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Report I  

 TNA Report 

 

Executive Summary 

 

The coastal zone is one of the nation's greatest environmental and economic assets. In 

Liberia, more than 70% of the population lives within its coastal areas which cover 

approximately 580km in length, (DAI 2008). However, the direct impacts of coastal erosion 

and floods have become some of the alarming climate change risks currently affecting coastal 

cities and communities along majority of Liberiaôs coastline. Currently, lives and properties, 

including socio-economic activities, coastal habitats and ecosystems along the nationôs 

coastline are faced with the direct threats from coastal erosion, flood and related sea level rise 

impacts. The impact of coastal erosion is currently disrupting livelihoods, destroying 

properties and leaving many residents homeless in coastal communities due to the lack of 

sustainable approach to mitigate or adapt to the direct threats presented to the communities.  

 

Therefore, the Technology Needs Assessment (TNA) for climate change adaptation in 

Liberia has been a set of activities to identify and determine the adaptation technology 

priorities of the country. TNAs are central to the work of the Parties to the Convention 

(Article 4.5 UNFCCC). The TNA will lead to the development of a national Technology 

Action Plan (TAP) that prioritizes technologies, recommends an enabling framework for the 

diffusion of these technologies, and facilitates identification of suitable technology transfer 

projects and their links to relevant financing sources in order to have the prioritized 

technologies adopted within the countryôs most vulnerable areas to the above climate change 

impacts. 

 

Liberiaôs TNA project has been led by the Environmental Protection Agency (EPA) and has 

covered two areas: Mitigation (Energy) and Adaptation (Coastal zone and Agriculture). The 

technology needs assessment on adaptation is being undertaken in Liberia for the first time. 

However, Liberia conducted vulnerability assessments and identified priority adaptation 

sectors and activities in the First National Communication (INC) and the National Adaptation 

Program of Action in 2008 (NAPA, 2008). The TNA for adaptation is an opportunity to 

determine the highest priority sectors and technologies for adaptation in the country. This 
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report focuses on the identification and prioritization of adaptation technologies for the 

coastal zone to reduce climate change risks and the level of vulnerability to lives and 

properties. Liberia is a developing country with a small population with vast majority of its 

population living in poverty.  In recent years, climate change related challenges have become 

a major risk for the countryôs development. Ecosystems within the country are fragile to 

climate change and weather, and the environment which directly affect livelihoods of people. 

Climate change and vulnerability assessments have demonstrated that climate change will 

affect the well-being of people and the countryôs socio and economic development. 

 

The Liberian government has passed several important policies and law for long-term 

sustainable development and climate change.  Policies and development strategies developed 

have clearly stated the importance of adaptation of major sectors such as agriculture and the 

coastal zone to climate change and include objectives to cope with climate change related 

risks. 

The following major steps have been followed in the assessment: 

Á An organizational structure has been established and stakeholders engagements 

facilitated; 

Á Implications of climate change for the countryôs development priorities and strategies 

have been defined; 

Á Sectors and subsectors have been prioritized; 

Á Technologies have been identified as high priorities for climate change adaptation. 

The TNA process was participatory, which ensured the involvement of cross-sectorial experts 

and stakeholders in sectors and technology prioritization. Consequently, stakeholder 

engagement was one of the key aspects of the process. Different entities including ministries 

and agencies, research and educational institutions, international and national NGOs, private 

enterprises, and representatives of farmers were involved in the process in different ways.  

 

Based on the research and Multi Criteria Decisions Analysis (MCDA), Agriculture, Coastal 

zone and Energy sectors were identified as the sectors that are most vulnerable to climate 

change and their social, economic and environmental losses are expected to be higher than 

those of other sectors.  The coastal zone sector is a major economic sector in Liberia. Said 

sector provides a means of livelihoods / income for majority of the people, as more than 70% 

of Liberiaôs population lives within its coastal areas of about 580km long (DAI 2008). 
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Therefore protecting these areas from climate change direct threats is vital to the nationôs 

economic and developmental agenda.    

In order to protect Liberiaôs coastal sector, three (3) technology options were selected / 

retained by the coastal zone Technical Working Group (TWG) headed by the national coastal 

consultant ñE.Tenesee Wilsonò. The selection of the three technologies from others was 

based on the technologyôs potential to reduce vulnerability to climate change and social, 

economic, and environmental benefits using the TNA ñMulti Criteria Analysis (MCA)ò. The 

MCA provides a structured framework for comparing a number of technologies against 

multiple criteria. The prioritized three technologies and brief descriptions to be used for the 

TNA project in the coastal zone of Liberia are: 

 

1. Integrated Coastal Zone Management (ICZM): 

The ICZM is a dynamic, multidisciplinary and iterative process to promote sustainable 

management of coastal zones. The ICZM seeks over the long-term to balance environment, 

socio-economic, cultural and recreational objectives all within the limits set by natural 

dynamics. It covers the full cycle of information collection, planning, decision making, 

management and monitoring of implementation in the coastal zone. 

 

2. Flood early Warning System (FWS): 

In general, the FWS aims to reduce the degree of casualty that could be caused by coastal 

flooding through alerting the public in advance to take appropriate actions (Response). It 

detects threatening events in advance to help protect lives and properties in coastal areas.  

 

3. Armour or Rocks Revetment.  

The armour or rocks revetment is a type of coastal defence that protects against erosion 

caused by wave action, storm surge and tidal effects. It protects and fixe the boundary 

between the sea and land; these actions protect and assist in maintaining the landward 

environment. Rocks revetments also minimize the destructive and hazardous risks to coastal 

ecosystem, vegetation, sand dunes and important infrastructures. 
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Chapter 1: Introduction  

 

1.1  About the TNA project 

 

Climate change and its accompanying impacts of degradation of terrestrial biological systems 

are some of the most daunting environmental problems in the world; posing socio economic, 

technical and environmental challenges.  Liberia is no exception to climate change challenges 

and it is currently faced with some extreme weather events, which severely affect food 

security; as traditional farming seasonal practices become unpredictable while sea level rise 

and coastal erosion are affecting infrastructure and the livelihoods of coastal communities. 

According to Liberiaôs Intended Nationally Determined Contributions (INDC, 2010), 

vulnerability and adaptation assessments conducted have revealed that Liberia is faced with 

climate change variability leading to extreme events. These events have a negative impact on 

agriculture, coastal zone, forestry, health, energy and other sectors. Climate change impacts 

are marked by irregular patterns of rainfall, flooding, high temperature, and coastal erosion 

(INDC, 2010). 

