “are credible and 

comprehensive impact studies available? The answer to this question is no, therefore the 

recommendation is to “complete a comprehensive impact study; no adaptation measure 

appropriate until completion”.    

Scientists are still trying to understand the true nature of extreme weather events and the 

linkage to climate change and while some studies have been published on the socio-economic 

implications of extreme weather events (Rosenzweig et al, 2001; Uleberg et al, 2014; 

Vasileiadou, et al, 2014) not many scientific papers are available on the science and impacts of 

extreme weather events.  More comprehensive studies are required on impacts and forecasting of 

extreme weather events.  Again, given the current status on impact analysis relevant to extreme 

weather events, no further consideration is given with respect to “Identifying Adaptation 

Measures” or “Appraising Adaptation Options”, although adaptation measures directed to coastal 

flood control may serve as pre-adaptations for extreme weather events, and perhaps for drought.  

 

  3.2.4 Impact Analysis for Adaptation Need: Sea Level Rise 

With the majority of Guyanese living along a Coast that is below sea level, the rise in 

future sea levels is one that is great concern to the people.  This threat was noticeably expressed 

from the aggregate response received from the survey questionnaires.  In examining the impact 

analysis for sea level rise the first question is “are credible and comprehensive impact studies 
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available? The answer to this is “yes”, and some of these studies and models were done locally 

(Guyana), regionally (the Caribbean and Latin America) and globally especially in the United 

States, the Netherlands, and several other countries. (Koningsveld, 2008; Olsthoorn, 2008; 

Anthoff, et al, 2010; Burton, 2012).   With a “yes” to the first question the next question is “are 

the available studies ambiguous or conflicting” The analysis for this is continuing but based on 

the literature reviewed it is suggested that the answer to this question is “no”.   The studies all 

point to the fact that the ocean has been rising slowly and relentlessly since the late 19th century, 

one of the hallmark indicators that the climate of the earth is changing. The average global rise 

has been about eight inches since 1880, but the local rise has been higher in some places where 

the land is also sinking, as in some coastal locations in the southern United States.  Additionally 

a rise in the sea level could have catastrophic effects for the Caribbean and would affect the 

poorest and most vulnerable in the region. 

With several studies on storm surges and with sea level rise models, it is suggested that a 

subset should be selected that are more relevant and similar to the conditions and needs of 

Guyana.  With “no” as the answer the next step is to “proceed to identifying adaptation 

measures” which completes this stage of the adaptation cycle.   If the answer was “yes” then the 

next question to ask is “are impact models available”?  Several models are available on 

estimation of sea level rise and flooding, and these can help to support a decision to progress 

towards an adaptation measure.  If the answer is no then the recommendation is to “develop 

impact models or complete a comprehensive impact study; no adaptation measure appropriate 

until completion”. With “yes” as the answer the next step is to proceed to ask the question “is 

data available on potentially climate sensitive system variables?  The answer to this is yes, a fair 

amount of data is available from the local Hydrometeoreological Department of the Ministry of 

Agriculture, Guyana and from regional databases held by intuitions such as the Caribbean 

Climate Change Centre (CCCC).  Data can accessed from data bases in South America and also 

from National Oceanic and Atmospheric Administration (NOAA).    Based on the answers 

provided to the questions it is suggested that an adaptation measure can be identified for sea level 

rise.  
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3.3 Identifying Adaptation Measures for Coastal Flooding and Sea level Rise 

There are several possible adaptation measures contributing to reducing climate change 

impacts. However, each case must be studied individually to implement the most appropriate 

adaptation measures to solve or improve problems in affected communities.  This is the basis 

upon which the DAF was created and offers a method to support adaptation planning which 

relies strongly on previous research but is also iterative.   Guyana‟s climate change adaptation 

process is largely policy-driven.  The DAF offers an opportunity to evaluate the framework and 

its value in supporting method selection in the adaptation policy process.  A number of 

adaptation measures, initiatives and ideas were identified and proposed in the various policy 

documents and the survey questionnaire.   

