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NATIONAL TECHNOLOGY NEEDS ASSESSMENT AND 
TECHNOLOGY TRANSFER 

 

Introduction 
 
The United Nations Conference on Environment and Development of Rio held in June 

1992 has established a work plan for the 21st century that mainly emphasizes sustainable 

development of all economic sectors and set guidelines for transfer of technologies 

needed for GHG reduction. This work plan, known as Agenda 21, has been endorsed by 

all participating nations, developed and developing. Although some countries have made 

some progress in implementing the work plan, the majority of them are yet to 

successfully implement it due to difficulties arising from various social, economic, and 

political conditions of each country.  

The developed countries have been urged to take all practicable steps to promote, 

facilitate and finance, as appropriate, the transfer of, or access to, environmentally 

sound technologies and know-how to other parties, particularly developing countries. 

The aim is to enable them to implement the provisions of the Convention. In this 

process, the developed country Parties shall support the development and enhancement 

of endogenous capacities and technologies of developing country Parties. 

Recently, the UNFCCC has organized two workshops to aid parties in their fulfillment 

of these objectives. The expert meeting organized by the UNFCCC/UNDP in Seoul 

between the 23rd and 25th of April 2002 on technology needs assessment and technology 

transfer which also prepared for 16th session meeting of the Subsidiary Body for 

Scientific and Technological Advise (SBSTA) that took place between 2-14 June 2002 

in Bonn. 

The 4th Conference of the Parties (COP4) urged non-annex I parties to submit their 

prioritized technology needs, especially those related to key technologies to address 

climate change. In a step to overcome financial barriers, the COP directed Global 

Environment Facility (GEF) to provide funding for developing countries to assist them 

in the process of technology needs assessment and technology transfer.  
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Lebanon has ratified the United Nations Framework Convention on Climate Change 

(UNFCCC) in December 1994 through Law No. 359 dated 1/8/94. Under phase I of the 

Climate Change Project, and pursuant to Article 4.1 of the Convention, Lebanon has 

prepared and submitted to the secretariat of the convention its First National 

Communication (LFNC) report in 1999, through funding from GEF, management of the 

United Nations Environment Program (UNDP) and execution by the Ministry of 

Environment (MOE). The LFNC report established a national inventory of greenhouse 

gases (GHG), assessed Lebanon’s vulnerability to climate change, and proposed a 

mitigation strategy to reduce GHG emissions in the various sectors along with some 

adaptation measures. 

 

In early 2001, and through the Expedited Financing for Interim Measures for Capacity 

Building in Priority areas Part II, the UNDP and the MOE have mobilized a top-up 

funding from GEF to update the GHG inventory in limited sectors, and undertake 

capacity building in the area of technology needs assessment (TNA) and technology 

transfer (TT). The Climate Change Enabling Activity –phase II project has been 

launched in November 2001 with one of its objectives being to address and prepare a 

detailed report on TNA/TT and conduct capacity building for the different stakeholders.  

 

This report is focused on the technology needs assessment and technology transfer for 

mitigation of greenhouse gas (GHG) emissions as well as adaptation to climate change 

impacts in Lebanon. The major tasks performed in association with the project 

constituted: 

a. Assessment of different existing methodologies for TNA/TT and building on the 

methodology developed by the Climate Technology Initiative (CTI) and the 

experiences of other developing countries.  

b. Developing and implementing a tailored country specific methodology for 

TNA/TT. 

c. Conducting consultative process with all concerned governmental and non-

governmental institutions. Individual and collective meetings with the concerned 
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institutions have been organized to assess the existing technology as well as the 

needed technology to curb GHG emissions. 

d. Preparing an initial workshop involving all the concerned institutions as well as 

representatives of the donor community (WB,EU, USAID,AFD, CID and others 

represented in the country  to present the developed methodology and survey 

results. 

e. Conducting two training activities for national stakeholders-including NGOs and 

representatives from the private sector for capacity building to design, implement 

and monitor projects related to national technology needs and technology transfer. 