  

Climate change has noticeably and adversely affected natural resources, agriculture, the 

natural environment and other socio-economic sectors in Liberia. Consequently, the 

vulnerability of the country to climate change needs to be reduced to ensure sustainable 

development. This will require adaptation and mitigation measures in order to increase the 

countryôs resilience in areas like: health and social systems; agriculture; biodiversity and 

ecosystems; production systems and physical infrastructure, including even the energy grid. 

Within this overall development and climate policy context, a key step is to select 

technologies that will enable the country to achieve social equity and environmental 

sustainability, and to follow a low emissions and low vulnerability development path 

(Technology Needs Assessment for Climate Change, 2010).  

 

Technology Needs Assessments (TNAs) are a set of country-driven activities that identify 

and determine the mitigation and adaptation technology priorities of a country. TNAs are 

central to the work of the Parties to the Convention (Article. 4.5 UNFCCC). They present a 

unique opportunity for countries to track their needs for new equipment, techniques, services, 
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capacities and skills necessary to mitigate GHG emissions and reduce the vulnerability of 

sectors and livelihoods to climate change.  

TNA development is a key component of the Poznan Strategic Programme on Technology 

Transfer supported by the Global Environmental Facility (GEF). United Nations 

Environment Programme (UNEP), on behalf of the GEF, is implementing a new round of 

TNAs with objectives that go beyond identifying technology needs. The TNAs will lead to 

the development of a national Technology Action Plan (TAP) that prioritizes technologies, 

recommends an enabling framework for the diffusion of these technologies and facilitates 

identification of good technology transfer projects and their links to relevant financing 

sources. The TAP will systematically design practical actions necessary to reduce or remove 

policy, financial and technological related barriers. UNEP Division of Technology, Industry 

and Economics (DTIE) in collaboration with the UNEP Risoe Centre provide targeted 

financial, technical and methodological support to assist countries in conducting TNA 

projects.   

 

The Liberia TNA project is led by the Environmental Protection Agency (EPA) and covers 

the two areas of mitigation and adaptation. Liberia is currently participating in the TNA 

process for the first time. It has identified its key sectors with priority to climate change 

threats and impacts. This work covers the prioritized technologies and procedure followed for 

the coastal zone. However, Liberia has conducted a vulnerability assessment and identified 

priority adaptation sectors and activities in the Intended Nationally Determined Contributions 

(INDC), and National Policy and Response strategy on Climate change (NPRSCC, 2018).  

Moreover, The Agenda for Transformation (AfT, 2013), the countryôs national development 

document, recognizes climate change adaptation and mitigation under Pillar V as a cross 

cutting issue.  

 

The TNA for adaptation has given Liberia an opportunity to determine the highest priority 

sectors and technologies for adaptation. In addition, the project gave methodological and 

capacity building support to the country team to enable them to identify the most suitable 

technologies for effective climate change adaptation and vulnerability reduction. 

 

 At the end of the Project, the outcomes of the Technology Needs Assessment, Barrier 

Analysis, Technology Needs Assessment for Climate Change Adaptation in Liberia Action 

Plan and Enabling Frameworks will provide background to accelerate the development and 

transfer of the priority technologies in the country. 
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1.2 Existing national policies related to technological innovation, 

adaptation to climate change and development priorities 

 

Liberia is a developing country, located within sub-Saharan Africa with a small population 

and high rated endowment in natural resources including minerals and forest resources. The 

country suffered from a 14-year civil crisis that destroyed its infrastructures and socio-

political systems.  

 

In recent years, climate change related challenges have become some of the main risks for the 

countryôs development. Ecosystems of the country are fragile to climatic changes and 

livelihoods of the people depend on the weather and environment. Climate change impact 

assessments have demonstrated that climate change will, and is currently affecting the well-

being of people and socio-economic aspects of the country (USAID, 2013). There is 

environmental degradation with a gradual loss of forest cover and the impact of climate 

change is already being felt in variability of climactic conditions with uncertain rainfall, 

increasing temperatures and sea erosion (noticeably in coastal communities). The government 

of Liberia has passed several important policies and strategic documents of long-term 

sustainable development to combat climate changes.   

 

The main policies and strategies of development have clearly stated the importance of 

adaptation of major sectors. Below is the list of some policies, laws and projects to combat 

climate change:  
 

 

Table 1: Some major development strategies, policies and projects of Liberia related to climate 

change  Adaptation 
 

Policy Description and relation to climate change adaptation 

The Agenda for 

Transformation 

(AfT), 2013 

The countryôs national development document recognizes climate change adaptation 

and mitigation under Pillar V as across cutting issue. 
 

AfT (2013), Agenda for Transformation, Republic of Liberia, The Governance 

Commission of the Republic of Liberia, viewed 4 June 2019. 

National Policy 

and Response 

Strategy on 

Climate Change 

(NPRSCC), 2018 

The climate change policy and strategy document is prepared in order to ensure that 

climate change adaptation and mitigation issues are mainstreamed at policy level and 

in key sectorial and cross-sectorial development efforts. 
 

The NPRSCC includes concrete policy and measures in specific areas on climate 

change adaption and mitigation, action and resource mobilization plans and 

monitoring and evaluation framework. 
 

NPRSCC (2018), National Policy and Response strategy on Climate change-

Liberia, NUDRR PreventionWeb, viewed 5 June 2019. 
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Coastal Add-On 

project (CAP) 

Government of Liberia obtained funding from the Global Environmental Facility 

(GEF) through the UNDP to Enhance Resilience of Liberiaôs Montserrado County 

Vulnerable Coastal Areas to Climate Change Risks. 
 

The CAP constructed a 1200 (One Thousand, Two Hundred) linear metres coastal 

defence ñRevetmentò in the D-Twe, Kru-Town area to reduce the vulnerability of the 

communityôs population and natural coastal environment to climate change risks, 

and enhance the capacity of the community to recover from coastal erosion impacts. 
 

Republic of Liberia Ministry of Mines & Energy 2018, Coastal Add-On project 

(CAP) Coastal Defence, Republic of Liberia Ministry of Mines & Energy, viewed 2 

April 2019. 
 

National 

Environmental 

Policy of Liberia, 

2003  

The overall goal of the national environment policy is to ensure long-term economic 

prosperity of Liberia through sustainable social and economic development, which 

enhances environmental quality and resource productivity on a long-term basis that 

meets the requirements of the present generation without endangering the potential 

of future generations to meet their own needs. 
 

NEP (2003), National Environmental Policy, EPA Republic of Liberia, viewed 8 

May 2019. 