 

3.3.1 Identification of potential measures (hard and ecosystem-based) based 

upon policy review 

The policy documents reviewed identified both hard and ecosystem–based adaptation 

projects.  Keeping in mind that coastal flooding is linked to both sea level rise and high rainfall, 

hard and ecosystem based adaptation should concentrate on reinforcing and maintaining the 

integrity of two important infrastructures; the sea defenses and the dam surrounding the 

Conservancies such as the EDWC.   The EDWC was the beneficiary of a GEF project between 

2008 and 2013 that looked at rehabilitation of the EDWC.  The project was completed and the 

main objectives were:  

 To strengthen understanding of the EDWC and the coastal drainage systems through the 

development of a hydraulic engineering foundation critical for flood control management  

 To identify strategic interventions for follow-on investments to reduce flood risk 

 To implement selected infrastructure investments aimed at increasing the drainage relief 

capacity of the EDWC and to strengthen institutional capacity to manage water levels in 

the EDWC 

This project is a good example of blended hard (stability of conservancy dam) and soft 

adaptation (building institutional capacity to manage water level and reduce flood risks), 

however it is still early to assess the success of this project.  The project faced its first test in 

July, 2015.  With high levels of rainfall, the new relief canal constructed in this project was very 

useful in preventing floods to the rice farmers within Region 5.  
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 Projects that can improve urban drainage and strengthen sea defenses should be given 

close attention with regard to coastal flooding and sea level rise.  For hard adaptation the LCDS 

listed two projects: 

(i) The upgrading of infrastructure and assets to protect against flooding through urgent, near-

term measures (such as upgrading and maintaining drainage systems, building ocean seawalls, 

improving sanitation and water and flood-proofing health clinics)  

(ii) Further upgrading of flood protection, seawalls and expansion of drainage and irrigation is 

proposed 

Adequate research and engineering information is available to implement the above 

adaptation measures but must be supported with inputs and consultations from the local 

communities.  

For ecosystem based adaptation one project is listed: (i) Switching to flood resistant 

crops.  There has been some success in developing flood tolerant varieties of rice, Oryza. sativa 

L. (Fukao, et al, 2011; Niroula, et al, 2012), one of the main crops grown on the coast in Guyana.  

Work should commence with screening accessions of rice for suitability based on the ecological 

condition of low coastlands.   

The other major ecosystem based project is the mangrove rehabilitation project along the 

coast of Guyana.  The costs for reinforcement of earthen dams and the construction of sea walls 

(mentioned in 1.4.1) are almost prohibitive.  The mangrove rehabilitation project is a more 

affordable adaptation measure and should be continued because it also has the potential to 

generate co-benefits such carbon sequestration and small community enterprises such as bee 

keeping. According to the National Mangrove Action Plan (2010 -2012) the major objectives of 

the plan is to “respond to climate change and to mitigate its effects through the protection, 

rehabilitation and wise use of Guyana‟s mangrove ecosystems through processes that maintain 

their protective function, values and biodiversity while meeting the socio-economic development 

and environmental protection needs in estuarine and coastal areas”.  The project has developed 

a fair amount of capacity that can be used to promote the project at other location (apart from the 

East Coast) along the coastline. 
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3.3.2 Identification of potential measures (hard and ecosystem-based) based 

upon questionnaires 

The adaptation measures identified as priorities from the questionnaire includes both hard 

and soft adaptation.  For hard adaptation the following were selected as top priorities:  

(i) Reinforced sea walls 

(ii) Modification of buildings to withstand flooding 

For ecosystem based adaptation gain the two top choices were:  

(i) Appropriate crop varieties for flood  

(ii) Planting of mangroves  

Ecosystem based adaptation has been practiced by the mangrove restoration project and 

to a lesser extent by the Conservation Adaptation Project (CAP) with respect to water 

management.  Important ways to promote investments in ecosystem based adaptation are to raise 

awareness on the value of nature-based solutions and to identify their costs and benefits in the 

adaptation strategy.    It is a collaborative effort across scales that made the project successful, 

and increased capacity of the local communities to undertake other similar ecosystem based 

projects. It anticipated that other ecosystem based projects can be undertaken at other locations 

across the country. 