f. Capacity building for the five focal point network through on-the-job-training and 

establishing a roster of experts and researchers in the fields of technology transfer 

for the Ministry of Environment. 
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EXECUTIVE SUMMARY 
 
I. Introduction 
 
The United Nations Conference on Environment and Development of Rio held in June 
1992 has established a work plan for the 21st century that mainly emphasizes sustainable 
development of all economic sectors and set guidelines for transfer of technologies for 
GHG reduction. This work plan, known as Agenda 21, has been endorsed by all 
participating nations. Although some countries have made some progress in 
implementing the work plan, the majority of them are yet to successfully implement it 
due to difficulties arising from various social, economic, and political conditions of each 
country.  

 

The 4th Conference of the Parties (COP4) urged non-annex I parties to submit their 
prioritized technology needs, especially those related to key technologies to address 
climate change. In a step to overcome financial barriers, the COP directed Global 
Environment Facility (GEF) to provide funding for developing countries to assist them 
in the process of technology needs assessment and technology transfer.  

 
Lebanon has ratified the United Nations Framework Convention on Climate Change 
(UNFCCC) in December 1994. The First National Communication (LFNC) of Lebanon 
has been prepared and submitted to the secretariat of the convention in 1999, through 
funding from GEF, management of the United Nations Environment Program (UNDP) 
and execution by the Ministry of Environment (MOE). The LFNC report established a 
national inventory of greenhouse gases (GHG), assessed Lebanon’s vulnerability to 
climate change, and proposed a mitigation strategy to reduce GHG emissions in the 
various sectors along with some adaptation measures. 
 
In early 2001, the UNDP and the MOE have mobilized a top-up funding from GEF to 
update the GHG inventory in limited sectors, and undertake capacity building in the 
area of technology needs assessment (TNA) and technology transfer (TT). The Climate 
Change Enabling Activity –phase II project has been launched in November 2001 with 
one of its objectives being to address and prepare a detailed report on TNA/TT and 
conduct capacity building for the different stakeholders.  
 
The major tasks performed in association with the project constituted: 
 
g. Assessment of different existing methodologies for TNA/TT and building on the 

methodology developed by the Climate Technology Initiative (CTI) and the 
experiences of other developing countries.  

h. Developing and implementing a tailored country specific methodology for 
TNA/TT. 

i. Conducting consultative process with all concerned governmental and non-
governmental institutions. Individual and collective meetings with the concerned 



 10

institutions have been organized to assess the existing technology as well as the 
needed technology to curb GHG emissions. 

j. Preparing an initial workshop involving all the concerned institutions as well as 
representatives of the donor community (WB, EU, USAID, AFD, CID) and others 
represented in the country to present the developed methodology and survey results. 

k. Conducting two training activities for national stakeholders-including NGOs and 
representatives from the private sector for capacity building to design, implement 
and monitor projects related to national technology needs and technology transfer. 

l. Capacity building for the five focal point network through on-the-job-training and 
establishing a roster of experts and researchers in the fields of technology transfer 
for the MOE. 

 
 
II. Overview of Major Economic Sectors in Lebanon 
 
The major economic sectors considered in this project are the electric power, transport, 
industry, solid waste and buildings. In what follows is a brief overview of these sectors. 
 
II.1 The Power Sector 
 
The Lebanese electric power sector is one of the main sources of GHG emissions. In 
1994, this sector has contributed to around 30% of all CO2 emissions and this figure has 
increased to 33% in 1999. In 1999, the primary energy consumption was 4.393 mtoe, and 
the electric energy consumption reached 9032 GWh with corresponding primary energy 
and electric energy densities of 0.32 koe/$ and 0.65 kWh/$, respectively. The per capita 
primary energy and electric energy consumptions are 1.18 toe/year and 2.42 MWh/year 
respectively. On the operational level, the cost of imported energy (fossil fuel) constituted 
93%, 13% and 5.7% of the total Lebanese exports, total imports and 1999 GDP, 
respectively. 
 