National Disaster 

Management 

Policy of Liberia, 

2012  

 

The National Disaster Management Policy provides an overall framework for 

disaster management in Liberia. The NDMP compliments other national plans, 

policies and legislations related to drought and climate change management and it 

provides a platform for the harmonization of all disaster risks management 

strategies/policies in Liberia. 
 

It particularly aims at integrating risk reduction as appropriate into development 

policies and planning at all levels of government, including the environment, land, 

agriculture & forestry sectors, coastal areas and etc. 
 

National Disaster Management Agency 2012, National Disaster Management 

Policy (NDMP) of Liberia, PreventionWeb, viewed 2 September 2019.   
 

National 

Adaptation 

Programme of 

Action (NAPA) 

2008 - Liberia. 

The Liberiaôs National Adaptation Program of Actions (NAPA) provides measures 

to cope with the urgent and immediate needs associated with the increasing climatic 

volatility and future climate change. 
 

NAPA prioritizes three sectors for adaptation:  

Agriculture - Enhancing resilience to increasing rainfall variability through the 

diversification of crop cultivation and small ruminants rearing; 

-Building of a national hydro-meteorological monitoring system and improved 

networking for the measurement of climatic parameters; and 

-Building of coastal defence systems to reduce the vulnerability of urban coastal 

areas.  
 

The NAPA further recognizes long-term adaptation initiatives, which will include 

fisheries, health, and transport; all with an integrated gender-responsive approach to 

ensure progress toward efficient and effective adaptive capacity and resilience. 
 

NAPA. (2008). National Adaptation Program of Action- Republic of Liberia, UNDP 
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Liberia. 

Intended 

Nationally 

Determined 

Contributions 

(INDC) 2010, 

Liberia 

The INDC (2010) shows that Liberia recognizes the current and future threats of 

climate change. The document provides some efforts and initiatives that have been 

undertaking by Liberia towards addressing climate change threats.   
 

Liberiaôs INDC presents a platform to integrate its Low Carbon Development 

Strategy into the countryôs long-term sustainable development Vision by 2030 

(Agenda for Transformation). The INDC includes one component on mitigation and 

one on adaptation.  
 

INDC EPA Liberia (2010). Intended Nationally Determined Contributions of 

Liberia, UNFCCC INDC, viewed 2 April 2019.  

 

 

1.3 Vulnerability assessments in the country 

 

The Intergovernmental Panel on Climate Change (IPCC) defines climate change vulnerability 

in its third assessment report as ñthe 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, magnitude, and rate of climate variation to which 

a system is exposed; its sensitivity, and its adaptive capacityò (IPCC, 2001). In Liberia, a 

climate change assessment (USAID, 2013); and vulnerability and adaptation assessments 

(INDC, 2010) conducted  revealed that Liberia is faced with climate change and variability 

leading to extreme events, which have negative impact on agriculture, forestry, health, 

energy, coastal zone and other sectors. Climate change impacts are marked by irregular 

patterns of rainfall, flooding, high temperature, and coastal erosion.  

 

Liberia has an about 580-km long coastline. An estimated 95 km2 of land along the coast of 

Liberia would be inundated if sea level rises 1 m (DAI, 2008). Under a scenario of a 1-m rise 

in sea level, about 50% (48 km2) of the total land loss due to inundation will be the sheltered 

coast. For example, parts of the capital city of Monrovia, West Point, New Kru-Town, River 

Cess, Buchanan, Greenville, and Robert Sport will be lost because much of those areas are <1 

m above mean sea level (USAID, 2013 ;  DAI, 2008). Likewise seaward portions of the 

remaining mangrove wetlands will be lost. About $250 million worth of land and 

infrastructure will also be lost. Others using various global climate models project a sea-level 

rise in Liberia of 0.13-0.56 m by the 2090s relative to the sea level from 1980-1999 

(McSweeney et al. 2010). The evidence of climate change is visible in Liberia, affecting both 

the environment and the socio-economic structures of the ordinary people. The choice for 
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adaptation underscores the urgent need to put measures and strategies in place for countering 

the already manifest effects of climate change in the country. Considering recommendations 

from the vulnerability and climate change assessment, the Liberiaôs National Adaptation 

Program of Actions or NAPA prioritizes three sectors for adaptation:  

1. Agriculture- Enhancing resilience to increasing rainfall variability through the 

diversification of crop cultivation and small ruminants rearing; 

2. Building of a national hydro-meteorological monitoring system and improved 

networking for the measurement of climatic parameters; and 

3. Building of coastal defense systems to reduce the vulnerability of urban coastal areas. 

 

The NAPA further recognizes long-term adaptation initiatives, which will include fisheries, 

health, and transport; all with an integrated gender-responsive approach to ensure progress 

toward efficient and effective adaptive capacity and resilience. 

 

1.4 Sector selection  

Climate change vulnerability and adaptation assessments conducted in Liberia revealed that 

Liberia is faced with climate change and variability leading to extreme events, which have 

negative impacts on agriculture, forestry, health, energy, coastal zone and other sectors. 

Among key vulnerabilities to climate change are extreme weather events, which severely 

affect food security, as traditional farming seasonal practices become unpredictable, while 

sea level rises, coastal erosion and floods are affecting infrastructure and the livelihoods of 

coastal communities.  

Considering Liberiaôs climate change vulnerability and Liberiaôs NAPA, the Technology 

Needs Assessment project in the country has prioritized three major areas considered to be 

highly vulnerable to climate change impacts for adequate intervention of adaptation and 

mitigation. 

The TNA process in Liberia is headed by the Environmental Protection Agency (EPA); as 

such, the selection of the sectors for technology prioritization was conducted in consultation 

with multiple stakeholders, government ministries and agencies, non-governmental 

organizations (NGOs), private sectors, research groups, representatives of traditional farmers 

and etc. Considering the recommendations from some of the mentioned climate change 

vulnerability assessments of Liberia, the TNA national coordinator alongside the above 



Liberiaôs Coastal Zone ï TNA Report                                                7 

mentioned stakeholders have selected the three sectors listed below, as priority for urgent  

adaptation and mitigation measures due to prevailing climate change impacts affecting 

livelihoods and the natural environment.  

ü Adaptation:  Coastal zone sector and Agriculture sector; 

ü Mitigation:  Energy sector 

 

These sectors were selected using some of the below conditions:  

ü Most vulnerable to the impacts of climate change ; 

ü Current mitigation and adaptation needs; 

ü Sectors for mitigation should be those that account for most of the national GHG 

emissions;  

ü Sector should have Socio-economic importance; 

ü Government support in technology rollout. 