The mangrove rehabilitation / restoration project received strong support from the 

communities. Through this project, considerable capacity has been developed for mangrove 

husbandry in planting and propagation, nursery management, and monitoring the growth of the 

newly established stands of mangrove.  The communities are representatives on the various 

mangrove regional committees, work as mangrove rangers and also work as tour guides in the 

mangrove plantations.   The communities are also engaged in bee keeping and honey production.   

 

3.4 Capacity assessment of actors 

The implementation of an adaptation measure is dependent on a number of factors, 

essential to achieve the goal of the AM.  Two of the most important requirements identified from 

the survey questionnaires and that are most necessary for the implementation of an AM are, 

adequate numbers of technically capable personnel and the availability of funds.  From the 

surveys and information gathered from the policy documents it is evident that participation from 

private individuals is very low.   The few local NGOs working in the environmental field are 
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limited by the paucity of trained and experienced individuals and funds.  This deficiency is 

somewhat alleviated by the presence of several international NGOs such as World Wildlife Fund 

for Nature (WWF), Conservation International (CI) and Flora and Fauna International (FFI).   

The international NGOs are adequately staffed and well resourced.   

In the 2014 National Budget of Guyana of the previous Government allocated US$90.6 

million for projects identified under GRIF, including projects on climate adaptation
49

. To 

successfully continue with climate change adaptation measures, Guyana would need more funds 

from the national budgetary allocations and continued support to strengthen its financial capacity 

from facilities such as the GEF, the Adaptation Fund under the UNFCCC and the Green Climate 

Fund. 

3.5 Ability of public policy instruments to enable (or constrain) actors  

 In Guyana the policy process is initiated, researched, refined, and driven largely by 

Government but with interactions between state and non-state actors. The process that can be 

described as planned adaptation is explicitly actor oriented and assumes that the adaptation 

process typically involves multiple actors, and broad stakeholder participation is encouraged.   

One challenge observed is the overlapping functions of some organizations involved in climate 

change activities or on the sectors impacted by climate change.     

There can be collisions among government agencies in the natural resource sector 

especially with land use planning and this can sometimes affect the successful execution of 

projects related to land management and climate change.   At the level of policy, planning and 

management, several agencies in Guyana have been mandated to play a role in land use 

planning, natural resources management and implementation. These include the Guyana Forestry 

Commission (GFC), Guyana Lands and Surveys Commission (GLSC), Guyana Geology and 

Mines Commission (GGMC), Ministry of Amerindian Affairs (MOAA), the Ministry of 

Agriculture (MOA), Ministry of Local Government (MLG), and the Guyana Environmental 

Protection Agency (EPA), among others. While the Commissioner of Lands and Surveys is the 

custodian of all public lands, the GFC, GGMC and GLSC administer State land that is utilised 

for forestry, mining, agriculture, recreational, religious, residential, grazing, industrial, 
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commercial, business, tourism and other uses. Each of these three Government agencies may 

issue licenses and permits for different purposes for the same plot of land. In recognition of the 

complexity of the land use issues the government established the National Land Use Committee 

(NLUC) and the Natural Resources and Environment Advisory Committee (NREAC). These 

Committees function in concert with the Cabinet Sub Committee on Natural Resources to 

harmonise tenure to a particular area with multiple potential uses. A National Land Use Policy is 

still to be finalized. The implementation of a comprehensive land use policy and an associated 

adequate land development plan will facilitate a more structured approach to the diverse land 

uses in and around Guyana.   