The yearly growth in electric energy demand in Lebanon over the next 10 years is 
estimated to be about 3-5%.  The misuse of electricity and the inability of national power 
utility “EDL” to collect sufficient revenues have recently prompted government officials 
to call for urgent resolutions of EDL problems that include measures for changing the 
current culture of energy consumption in favor of energy conservation and efficient 
usage. Recently the Lebanese Parliament passed a law to privatize the generation and 
distribution sectors of the power utility. Accordingly these sectors will be sold to private 
companies, with the transmission sector  kept under the EDL control and management.  
 
Electric power generation and distribution exert pressures on the environment. It is 
associated with significant amounts of pollutants including GHG into the atmosphere. In 
addition, leaking underground storage tanks containing petroleum products and 
accidental oil spills could lead to significant pollution of soil, fresh water resources, and 
the sea. Major air pollutants are SO2, NOx, and particulate matter. 
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II.2 The Transport Sector 
 
The transport sector is the major source of GHG emissions in the country. The motor 
vehicles fleet of Lebanon constituted by the end of 2001 over 1.3 million registered 
vehicles, with almost two thirds of this number being in actual use. It is also estimated 
that over 70% of the vehicles are more than 15 years old and 12% are older than 25 years.  
Passenger cars constitute up to 75% of the total number of registered vehicles.  
 
The public transport system of Lebanon became quite sizeable since 1995 when the 
Government has provided 20,000 new licenses in addition to the existing 10,000. Taking 
other public licenses, this has brought total number of public transport vehicles up to 
around 38,000 including shared-taxis, taxis, buses and minivans. These vehicles, being 
mostly concentrated in GBA, and in other major cities, are causing increasing traffic 
congestion, transport delays, and air pollution. Reliance on public transport, on the other 
hand, is very low due to the low reliability of the sector in terms of scheduling and 
networking. 
 
The aviation movement in the international airport of Beirut has been on the increase 
with the expansion of the airport facilities to serve six million passengers. The number of 
passengers as well as freight movement has been increasing steadily, at an annual rate of 
10%.  
 
The CO2 emissions in 1999 have totaled 4585 Gg compared to around 3957 Gg in 1994, 
and with an increase of around 16%. Leaded gasoline fuel has been the main fuel used for 
land transport over the past decade. In 2001, the Government introduced, as an incentive, 
a cost increment of 10% followed in 3 months by another 10%. This measure has led to a 
wide shift to unleaded fuel, and starting July 2002, leaded fuel has been officially banned.  
 
Emissions from motor vehicles are excessive due to the lack of inspection and 
maintenance program. 
 
II.3 The Industrial Sector 
 
The Ministry of Industry (MOI) statistics for 1998-1999 indicated a 2% growth compared 
to 1994 and more than a 50% increase compared to the early 1990s. In 1998, there were 
22,025 industrial facilities in Lebanon, the bulk of which (88.6%) belong to 8 major 
industrial branches. These are food and beverages, textiles, clothing and fur, leathering 
and tanning, wood products (excluding furniture), non-metal & metal products, furniture 
and assimilated products.  
In 1994, the energy consumption figures reached about 970 ktoe, releasing 1924 Gg of 
CO2. The energy for heat and power, including around 149 ktoe used for local electricity 
generation, represents 15.9% of total fuel used in industry. In 1999, the sector released 
1916 Gg of CO2, in addition to other GHG such as CO (0.003 Gg), and SO2 (1.12 Gg). 
 
The most recent data on energy consumption in industry is based on the survey 
information, made available by the Association of Lebanese Industries, which has shown 
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that fuel oil and LPG are used mainly in boilers and furnaces, while diesel oil is used 
mainly for local generation.  
 