1.4.1 An Overview of Expected Climate Change and its Impacts in Sectors Vulnerable 

to Climate Change 

 

Climate change as defined by the United Nations Framework Convention on Climate Change  

(UNFCCC, 2004), ñis a change of climate which is attributed directly or 

indirectly to human activities that alters the composition of the global atmosphere and which 

is in addition to natural climate variability observed over comparable time periodsò. The 

evidence of climate change in Liberia is well expressed in climate variability leading to 

extreme events, which have negative impact on agriculture, forestry, health, energy, coastal 

zone and other sectors. Climate change impacts are marked by irregular patterns of rainfall, 

flooding, high temperature, coastal erosion, seawater /saline intrusion into fresh drinking 

water in coastal communities.  

 

A national response to climate is to address adaptation to climate change, which is an 

important policy goal for Liberia. The choice for adaptation underscores the urgent need to 

put measures and strategies in place for countering the already manifest effects of climate 

change in the country.  

According to Liberiaôs National Adaptation Program of Actions (NAPA, 2008), agriculture, 

coastal zone and energy are the major sectors that are highly vulnerable to climate change 

threats.  
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As climate change impacts are marked by irregular patterns of rainfall, flooding, high 

temperature, and coastal erosion; these factors result in crops and livestock losses that 

intensify food insecurity and loss of income. For the most part, women and children are 

particularly affected and vulnerable to the impacts of climate change in Liberia. However, 

their unique knowledge and perspectives also provide opportunities for inclusive, equitable 

and efficient adaptation responses and coping strategies. The limited supporting 

infrastructures increase the level of vulnerability of the population. Coastal areas in Liberia 

are the most populated and economically vibrant. Sea /coastal erosion continue to pose 

increasing threats to the shorelines of coastal cities including major infrastructures and 

investments. It can also lead to displacement, loss of lives and properties and can severely 

undermine national security and development. 

 

Coastal erosion has been severe in Monrovia, Buchanan, and Greenville. During 1981 to 

1997, about 100 m of beaches have reportedly been lost (EPA 2007). DAI (2008) reported 

current beach erosion rates are as high as 3 m/yr with ongoing structural damage and loss. 

According to USAID (2013), the underlying rates of erosion are likely primarily related to 

natural conditions (e.g., geology, longshore currents, wave action), but recent human 

interventions (e.g., uncontrolled sand mining, vegetation destruction, dams, poorly placed 

breakwaters and ports, groynes, or gabions,) also likely have accelerated or directly caused 

coastal erosion in all these areas. It is projected that about 95 km2 of land in the coastal zone 

of Liberia will be inundated as a result of one-meter sea level rise, with about 50% (48 km2) 

of the total land loss due to inundation being the sheltered coast (Wiles, 2005).  

 

Rainfall and Temperature 

Liberia has two major seasons; the dry season (December to February) and the rainy season 

that runs from May to October due to the African monsoon (USAID, 2013). According to 

USAID (2013), Liberia's coastal location allows the southwesterly flow of the monsoon to 

prevail most of the year, maintaining a thin layer of moist marine air near the surface. The 

moisture-laden West African Monsoon winds from the southwest strike the Liberian coast 

head on, increasing coastal rainfall despite the gradually increasing elevation inland. The 

average annual rainfall in the coastal belt is more than 4000 mm with individual months 

receiving more than 1000 mm of rainfall (McSweeney et al. 2008).  
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Where the monsoon winds meet high coastal promontories (e.g., Cape Mount, Monrovia), the 

annual rainfall is much higher than average for the coastal region. In the interior, precipitation 

is less abundant and it drops below 2,000 mm per year (EPA, 2013).  

 

Temperature in Liberia is determined by its tropical location, where the sun is almost 

overhead all year (Gatter, 1997). Generally, the country experiences high temperatures all the 

time that show little variation. The temperature over the whole country ranges from 27-32° C 

during the day and from 21-24° C at night (MPEA, 1983). Average annual temperatures 

along the coast range from 24-30° C (MPEA, 1983). The temperature rises slightly in the dry 

season and decreases in July and August. Towards the interior of the country the average 

maximum rises and the average minimum decreases.  

 

Temperatures in Liberia are strongly influenced by season; the dry season and the rainy 

season (USAID, 2013). For the period of 1970-1999, temperatures typically ranged from 24 

to 25° C during the wet season and 24 to 27° C during the dry season (McSweeney et al. 

2008). These temperature ranges are consistent with those reported by Coolidge (1930) of 24 

to 26° C during the wet and 24 to 29° C during the dry season. It is difficult to determine 

whether there is a long-term trend in rainfall due to the high variability exhibited in the 

rainfall record. McSweeney et al. (2008) note that the observational record is punctuated with 

particularly wet (1960s and late 1970s) and dry (early 1970s and 1980s) periods. 

 

 This variability is also noted today as 2005-2006 were noted as dry years while 2007-2009 

were wet. However, USAID (2013) notes that temperature trends are difficult to discern from 

the observational record. From 1960 to 2006, mean annual temperature increased by 0.8° C 

(McSweeney et al. 2008). However, extending the time period back before 1930 (using data 

from Coolidge, 1930) reveals a slightly negative trend to date. 

 

Expected Future Climate:  

The analysis of USAID (2013) climate change assessment different scenarios predicts an 

increase in temperature conditions across Liberia. According to the Environmental Protection 

Agency (EPA, 2013), the projected climate of Liberia from 2010 ï 2050 is based on an 

ensemble of Regional Climate Models (RCMs). Mean air temperature is unanimously 

projected to increase by 0.4°C to 1.3°C by 2050 in the models. In the 2020s the average 

increase for temperature is estimated at 0.6°C. It appears that temperature will increase by 

1.3°C by the middle of the 21st century (EPA, 2013). 
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Other projections according to EPA (2013) reveal that Liberiaôs future climate for 2050 and 

2080 will be marked by a warmer climate in most parts of the country with some areas drier 

than current. It is projected that most parts of the country will experience an increase in 

temperature at 1° to 2° during the hottest month (February) compared to current temperature. 

Using historical data from the World Meteorological Organization station of neighboring 

countries, the statistical downscaling scenario reveals that temperature change will be less 

than 2°C throughout the country but nighttime temperatures will increase by more than 2°C 

in the interior of the country (EPA, 2013). A comparison of current average maximum 

temperature with 2050 projections in February, which is the hottest month, reveals an 

increase in temperature for most part of the country at 1° to 2°, with the highest temperature 

of 36°C in the interior. Similar comparison for average low temperature reveals a 2°C 

increase in nighttime temperature along the coast in the west and the northeastern border area 

(EPA, 2013). 