.   A similar situation exists for water with two agencies administering the legislation 

relevant to the water sector.   The Guyana Water Incorporated is responsible for the distribution 

of water for the country, while the Hydrometeorology Service of the Ministry of Agriculture is 

responsible for the monitoring and assessment of surface and groundwater resources. Policy 

instruments emanating from these organizations can duplicate or collide with each other; 

therefore a more harmonized approach is required for smooth implementation.   Harmonization 

will create consistency of the laws, regulations, standards and practices, so that the same rules 

will apply to each organization.  The revised legislation will ensure that conflicts are minimized 

and clear boundaries are established.   

 

3.6 Appraising adaptation options – identification of barriers 

Barriers can delay the implementation of adaptation measures or totally exclude the issue 

from the policy process.  Hence, barriers can influence the extent to which climate adaptation is 

mainstreamed (Uittenbroek, et al 2013).  The adaptation option in this study considered coastal 

flooding and sea level rise, especially with regards to ecosystem based adaptation.  The barriers 

were determined based on information gathered from the policy documents and from the survey 

questionnaire (Figure 12) and were based on: 

(a) The people involved and the context within which they act, such as governance  

(b) The system or area of concerned  

(c) The needs that are required, such as funding and prioritization 

The first barrier observed was the lack of awareness, especially for ecosystem based 

adaptation.   The community may have a sense of conservation of natural resources but may not 
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be able to make the connection been the value of ecosystem services and climate change.  There 

is need for more outreach on use of coastal vegetation such as mangroves, for sea defences and 

the promotion of a “win- win” situation between the conservation and maintenance of ecological 

functions and the protection of the coast from sea level rise and flooding using natural capital. 

Even though most of the activities are still directed from the central government, the goal is to 

get communities to participate more fully in decisions that affect their communities with regards 

to projects related to adaptation to climate change.    

The survey also pointed out lack of incentives, inadequate funding, a sense of resignation, 

lack of good examples and personal well-being as barriers to community participation (Figure 

12).  This confirms the need for a strong information campaign on climate change adaptation and 

ecosystem based adaptation, driven by the government and community leaders together with 

adequate budgetary allocations to financially support such programmes.   Personal well-being is 

usually thought of as a dynamic process that gives people a sense of how their lives are going, 

through the interaction between their circumstances.   A high level of well-being means that a 

person is more able to respond to difficult circumstances, to innovate and constructively engage 

with other people and the world around them.  When someone expressed a “sense of resignation” 

this means the problem belongs to someone else, or since it is inevitable that the problem is 

going to happen, there is no point in doing anything about it.  This needs to be corrected by 

providing regular and timely information to the communities about climate adaptation and the 

need to safeguard, restore and protect natural ecosystems to combat coastal flooding and sea 

level rise.   

Berrang-Ford, et al (2014) stated that institutional capacities, as measures of good 

governance, are the strongest predictors of a good adaptation policy.  An analysis of the various 

policy documents revealed that there is insufficient harmonization of the policies and this can 

lead to overlapping mandates among institutions, and limited understanding of roles, 

responsibilities and stakeholder involvement as it relates to achieving overall objectives of the 

adaptation option.  Additionally, there is overlap with the legislation with regards to sectors such 

as water and land management. 

The shortage of technical skills was also identified in the policy documents.  When much 

needed funding is secured, there is a struggle to find trained personnel to do the work.  There is 

need for more people to be trained in the fields of engineering, ecology, meteorology, and 
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climate policy to support the team in combatting climate change and coastal flooding.  The 

education curriculum at secondary and university levels should include more courses on the 

environment and climate science and attractive scholarships and incentives should be granted to 

students who choose careers in environment and climatology.  Inadequate funding has been 

clearly identified in the survey questionnaire and mentioned in all the policy documents that 

were reviewed.  There should be a more aggressive campaign to seek funds outside of the current 

GRIF arrangement due to conclude in 2015.  The GCF is crucial for countries like Guyana for 

support in research, training and community outreach and engagements.   A more informed 

people are likely to enhance and promote good governance and strong climate policies.   