 
 
 
II.4 Solid Waste Management (SWM) 
 
With the exception of municipal solid waste (MSW) management in the extended Greater 
Beirut Area, and to a lesser extent in Greater Tripoli, solid waste continues to be managed 
in a manner that is not protective of either human health and/or the environment. Even in 
the extended GBA, serious questions are raised about the financial sustainability and 
replicability of the Emergency Plan for SWM implemented since 1997. The Government 
has yet to make serious policy commitments to promoting, and eventually requiring, 
sustainable and environmentally-friendly SWM practices throughout the country and by 
all sectors (population, industry, agriculture, construction, tourism, energy).  
 
MSW makes up about 90% of the total solid waste stream generated in Lebanon. The 
main sources of MSW are households, commercial establishments, street markets, street 
cleaning operations, and public garden pruning.  

 
Lebanon generated about 1,44 million tons of MSW in 2001 (about 3,940 tons per day), 
or about 0.92 kg per person per day, and emits around 78% of all methane emitted. This 
estimate is higher than the 1.2 million tons of MSW (3,300 tons per day) reported by the 
MOE National Strategy for SWM  
 
Organic waste is by far the single largest component of the MSW stream, representing 
over 63% of the total MSW quantity in GBA and slightly over 50% at the national level. 
Organic content at the national level may be lower than in GBA because people feed 
some of their organic waste (vegetable cuts, fruit remains, etc.) to their domestic animals 
in rural areas (the best possible form of recycling). The high organic content suggests 
potentially strong opportunities for recycling the organic materials present in the MSW 
through composting. 
Major GHG emissions from the waste sector are methane (CH4) and CO2. 
 
 
II.5 The Building Sector 
 
The building sector is a substantial energy consumer in Lebanon, especially in the 
absence of effective energy conservation standards. In 1999, the building sector has 
consumed around 4111 GWH, constituting 38% of the total electricity consumed in the 
country and around 740 toe, constituting 13.8% of the total amount of fuel consumed in 
1999. The sector has witnessed a growth rate of around 8.5% in electricity consumption 
and 5.4% in fuel consumption.  
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There are 1.45 million dwelling units of which 73% are residential and almost 27% are 
non-residential. Residential units include primary and secondary residences, and empty 
units. Non-residential units include establishments, public administrations, and 
empty/closed units.  
In 1996-1997, there were 198,436 establishments in Lebanon. These include services 
other than shops (e.g., transport, insurance, water and electricity, hotels and restaurants, 
health care, and postal services), industries, educational and cultural establishments, as 
well as shops and other commercial outlets.  
 
According to Lebanon’s technical annex on climate change, the building sector consumed 
13.77x106 GJ for space heating and cooling in 1994.  This energy consumption that was 
obtained from electricity (44%), gas/diesel oil (40%) and wood (16%) resulted in the 
emissions of 1,016 Gg of CO2. 
 
The residential and commercial sectors consumed in 1994 30% of the final energy 
consumption. The most consuming equipment, representing 80% of the total electricity 
consumption, are electric heaters (31%),  electric domestic hot water systems (22%),  air 
conditioning (13%), lighting (8.5%), and refrigeration (6%). 
 
 
III. Technology Needs Assessment and Technology Transfer for Lebanon 
 
The proposed steps/ activities needed to implement TNA and TT can be initiated by 
forming institutional arrangements, followed by technology needs assessment, and 
technology transfer implementation as described below. 
 
 
III.1 Forming Institutional Arrangements 
 
The formation of institutional arrangements to facilitate technology needs assessment and 
technology transfer may be done according to Figure 1 shown below. Detailed discussion 
on each block is presented below. 
 
Block 1: Identify Relevant Stakeholders; Consult Key Agencies 
The technology transfer process must be country driven in order to identify and treat local 
concerns and to ensure commitment of relevant stakeholders. In this respect, and based 
on the findings of Lebanon’s first national communication under the UNFCCC, several 
economic sectors have been identified as being significant in terms of GHG emissions 
and key elements in the national economy. These sectors are the electric power, transport, 
building, industry, and waste sectors. In order to get a feedback on technology needs in 
each sector as well as decision criteria, constraints and policy instruments needed to 
accelerate the transfer of technology to the country, each of the above sectors was 
represented by one or several experts such as government officials, directors, consultants, 
academics, active NGOs and relevant international agencies. 
  