 

The average increase for rainfall in 2020s is estimated at 3% (EPA, 2013). Comparing the 

current to 2050 spatial pattern of average annual precipitation, other projection also shows 

that there will be a slight increase in total rainfall towards the inland in the future, with the 

greatest average annual precipitation (5,000 mm) projected along the western coast in 2050 

(EPA, 2013). It is also projected that there will be an increase in rainfall along the coast 

during the wet season while the inland regions will see normal to slightly reduced rainfall. 

Due to the projected increase in temperature in the ocean by 2050, the northern parts of 

Liberia will experience drier conditions, while rainfall along the southern coast will increase 

in May (USAID, 2013). These projections show a spatial variability in precipitation with a 

warmer Atlantic Ocean and reduced inland temperature that result to less rainfall in the 

interior.  

 

Climate change Impacts on Vulnerable Coastal Areas:  

Various global climate models project a sea-level rise in Liberia of 0.13 to 0.56 m by the 

2090s relative to the sea level from 1980-1999 (McSweeney et al. 2010). Liberia has a low 

infrastructure capacity for basic social services, making the country highly vulnerable to 

climate change. DAI (2008) reported current beach erosion rates are as high as 3 m/yr with 

ongoing structural damage and loss. According to USAID (2013), the underlying rates of 

erosion are likely primarily related to natural conditions (e.g., geology, longshore currents, 

wave action). In 2005, it was projected that a rise in sea level by 1 m, would cause a loss of 
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about 95 km2 of the estimated 580 km long coastline (due to inundation); and 50% of the area 

inundated (48km 2) will be areas with settlement such as parts of the capital city of Monrovia, 

River Cess, Buchanan, and Robert Sport, which are less than 1 m above mean sea level 

(Wiles, 2005). This was projected to result in a loss in infrastructure and land of around $250 

million apart from the social and psychological stress to the population, with women and 

children being particularly vulnerable (Tumbey, 2015).  

 

Climate Change Impacts on Forestry: 

In Liberia, the natural forests cover about 4.3 million hectares or 45 percent of the land area, 

and the artificial forests cover about 11,000 hectares. The forest areas have continued to 

decline mainly due to unattainable agriculture and inappropriate commercial logging. 

According to EPA (2016), additional pressure is being created by climate change 

(unreliability of rainfall, over-flooding of settlement and farmlands and disparity in weather 

pattern) resulting in the need for massive clearing of forest for agricultural production and 

settlement. A changing climate influences the structure and function of forest ecosystems and 

plays an essential role in forest health. In fact, increased temperature as a result of climate 

change has started to expand the ranges and to enhance the survival rates of forest pests such 

as the case of the armyworm caterpillarsô outbreak which occurred in rural Liberia in 2009.  

 

1.4.2  Process and results of sector selection 

 
As Liberia participates in the TNA process for its first time, the national TNA coordinator 

and stakeholders (Annex II) followed the TNA guideline/ recommendations using multi-

stakeholders to select sectors of high priority in regards to both mitigation and adaptation 

measures to climate change impacts. Headed by the EPA, the process commenced with the 

approval of the National TNA coordinator and a committee. From October 23rd  to 26th  of 

2018, the team then conducted a mapping of stakeholders that was  followed by a national 

stakeholderôs validation at the TNA inception workshop in Monrovia that was attended by a 

team of TNAôs international partners from UNEP - DTU Partnership (UDP) and the Energy 

Research Centre (ERC).  
 

The sector prioritization process considered presentations of climate change impacts, risks 

and vulnerabilities to the society, the overall objectives of the TNA project and the 

importance of  stakeholders involvement. The  inception workshop provided information and 

clear understanding to stakeholders. The knowledge acquired was used by the stakeholders to 
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make informed decisions in regards to sector identification and selection, and as well as the  

prioritization of  technology options for adaption and mitigation of the TNA process in 

Liberia. The following criteria were established and used for sector selection and 

technologyôs prioritazation.  

ü Current mitigation and adaptation needs; 

ü National priority based on policy and development plans; 

ü Sectors to be prioritized should have some ongoing activities that the TNA project 

will compliment; 

ü Sectors for adaptation should be those that are most vulnerable to the impacts of 

climate change. 

In accordiance with the established criteria, two sectors were selected for adaptation: 

1. Agriculture; 

2. Coastal Zone. 
 

 

Liberiaôs climate change and vulnerability assessments considered three major sectors to be 

vulnerable to climate change. These sectors were pointed out and prioritized in the countryôs 

NAPA. They are agriculture, hydro-meteorological and coastal zone. The coastal zone and 

agriculture sectors are prioritized for climate change adaptation considering the following 

criteria but not limited to: 

-  Vulnerability to climate change; 

- Adaptive capacity; 

- National priority based on policy and development plans; 

- Socio-economic importance; 

- Technological feasibility; 

- Potential impact on large segments of the population. 
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Chapter 2: Institutional arrangement for the TNA and the 

stakeholder involvement 

 

In order to successfully carry-out the TNA process in Liberia for the first time; the countryôs 

most important national institutions involved in environmental or climate change policy 

making that are considered vital to the TNA process were solicited, namely the 

Environmental Protection Agency (EPA) and the Ministry of Mines and Energy (MME). 

Environmental Protection Agency (EPA): The EPA is the lead on the TNA process.  The 

EPA is the regulatory authority of the government of Liberia for the management of the 

environment, and mandated to coordinate, monitor, supervise, and consult with the relevant 

stakeholders on all activities in the protection of the environment and sustainable use of 

natural resources; promote environmental awareness and implement the national 

environmental policy and the environmental protection and management law; and oversee the 

implementation of international environment related conventions.      

Ministry of Mines and Energy (MME): The MME is the government institution that is 

responsible to administer all activities related to mineral, water and energy resource 

exploration, coordination and development in the Republic of Liberia. In particular to the 

TNA process, the MME has an established unit called the ñIntegrated Coastal Zone 

Management Uniteò (ICZMU) responsible for both adaptation and mitigation options relating 

to coastal risks and vulnerabilities. Therefore, the MME gives support to the EPA with 

respect to the coastal zone.   

 

As it relates to the TNA project, the environmental protection agency (EPA) of Liberia, 

which is the regulatory authority for the management of the nationôs environment is the lead 

and host for the TNA in Liberia. The EPA is assigned with the overall responsibility for the 

implementation of TNA activities. It is with said responsibility to coordinate, monitor and 

supervise the TNA project that the EPA did consult with the relevant government ministries, 

agencies, stakeholders, non-governmental organizations (NGOs), private sectors, and 

community representatives for the selection of the sectors to be covered by the first phase of 

the TNA project in the country. 