  

 

 

Figure 12: Barriers identified for community participation  
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4.0 Summary of recommendations regarding adaptation strategies. 

Guyana, a developing country, is highly susceptible to sea-level rise and flooding, 

because much of the population lives at or below sea level and depends upon the coastal 

infrastructure of aging sea walls and shoreline vegetation to protect them from rising sea levels.  

The Government clearly recognizes the country‟s acute vulnerability to climate change, which 

has been made more noticeable by regular coastal floods, but with limited financial resources, it 

has focussed more on mitigation, which earns financial benefits for the country, and less on 

adaptation, especially ecosystem based adaptation.  This needs to be corrected, keeping in mind 

the increased intensities and frequencies of the identified vulnerabilities of coastal flooding, sea 

level rise, drought and extreme weather events worldwide (Peduzzi, 2005; Hannam, 2013; Cai, et 

al, 2014).   

Ecosystem based adaptation certainly has the potential to be integrated into the adaptation 

strategy in Guyana but there must be more public awareness and research.  Even though there 

were projects that were ecosystem based identified in the policy documents, ecosystem based 

adaptation as a specific strategy was not considered as a specific item in any of the policy 

documents reviewed and it is suggested that this be included in any future adaptation strategy. 

More scientific information is also required for drought and extreme weather events to guide the 

selection of an appropriate adaptation measure. Some lessons learnt from regional jurisdictions 

suggest that there should be adaptation and ecosystem services should be mainstreamed into 

national policies.   As the loss of natural capital and the associated vulnerabilities are a threat for 

sustainable development, national development policies should integrate ecosystem management 

and adaptation to climate change.  It was also clear that there is a need to develop innovative 

funding and to strengthen the linkage between adaptation and mitigation. 

The success of Guyana developing an effective adaptation strategy will depend to a large 

extent on how plans to provide finance from the Green Climate Fund work out.  While 

industrialised OECD countries have made “pledges” this is not the same as hard cash.  The world 

waits to see what will transpire in Paris later in 2015.  The Unite States is key and whatever 

commitments are made could very well be “rolled back” should the Republicans come to power 

in 2016.  The prospect for our planet effectively meeting the challenge of mitigating the worst 

effects of global warming is very much in the balance.   
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Local communities are important decision-makers in adaptation and ecosystem 

management. National policymakers should empower local and indigenous communities  

facilitate adaptation processes that include local knowledge. Policies should also promote 

environmental education and relevant career training in the sectors necessary for developing a 

workforce with the necessary capacity to implement adaptation measures and for promoting 

adaptation and ecosystem based activities in local communities.  Understanding climate change 

impacts and vulnerability can be complex, so technical expertise is required to understand and 

interpret the results of scientific studies.  Policy makers should interact with scientists to take 

into account uncertainties inherent in climate change studies. Policy-makers should create 

institutional arrangements and funding sources to facilitate the development and use of relevant 

social and natural science knowledge into policy processes. 

 

4.1Results and main findings 

Data and information gathered from the policy reviews and supported by the survey 

questionnaire clearly identified four climate vulnerabilities (Figure 11) which are considered as 

priorities and important for adaptation actions since their impacts can cause significant damage 

to the economy and to livelihoods.  Long term planning for adaptation in Guyana should 

therefore be done with the following threats in mind: 

(a) sea level rise 

(b) coastal flooding 

(c) drought 

(d) extreme weather events 

The DAF also identified the two threats for which adaptation measures can be prioritized and 

tested; sea level rise and coastal floods and the need for more research data for drought and 

extreme weather events.  Additionally the research also identified the need for  

 More public awareness for ecosystem based adaptation 

 A heightened and more structured interagency collaboration for adaptation activities 

 Appropriate research to support adaptation such as ecosystem based adaptation  

 More human resource capacity to drive the adaptation process  

 The need for more regional cooperation and information sharing 

 Need for incentives to encourage more private participation 



 

100 
 

 More efforts to encourage private participation in adaptation and to strengthen 

governance at the local level 

 Additional technical and financial support to combat the threat of climate change.  