Block 2: Convene Meeting to Explore Objectives and Scope 
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Individual interviews/meetings have been carried out with the identified stakeholders 
with the purpose of exploring objectives and scope of the project as well as to get 
feedback on priority technology options in each sector and national policy to be adopted 
for the acceleration of the technology transfer process. The discussion also covered 
adaptation strategies. 
  
Block 3: Establish the Core Team 
After individual interviews/meetings with the various sectors representatives, a brain-
storming meeting has been scheduled to expose sectors representatives to the 
technological options identified in all sectors and to unify the rather conflicting opinions 
regarding the establishment of the national policy on technology transfer. This leads to 
refining the opinions collected prior to starting the analysis using the Analytic Hierarchy 
Process (AHP) and performing technology ranking analysis (See section IV below).  The 
meetings should also lead to establishing a core team for project follow-up. 
 
Block 4: Define Processes for Ongoing Involvement of all Stakeholders 
A framework for ensuring project sustainability should be recommended and ongoing 
involvement of all stakeholders is the corner stone in TNA and TT sustainability. 
 

 
 
 
 
 
 
 
 
Figure 1. Formation of institutional arrangements 
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III. 2 The Technology Need Assessment Process 
 
The TNA process proposed for the country meets the guidelines established by 
UNFCCC, as described in section I above. Figure 2 below presents a block diagram of 
the relevant steps needed to accomplish technology needs assessment. The process 
proposed for Lebanon falls into 8 levels or blocks as described below: 
 
Block 1: Establishment of Criteria for Selecting Technology Transfer Priorities 
TNA is to be done under two systematic approaches. The first approach identifies criteria 
for technology selection in every sector identified as a priority sector, and then establish 
matrix forms to evaluate and rank technology options based on the set criteria. The 
second approach uses a decision analysis technique in order to establish a national policy 
to help accelerate and smoothly achieve technology transfer in these sectors. In this work, 
the decision analysis tool used is the AHP. 
 
The decision criteria selected for justifying the support for technology transfer are 
development benefits, market potential and contribution to climate change response 
goals. Concerning the development benefits, national efficiency improvement and energy 
savings are under the same category considering social equity and use of local resources. 
With respect to Implementation/Market Potential the criteria here is stimulate market 
growth, local and foreign investment and sustainability. While with respect to the 
contribution to climate change response goals, we observe the reduction potential of 
GHG as the main objective. 
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Figure 2. The Need Assessment Process 
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As to constraints facing the technology transfer process, six categories have been 
considered. These are: (1) the adequacy of local policies and legislation, and more 
importantly the enforcement of law, (2) the availability of funding whether from 
local/international investors, government money, and international donor agencies, (3) 
commerciality and competitiveness also is an important constraint as the inability to 
market and sell the proposed technology will eventually lead to its phase-out. (4) 
Adequacy of local resources is another critical constraint as Lebanon must have 
developed supportive institutions including appropriate industrial bases for provision of 
technical support, suitable human expertise, etc. (5) immaturity of technology as a 
successful technology transfer must promote proven and well established technologies. 
The promotion of technologies with failing characteristics and/or non attracting economic 
return will negatively affect the transfer of other technologies. Finally, (6) public 
awareness is a very important constraint and needs to be increased on the level of all 
stakeholders including ordinary citizens, government officials, manufacturers, etc…. 
 
The last step in the national policy for accelerating the technology transfer process is the 
adoption of one or more policy instruments that lead to an effective technology transfer. 
The policy instruments recommended are (1) setting of appropriate laws and regulations, 
(2) establishment of market based programs that mainly entail introduction of taxes or 
provision of incentives, (3) effective engagement of the private sector, and (4) effectively 
benefiting from the work programs of NGOs and international donor agencies. 
 
Block 2: Definition of Priority Sectors & Sub-Sectors 
Based on Lebanon’s first national communications under the UNFCCC, the following 
sectors are identified: The transport sector, the electric power sector, the industry sector, 
the buildings sector and the waste sector. As for adaptation on climate change the water 
and forestry sectors were also considered in the priority list.  
 