 

This process successfully resulted to the selection or prioritisation of the nationôs three (3) 

key sectors currently covered by the TNA process in Liberia; (Mitigation: Energy) and 

(Adaptation: Agriculture and Coastal zone).  
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To achieve the objective of the TNA process, each of the above relevant institutions works in 

partnership with the EPA in providing support to each sector which falls under its supervision 

to facilitate the process. 

 

2.1. National TNA team  

 

× National Steering Committee  

× TNA National Coordinator (Mr. Christopher B. Kabah); 

× National Consultants  of the identified sectors (Coastal Zone, Agriculture & Energy); 

× Technical working group of each identified sector. 

 

A National TNA team was set-up by the Environmental Protection Agency of Liberia which 

is the national leading institution for the TNA process in overseeing the implementation of 

the project. Nationally, the TNA project is hosted within the department of climate change at 

the EPA; and the national steering committee supervises, coordinates and facilitates the 

progress of the projectôs activities through the national TNAôs team. The committee consists 

of high level officials from key Government institutions and sectors; namely: 

 

1. ñ President of the Republic of Liberia ï Ex-official 

2. Energy, Environment and Climate Change Advisor to the President of Liberia 

3. Heads of Standing Committees on Environment and Natural Resources of the Senate 

and the House of Representatives 

4. Minister of Planning and Economic Affairs (MoPEA) 

5. Minister of Lands, Mines and Energy (MoLME) 

6. Minister of Agriculture (MoA) 

7. Minister of Finance (MoF)    

8. Minister of Gender and Development 

9. Minister of Transport 

10. Minister of Finance & Development Planning 

11. Managing Director of the Forestry Development Authority  

12. Executive Director of the Environmental Protection Agency 

13. Chairman, National Investment Commission 

14.  Commissioner of Liberia Maritime Authority 

15. World Bank  

16. University of Liberia  

17. Civil Society 

18. Fauna & Flora International 

19. NCCS Coordinatorò 
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This committee was established in 2010 as the policy coordination body for the overall 

climate change activities in Liberia (Republic of Liberia, 2018). 

The National TNA Team works in consultation with the national steering committee that is 

the main decision making body for the project, as the TNA Coordinator is the focal-person 

responsible for overall overseeing of the process and the national focal point.  

 

The national adaptation and mitigation consultants and technical working groups assist in the 

formation of networks, and compilation of information, coordination and communicating all 

project products. The stakeholders provided inputs to the TNA through a selection of sectors 

and technologies, as well as deciding on which technologies are most suited to the country 

situation. Technical assistance was provided by UNEP DTU Partnership for the 

commencement of the TNA process in Liberia. The consultants (who worked closely with the 

TNA Coordinator) analysed country specific information, as well as information provided by 

UNEP DTU, to come up with country specific analysis. The information was hereafter 

analysed and synthesised in accordance with TNA guidebooks provided by UNEP DTU.   

 

The stakeholdersô technical working group on coastal zone was central to the TNA process as 

they participated in discussions leading to the identification of sectors, and prioritisation of 

technologies using the TNAôs MCA methodology. The working group was also involved and 

participated in additional working sessions during the compilation of this report, after the 

technology prioritization process on April 1st 2019.  

 

Table 2: below, is the list of institutions and organizations represented on the coastal zone 

stakeholdersô technical working group for adaptation.  A detailed list of Stakeholdersô names 

and information on the coastal zone technical working group of technology prioritization is 

presented in annex-II.  

 

Table 2: Institutions and organizations represented on the Coastal Zone adaptation working group: 
 

Coastal Zone Technical Working Group  

1. Ministry of mines & Energy (MME)  

2. Environmental Protection Agency (EPA) 

3. Community Youth Empowerment (CYE) 

4. Ministry of Gender, Children and Social Protection (MoGCSP)  

5. Ministry of Internal Affairs (MIA) Alliance Consulting  Engineers (ACE) 

6. University of Liberia (UL)  

7. Ministry of Commerce and Industry (MoCI)  

8. National Fishery Authority  (NaFAA) 

9. Initiative for Youth and Children Advancement (I-IYOCA ) 
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The organisational structure of the TNA project in Liberia is shown in Figure 1. It is adopted 

from the UNEP DTU Partnership TNA guidebook (TNA Step by Step ï A guidebook for 

countries conducting a Technology Needs Assessment and Action Plan) for better 

coordination (Haselip et al., 2019). 

 

 
Figure 1: Organizational structure of the TNA process in Liberia. 

Source: Adopted from the UNEP DTU Partnership TNA guidebook (TNA Step by Step ï A guidebook 

for countries conducting a Technology Needs Assessment and Action Plan); (Haselip et al., 2019). 

 

2.2. Stakeholder Engagement Process followed in the TNA ï Overall 

assessment 
 

With the help, and in accordance with a guidebook provided by UNEP/DTU (Pía, 2015); 

Stakeholders were engaged, and got involved in the TNA process from the beginning of the 

inception mission in October of 2018 which included the participation and visit of UNEP, 

DTU and the Energy Research Centre representatives to Liberia.   
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After the inception mission workshop was conducted, the national TNA team was formed and 

started to move forward with the TNA process in Liberia. In order to identify the key climate 

change affected sectors and technologies prioritisation, key stakeholders, government 

ministries, agencies, Non-governmental organizations (NGOs), Private institutions, Research 

institutions/ organizations (Universities) were identified.  

These institutions covered a range of sectors of interest to the TNA process such as water, 

biodiversity, agriculture, energy, health, industry, academia and civil society. In so doing, 

invitations were then sent to the identified institutions about the TNA process to be carried 

out in the country.  

 

Having successfully identified the three sectors, factsheets were then developed by the 

national consultants of each sector and sent to the stakeholdersô technical working group of 

their sector to have them prepared for the inception workshop of technology prioritization 

(Figure: 2). The coastal zone technical working group consisted of eleven members including 

the coastal zone national consultant (Annex II). In particular, ten technology factsheets were 

developed for the coastal zone sector. On the 1st of April 2019, a technology prioritization 

workshop for TNA was held in Monrovia, where stakeholders prioritised some technologies 

for each sector using the Multi criteria analysis (MCA) of the TNA process. During this 

workshop, the coastal zone sector prioritised three technologies of the ten identified 

technologies, and these are detailed in chapter: 3.  
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Figure 2:  Coastal zone technology prioritization process; April 1, 2019.  

Source: Personal; taken on April 1st 2019. 
 