 Ecosystem based adaptation is based on the best available science and local knowledge, 

and should foster knowledge generation and diffusion 

 EbA is about promoting resilient ecosystems and using nature-based solutions to 

provide benefits to people as exemplified by the mangrove rehabilitation project. 

 

4.2 Benefits and information of value to Government of Guyana 

Guyana is currently preparing its Climate Resiliency and Adaptation Strategy (CRSAP).  The 

results from this research can provide additional information to this document especially with 

regards to the importance of integrating ecosystem based adaptation into the overall adaptation 

strategy.  A recent review of current and planned adaptation actions in the Caribbean emphasised 

the need for an ecosystem-based approach to adaptation and states that “there is clear national 

and regional recognition that ecosystem services can greatly reduce adaptation costs while 

providing numerous co-benefits (i.e., mangroves and reefs protect shorelines from erosion and 

supply fisheries; forests mitigate landslides, flooding and drought)”
50

  

The use of the DAF process is recommended in the selection of adaptation options, 

measures and appraising the selected measures as outlined and discussed in this research.   This 

research also emphasized the need for more information sharing and regional collaboration to 

ensure local and external knowledge is available in usable formats for all stakeholders.  The 

cataloguing of knowledge and an assessment of knowledge efficacy in addressing climate change 

impacts would significantly enhance the development and subsequent implementation of EbA 

strategies.   

With a change in Government in 2015, it is recommended that the new government put 

together a well-informed team to attend the COP 21 Meeting in Paris, France in December 2015, 

where the new climate agreement will be negotiated.  The new climate agreement will impact 

domestic policies and Guyana should participate fully, especially with regards to gathering funds 

for adaptation to climate change.  It is also suggested that the OCC remains at the Office of the 
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President, at least until after the COP 21 Meeting in Paris after which a re-assessment can be 

made with regards to climate policy and management. 

 

4.3 Directions for future research   

 First and foremost, there is a need to design more encompassing, more locally-based 

processes to integrate EbA with existing mechanisms and approaches for climate change 

adaptation in Guyana.  Research would involve further field testing and refinement of EbA 

approaches which explicitly integrate local and external knowledge in selected communities and 

for a diverse range of ecosystems are required in order to scale up successful EbA initiatives. 

Since Guyana is a diverse country with respect to its biodiversity and ecosystems, an exciting 

opportunity exists to compare and contrast across locations which would help to indicate how 

contexts and local distinctiveness lead to different outcomes. That would provide scientific 

backing and identify good-practice case studies which would indicate where problems resulted 

so that those problems could be solved.  Finally, there need to be more studies and analyses on 

the economics and financial advantages of ecosystem based adaptation and engineering options 

for climate change adaptation in Guyana. 
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Appendices 

 

Appendix I 

 

 

 

Ryerson University 

Consent Agreement 

 

Title of Study:  Policy options for addressing Climate Change, with a focus on Ecosystem based 

Adaptation (EbA): A case study of Guyana 

You are invited to participate in a research study. Before you give your consent to be a volunteer, 

it is important that you read the following information and ask as many questions as you wish to 

make sure you understand what you will be asked. 

Investigator: Ramesh Lilwah, MASc Candidate 

Purpose of the Study: This study is designed to evaluate and synthesize the information related 

to ecosystem based activities and climate change, suggest improvements based on a tested 

strategy elsewhere and recommend integration into the overall national adaptation strategy.  

About twenty (20) participants will be selected based on their expertise and involvement in the 

fields of environment, climate policy and natural resource management and asked to complete a 

questionnaire.     