Block 3: Compile & Supplement Technology & Market Information, and 
Block 4: Select Priority Technologies 
The considerations that fall under these blocks include provision of summary of 
alternative climate change response technologies, development benefits, implementation 
and investment potential, contribution to climate change response goals, information on 
technology performance & costs, identification of implementation barriers, existing and 
planning programs designed, and recommendation on how to facilitate the widespread of 
the recommended technologies. All of this information can be found Lebanon’s first 
national communications under the United Nations Framework Convention on Climate 
Change, some ESCWA and GEF studies. A brief about the status of each of the 
considered sectors together with the issues raised above has been compiled for the 
purpose of this project.  
 
Block 5: Further Technology, Barrier Assessment & Stakeholder Consultations, and 
Block 6: Define Alternative Actions 
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Four points are considered: (1) Identification and analysis of specific barriers to achieve 
the full implementation of technology transfer, (2) Evaluation of effectiveness of 
Lebanon’s and donor programs and their anticipated impact on technology transfer, (3) 
identification of specific opportunities to accelerate implementation such as private and 
public investments, market based programs, etc. and  (4) the identifications of potential 
actions to facilitate implementation. All of these activities have been entertained in the 
AHP analysis mentioned above and are in the agenda of the meetings scheduled with 
stakeholders.  
 
Block 7: Select Actions 
At this level, the selection of the highest priority actions is to be considered. This can 
now be achieved because of the good knowledge of country priorities and needs, variety 
of options and actions that can be used to achieve effective technology transfer and 
sectoral information available from existing documents and interaction with stakeholders. 
A good synthesis is now needed to prioritize options and actions. 
 
Block 8: Technology Needs Assessment Report 
The assessment report must include (1) an overview of TNA and TT in other countries as 
well as summaries of methodologies recommended by the United Nations, (2) a 
description of the status of the various sectors of interest,  (3) Lebanon’s approach to 
TNA and TT, (4) results and recommendations of undertaken studies for technology 
transfer. This should provide the priority technologies and proposed implementation 
actions, key implementation Barriers, integration with the existing development 
programs, and key recommendations for implementation on national level.  
 
 
III.3 Preparing and Implementing Technology Transfer Actions and Plans 
 
The plan proposed for preparing and implementing TT actions and plans is shown in 
Figure 3, and constitutes six major steps (blocks). 
 
Block 1: Secure Resources 
Securing resources requires working with donor organizations and domestic agencies, 
and leveraging new resources with existing country, donor and stakeholder programs. For 
this specific purpose, short meeting sessions have been planned with local financing 
agencies, mainly banks, and relevant international donor/lending agencies including the 
World Bank, UNDP, EU, USAID, etc. Such meeting sessions are expected in the final 
workshop scheduled end of October 2002. 
 
Block 2: Develop Implementation Strategies 
The implementation strategy recognizes three levels of intervention. The first level entails 
identification and prioritization of decision criteria that justify and support actions to 
facilitate technology transfer. The second level sets the constraints and barriers that must 
be analyzed and overcome to enable technology transfer to the various sectors. Finally, 
the third level recommends a set of policy options, which must be adopted individually, 
or collectively to ensure short and long term transfer of technologies. 
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The finalization of such a strategy requires interaction with stakeholders first individually 
in the form of interviews and second in the form of a brain storming sessions to be 
organized at a later stage.  
 
Block 3: Integrate With existing Development programs and  
Block 4: Prepare Technology Transfer Plans. 
 
Effectively integrate implementation regarding technology transfer with other national, 
and/or international development programs. It is anticipated that integration will be 
mainly with UNDP, IPP projects, technology related projects controlled by the CDR and 
anticipated plans on privatization. 
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Figure 3. Preparing and Implementing Technology Transfer Actions and Plans 
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Block 5: Implement Technology Transfer Actions, and  
Block 6: Ongoing Review and Refinement of Actions 
Blocks 5 and 6 consist of implementation of the technology transfer plan, ongoing 
assessment and refinement of climate change technology transfer, implementing 
refinements, and developing new actions. A follow-up committee from all stakeholders 
will be formed to ensure implementation and project sustainability.  
 