2.3. Consideration of Gender Aspects in the TNA process 
 

In order to have a gender balance or representation considered in the TNA process, the 

coastal zone sector included both male and female representation in its technical working 

group following the guidelines provided by UDP in 'Guidance for a gender-responsive Technology 

Needs Assessment' available at www.tech-action.org. The gender aspect was also considered 

during the development of the coastal zone technologiesô factsheets; and as the consultant, 

local coastal communities that are highly affected by the impacts of coastal erosion and flood 

were visited to solicit the views of women, youth and community leaders as to what 

adaptation measures could be considered that wouldnôt interrupt their socio-economic 

activities, livelihoods and environment.  Their recommendations inserted below were noted 

and carefully considered during the coastal zone technology prioritization process. 

 

The technical working group on the coastal zone consisted of eleven (11) members including 

the coastal zone national consultant, who is the head of the group.  Four (4) of the eleven (11) 

members technical working group are females. This constitutes 36.4% of female 

representation for the TNA coastal zone technology prioritization process. Below are some of 

the views and recommendations from affected vulnerable coastal communities visited.  
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Example of some recommendations from coastal residents: 

 

ü Relocation Option: It was noted that majority of the residents in the West-point 

township and the New Kru-town community areas do not recommend and support  

relocation elsewhere inland as an option despite of the ongoing destruction of 

properties by coastal erosion and flooding there. Most of the residents pointed-out that 

their livelihoods strongly depend on fishing and other coastal related activities; as 

such, leaving the coastline shall make life difficult because fishing is what majority of 

them do for living. This reveals why a government project /decision to relocate the 

residents of the West-point Township was not successful despite housing facilities 

were provided during the leadership of President, Ellen Johnson Sirleaf.  

ü Coastal Defence Option: It was observed and noted that residents of climate change 

vulnerable coastal communities in Liberia prefer hard engineering coastal defence 

systems such as a revetment as an option to adapt to coastal erosion and storm surge 

related threats. Fishermen and Youth in these communities recommended that a 

coastal defence system such as a sea-wall or revetment should be designed in a way 

that their fishing and social activities should be considered. Example, (discontinued 

revetment): they recommended that the revetment rocks should not cover the entire 

coastline of the community; space or spaces should be left in the design. For the 

Fishermen: ñthe spaces will be used for our canoes and boats to get on the beachò. 

For the Youth: ñthe same spaces will be used for our social and recreational 

activities such as swimmingò.   

ü Policy and Governance Option: The Women who are the main actors in the fishing 

activities (processing and selling of fish) on the beaches in coastal communities of 

Liberia recommended the following, amongst others: 

¶ Mitigating beach degradation by human activities: Specific locations should 

be allocated along the beaches for processing and selling of fish and parking 

of fishermen canoes and boats to limit beach degradation through human 

activities; 

¶ Stop beach sand mining in residential coastal areas; 

¶ Form and support a ñCommunity Female Coastal Action Groupò in each 

climate change affected and vulnerable coastal community to uphold 

adaptation rules and regulations. 
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¶ Involvement of vulnerable coastal communitiesô participation at government / 

stakeholder level in decision making or policy formulation that shall be 

applied to affected and vulnerable coastal communities of climate change 

impacts.      
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Chapter 3: Technology prioritisation for the Coastal Zone Sector  

 
The coastal zone is one of the nation's greatest environmental and economic assets. However, 

the evolution of coastline variations is considered as one of the most dynamic processes 

affecting this area. Therefore, understanding the dynamics and the mechanisms that control 

this zone is essentially important for its management and planning. Coastal erosion and flood 

impacts have become a national concern as many coastal communities along the about 580 

km long Liberian coastline, from Cape Mount (NW) to Maryland (SE) have become 

vulnerable to climate change related impacts.  

 

To therefore adapt to these issues, many vulnerable coastal communities were visited to 

analyze the situation. Some of the vulnerable coastal communities visited include, amongst 

others: West-point township (Figures: 4a & 4b) and the New Kru-town community near 

Monrovia (Figure: 5); the Fanti-town community and the Atlantic Street in Buchanan Grand 

Bassa county; the Mississippi street in Greenville, Sinoe County (Figure: 3); Harper city and 

Fish-town (Figure: 6) in Maryland county.  

 

During these visits/ assessments, discussions were held with residents to solicit their views 

about the impacts of the flood and erosion situation affecting their communities. In 

accordance with the technical analyses of the erosion and flood impacts on social, economic 

and environmental issues, as well as the residentsô concerns and recommendations, the TNA 

national consultant for the coastal zone developed factsheets of ten (10) adaptation 

technologies to be used for the TNA technology prioritization process.  

 

The factsheets were sent to stakeholders and members of the technical working group before 

the prioritization process. The coastal zone technology prioritization for adaptation was 

conducted using the TNA Multi Criteria Analysis (MCA) model, for which the three highest 

ranked of the ten adaptation options were retained. 

 

3.1. Key Climate Change Vulnerabilities in the Coastal Zone Sector   

 

Currently in Liberia, the coastal zone is faced with the following climate change impacts that 

have become a national concern for which; if immediate and sustainable actions are not taken 

to mitigate or adapt, the situation shall worsen. Coastal erosion (Figures: 3 & 4a  ), Coastal 

flooding and Marine/ Saline intrusion into fresh drinking waters (Figure: 4b)  are currently 
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the most common climate change impacts that are destroying lives, property, coastal 

ecosystems, socio-economic activities and etc. in majority of Liberiaôs coastal areas. These 

climate change impacts in coastal cities along Liberiaôs coastline were observed / identified 

during a National Coastal Vulnerability Assessment conducted in March and June of 2019 in 

which I participated representing the TNA EPA project. As thousands of the coastal residents 

become homeless from the impacts of coastal flood and erosion along the Liberian coastline: 

West-point, New Kru-town, Greater Monrovia and others of Montserrado county, Atlantic 

street, Fanti-town of Grand Bassa county, Robertôs Sport of Cape mount county, Greenville 

of Sinoe county, Harper of Maryland county are the most vulnerable; as many more become 

and remain vulnerable (Figures: 3 & 4).   

 

According to Liberiaôs ñNational Policy and Response Strategy on Climate Change 2018ò 

(NPRSCC, 2018), Settlements in coastal lowlands of Liberia are especially vulnerable to 

risks resulting from climate change; yet these lowlands are densely settled and growing 

rapidly (McGranahan et al., 2007). For example, it is projected that about 95 km2 of land in 

the coastal zone of Liberia will be inundated as a result of one-metre sea level rise, with about 

50% (48 km2) of the total land loss due to inundation being the sheltered coast (Wiles, 2005). 