What Participation Means? The study includes a review and analysis of key policy and 

strategy documents and data collection from a survey questionnaire.  The questions relate 

existing and planned adaptation strategies to climate change in key organizations such within the 

natural resource sector.  The questionnaire should take about 20 minutes to complete and is to be 

done at a place or location that is convenient to you.   

Potential Benefits: Your participation in this research project will increase your awareness 

about climate change and the relatively new and innovative technique of ecosystem based 

adaptation.  It will also contribute to enhancing the climate adaptation strategy in Guyana for the 

benefit of the people especially those living on the vulnerable coastlands.  One of my key 

expectations is that the results of the study will contribute to a policy for inclusion of ecosystem 

based adaptation in building climate resiliency in Guyana.   
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What are the Potential Risks to you as a Participant: There may be risks to participating in 

this study. If people in government learn that you have talked to me about your experience, or if 

confidential information is shared, then you might feel threatened or concerned that you will be 

ostracized and penalized due to your participation.  To safeguard you, I will therefore not 

disclose your information to other participants or government officials.  

Confidentiality: In all cases, responses from the questionnaire will be kept confidential. The 

data collected for this study will be used for academic purposes only. Records will be kept 

strictly confidential and only the investigator, his faculty supervisors and Yeates School of 

Graduate Studies, Ryerson University, Toronto will have access to the data from the 

questionnaire.   The storage of the data will kept for not more than 6 months, from the time the 

questionnaire is administered to the final phase of data analysis.  All the completed/partially 

completed questionnaires will be destroyed thereafter. 

Incentives for Participation: You will not be paid or given any other incentives to participate in 

this study.   

Costs to participation:  The costs for participation will be your time.  Please note you will not 

be reimbursed for time spent to complete the questionnaire. 

Compensation for Injury: By agreeing to participate in this research, you are not giving up or 

waiving any legal right in the event that you are harmed during the research. 

Voluntary Participation and Withdrawal: Participation in this study is completely voluntary. 

If any question makes you uncomfortable, you can skip that question, refuse to answer any 

particular question or stop participation altogether. Withdrawal will not affect your future 

relations with Ryerson University. In cases of withdrawal, any data you have provided will not 

be used or recorded. 

 

Questions about the Study: If you have any questions about the research now, please feel free 

to ask. If you have questions later about the research, please contact: 

Ramesh Lilwah,  

Telephone Number: + 647 291 7122 or + 647 340 7270, 

ramesh.lilwah@ryerson.ca 

Dr. Bernard Fleet, 

Ryerson University, Toronto 

Telephone Number: + 416 530 0934, fleetec@gmail.com 

Dr Andrew Laursen, 

Ryerson University, Toronto 

Telephone Number: + 416 979 5000 ext. 3389, alaursen@ryerson.ca 
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This study has been reviewed by the Ryerson University Research Ethics Board. If you have 

questions regarding your rights as a participant in this study please contact: 

Research Ethics Board 

c/o Office of the Vice President, Research and Innovation 

Ryerson University, 350 Victoria Street,  

Toronto, ON M5B 2K3 

416-979-5042, rebchair@ryerson.ca 

 

Policy options for addressing Climate Change, with a focus on Ecosystem based Adaptation 

(EbA): A case study of Guyana 

 

Confirmation of Agreement  

Your signature below indicates that you have read the information in this agreement and have 

had a chance to ask any questions you have about the study. Your signature also indicates that 

you agree to be in the study and have been told that you can change your mind and withdraw 

your consent to participate at any time. You have been given a copy of this agreement.  

You have been told that by signing this consent agreement you are not giving up any of your 

legal rights. 

 

____________________________________ 

  

Name of Participant (please print) 

 

_____________________________________  __________________ 

 

Signature of Participant     Date 

 

 _____________________________________  __________________ 

Signature of Investigator    

. 
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