IV. The AHP Approach  
 
The AHP was first developed by Professor Thomas L Saaty in the 1970s and since that 
time it has been widely applied in a variety of areas. Among these areas are the complex 
decisions power systems, transport systems, and conflict analysis. The AHP has been 
accepted by the international scientific community as a very useful tool for dealing with 
Complex decision problems. In addition many corporations and governments routinely 
use the AHP for major policy decisions. 
 
The AHP is an intuitive and relatively easy method for formulating and analyzing 
decisions. The use of AHP in decision analysis requires the following steps: 
 
 Define the problem and determine what you want to know. 
 Structure the hierarchy from the top (the objectives) through the intermediate levels 

(criteria on which subsequent levels depend) to the lowest level (usually a list of the 
alternatives). 

 Construct a set of pairwise comparison matrices for each of the lower levels- one 
matrix for each element in the level immediately above.  

 Having made all the pairwise comparisons and entered the data, the consistency is 
determined using the eigenvalue.  

 Steps 3, 4, and 5 are performed for all levels in the hierarchy. 
 Hierarchical synthesis is now used to weight the eigenvectors by the weights of the 

criteria and the sum is taken over all weighted eigenvector entries corresponding to 
those in the next lower level of the hierarchy. 

 The consistency of the entire hierarchy is checked before any conclusion is made.  
 
IV.1 Building our AHP model: The Hierarchy 
 
Having explored all the variables that affect the technology transfer process and 
introduced the AHP method, the problem is formulated in terms of the hierarchy shown 
in Figure 4, in the way explained earlier. Such a hierarchy is composed of 4 levels, each 
consisting of several elements. Below is a description of all elements in the hierarchy. 
 
Level 1: Main Objective 
Our main objective is to accelerate the technology transfer process on a national scale. 
This will be the top level of our hierarchy: “Acceleration of Technology Transfer”. 
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Next, the criteria that affect this main objective is addressed by trying to solve the 
problems rendering it poor, and to capitalize on the issues that improve it. 
 
Level 2: Decision Criteria 
Three main elements that directly affect the transfer of technology have been identified 
and are placed in the next level after breaking each element into its various components. 
These are development benefits (DB), market potential (MP) and environmental quality 
(EQ). 
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Figure 4: AHP Hierarchy 
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Development Benefits: As exposed earlier, the identification of priority technologies in 
priority sectors requires a view of the contribution that new technologies in different 
sectors might bring to social, environmental and development goals. It also requires that 
the cost effectiveness of so doing, in terms of the possible high investments on new and 
alternative technologies be considered.  
 
Looking closely into this issue, we find that national development is realized through (1) 
national economy efficiency (NEE), (2) use of local resources (ULR) and (3) social 
equity (SE). 
 
NEE are benefits that can be realized by utilizing high efficiency technologies in the 
various sectors of economy including residential, industrial, electricity generation and 
transport sectors.  
 
ULR. An important aspect for national development is the transfer of appropriate 
technologies that harness local national resources such as wind and solar , and provide 
job opportunities for the qualified human resources as to enhance capacity buildings in 
technological upgrades. 
 
SE is at the heart of government policies. Equity can be a decisive element in technology 
transfer such as in transport where a cheap and reliable transport should be available to all 
citizens even in the most remote and rural areas. Also, the provision of electricity, health 
services, improvement of women work conditions are all important aspects of equity that 
technology transfer should address. 
 
Market potential Any new technology should offer the potential to answer several market 
concerns including justifications for any additional capital and operating costs relative to 
alternatives, commercial availability, social acceptability and sustainability for country 
conditions and replicability and potential scale of utilization. 
 