The Inundation will be followed by shoreline retreat (Wiles, 2005); yet the population of 

Monrovia continues to grow.  The potential rise in sea levels could add to existing trends of 

coastal erosion in areas like Buchanan, Monrovia and Greenville with a loss in infrastructure 

and land of around $250 million apart from the social and psychological stress on the 

population (Tumbey, 2015; Wiles, 2005). 

 

It is in connection with the above, that the coastal zone technical team and some stakeholders 

have identified and prioritized technologies of adaptation and mitigation that will enable the 

country to achieve social equity and environmental sustainability that will follow a low 

vulnerability development path.  
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Figure 3: Destruction of Mississippi Street by coastal erosion, Greenville ï Sinoe County, Liberia.  

Source: Personal; taken on June 20, 2019. 

 

 

  

 
 

3.2. Decision context  
 

There are many efforts and initiatives that have been taken to address the alarming impacts of 

coastal erosion, coastal flooding and marine or saline intrusion into fresh drinking water that 

are disrupting livelihoods, destabilizing socio-economic activities and accelerating 

environmental degradation. To mitigate or adapt to some of the impacts, climate change 

projects/ programs were and are still being facilitated and implemented in Liberia; among 

which some major adaptation projects in climate change vulnerable communities are as 

follow:   .   

 

  

A B 

Figure 4: (A), Destruction of properties and (B) - Intrusion of sea/ salt-water into wells; West-point 

Township; Monrovia ï Liberia.  Source: Personal; taken June 16, 2019 
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The Coastal Add-On project (CAP): funded by the Global Environmental Facility (GEF) 

through the United Nations Development Programme (UNDP) seeks to Enhance Resilience 

of Liberiaôs Montserrado County Vulnerable Coastal Areas to Climate Change Risks. The 

CAP constructed from June 2018 to June 2019, some 900 (Nine Hundred) linear meters 

coastal defense ñRevetmentò in the D-Twe Kru-town area. The project seeks to reduce the 

vulnerability of the communityôs population and natural coastal environment to climate 

change risks and enhance the capacity of the community to recover from coastal erosion 

impacts (Figure: 5).  

 

Buchanan Coastal Defence Project:  also a CAP, supported by the UNDP and implemented 

by the Ministry of Mines and Energy during 2016 to 2017. This project constructed about 250 

linear meters of coastal defense (revetment) in Buchanan city, Grand Bassa County, along the 

Fanti-town and Atlantic street area to mitigate the alarming rate of coastal erosion that was of 

national concern.  

Liberia Climate Change Assessment (2013) was a project implemented by the United States 

Agency for International Development USAID-Liberia Mission to assist the Government of 

Liberia to develop climate data. In an effort, this project assessed and developed a climate 

data and future climate projections for the country. The project presented the level of coastal 

vulnerability identified in the coastal zone of Liberia from climate change impacts and 

recommended sustainable intervention. The result of this assessment for the coastal zone is an 

asset to be used by stakeholders to solicit funding from climate change donors in order to 

implement coastal mitigation and or adaptation measures projects.  

 

Some additional policy documents, programs and projects developed to sustainably minimize 

the level of vulnerability to climate change and linked to existing development efforts 

include:  

× ñLiberiaôs National Adaptation Plan Process (NAP)ò 

× ñNational Disaster Management Policy of 2012ò, 

×  ñLiberia National Adaptation Programme of Action (NAPA, 2008)ò 

× ñLiberia forest sector project (2016), Report No: PAD1492ò 

× ñThe Land-use & Zoning code of Liberiaò,  

× ñLiberiaôs Intended Nationally Determined Contributions (INDC, 2012)ò 

× ñNDMA Nation hazard contingency planò and etc.  
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Figure 5: CAP Coastal defence project (Revetment), D-Twe, Kru-Town: Monrovia ï Liberia 

Source: Personal; taken in March of 2019. 

 

3.3. Overview of Existing Technologies in the Coastal Zone Sector 
 

Hard engineering measures and technologies to mitigate and adapt to climate change hazards 

that are occurring in the coastal zone of Liberia are not yet widely spread. However, there are 

few recent and major projects of hard engineering coastal defence (revetment) located in 

Monrovia (Figure: 5) and Buchanan to mitigate the high rate of coastal erosion and that of the 

ocean waveôs energy related to climate change sea level rise that have resulted to the loss of 

properties and disruption of some natural ecosystems in the coastal areas. Break-water 

defence systems are constructed along the four major seaports of the Liberian coast 

(Monrovia, Buchanan, Greenville and Harper).  

  

Hard engineering coastal defence measures are commonly used in and around Monrovia. 

Interestingly, during the National Coastal Vulnerability Assessment of 2019, we observed 

that the soft or green measures of coastal defence systems have been practiced in Maryland 

and Grand-Kru Counties for many years. These green measures consist of planting of coconut 

and almond trees along the beaches (Figure: 6). According to residents of the two counties, 

the planting of the trees started during the 1950s in the Maryland areas and the 1980s in the 

Grand Kru areas. We have come to understand after interviews with some of the residents in 

those counties; that coconut trees or plantations along the beaches were primarily planted to 

be used as food or for agriculture purposes; such as a means to generate income. The trees 

also reduce the velocity of the oceanôs wind that most often destroys the roofs of their homes.  
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Figure 6: Green adaptation measure (Coconut trees) to coastal erosion impacts: Fish-town, Harper 

Maryland County- Liberia.  Source: Personal; taken on July 2nd, 2019 

 

However, those coastal communities have realized that the trees are also serving as a 

preventive measure against coastal erosion (figure: 6). Beaches with almond or coconut trees 

plantation are much more stable when compared to those without the coconut trees. Residents 

are highly encouraged to plant more trees as they appeal for external assistance. Nevertheless, 

the coastal technical working group recommends and encourages the wide spread of such 

green measure / technology to be applied across Liberia as it is environmentally sustainable.   

 

3.4. Adaptation Technology Options for Coastal Zone Sector and 

Their Main Adaptation benefits  
 

The table below shows a list of coastal zone technology options and their adaptation benefits; 

some technologies are cross-cutting (adaptation & mitigation). The technologies listed here 

within, were each developed a factsheet (TFS) with detailed description that were used to 

facilitate the stakeholder consultation during the TNA coastal zone technology prioritization 

process for Liberia on April 1st 2019.  

 

Table 3: A list of ten coastal zone adaptation technology options, this list was used for the technology 

prioritization process.  
   

No. Technology Option Main Benefits 

1 Artificial Sand Dunes 

and Dune 

Rehabilitation 

 

Á The purpose of this technology is to prevent further coastal 

erosion and flooding as well as helping to dissipate incoming 

wave energy 

Á Promotes safe interface between the sea and land, limits 










































