Environmental quality is a major decision criterion; the following issues influence largely 
the decision concerning EQ: 
 
GHG emissions reduction potential 
Adaptation potential 
Enhancement of CO2 sinks 
 
Level 3: Factors/Constraints 
 
While trying to improve the performance by acting on the various criteria, some other 
factors (or attributes) are to be taken into consideration, as they affect our ability to act on 
some or all of the problems: these are the possibilities available for us to use, or the 
constraints that limit our actions. They are divided into Legislative, economic, social, 
technological, marketing and infrastructure.  
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Policies and Legislatives: These are the conditions that greatly affect our actions for they 
can be the real barriers, some are the following: Regulations and standards that preclude 
new technologies, distorting market interventions such as subsidies for polluting 
industries, regulated markets that create disincentives for new technologies, planning 
system issues, etc. On the other hand, the practical application of existing laws is an 
important factor that must be enforced and respected. 
Availability of Funding: New technologies are cost intensive, even if operating and 
lifetime costs are low, potential investors may lack the financial resources required to 
bear the upfront cost. 
 
Commerciality and Competitiveness (CC): This constitutes one of the main barriers of 
accelerating the technology transfer process. CC is influenced by the monopoly powers 
that reduce incentives to innovate and erect barriers to new entrants and dominant 
interests that erect barriers to new entrants and may discourage innovation. 
 
Immaturity of Technology also known as information barrier, this may take several 
forms; the simplest is where potential purchasers are ignorant of new technology 
possibilities. They may also be faced with multiple and conflicting information and have 
limited ability/time to absorb it, and choose a known option in preference to new 
alternative.  
 
Adequacy of Resources The transfer of new technologies requires the existence of 
supporting infrastructure. For example, testing laboratories, skilled labor for regular 
maintenance, and availability of local manufacturing facilities to support minor 
modifications and spare parts are all important elements for a successful technology 
transfer process. 
 
Public Awareness and appropriate educational system have made a major barrier 
hindering the widespread of cost-effective new technologies. Awareness about the 
benefits that new technologies offer as well as the provision of alternatives are very 
important for facilitating acceptance of new technological options. Cultural and societal 
barriers are also important and need to be addressed. 
 
The above factors constitute the 3rd level of our hierarchy, while the 4th and lowest level 
lists the policy options or alternatives that could be adopted on a national scale to 
facilitate technology transfer. These options need to be studied and compared in order to 
set the best possible scenario for an effective transfer of technologies.  
 
Level 4: Policy Alternatives 
 
Laws and Regulations: The introduction of new laws and regulations might constitute a 
solution to technology transfer. Examples include alleviation of tax import on certain 
products, enforcing a ban on certain fuel (e.g. leaded fuel in 2002), restructuring of 
certain sectors and ministries (e.g. the merging of Ministry of hydro-electric resources 
and Ministry of petroleum into one ministry which is the Ministry of Energy and Water) 
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Private Sector Participation: The private sector in Lebanon has been the driving force in 
national economy. Finding ways to ensure private sector participation in technology 
related projects would be crucial to ensure effective technology transfer process. 
 
Market based Programs such as incentives to acquire new technologies and taxing 
polluters. (e.g. the tax of about 1000 Lebanese pounds on leaded fuel has led to phasing 
out this product completely from the market in less than one year !) 
 
NGOs and International Donor Agencies The work of NGOs and international donor 
agencies have been very useful and important to the country. Several projects  were 
executed by UNDP, EU, USAID, local NGOs and other regional and international 
organizations. A systematic approach to progress achieved by these organizations is 
needed in order to get the utmost benefits of their work. 
 
The hierarchy to be used for examining technology transfer for Lebanon is now complete 
and is shown below. Abbreviation used in this hierarchy is found in Chapter three. 
      
 
V. The Decision Matrices for Technology Needs Assessment and Technology 
Options Ranking 
 
To conduct an evaluation/ranking process for various mitigation options in Lebanon a 
number of criteria has been adopted in a manner similar to that applied by recent ESCWA 
studies.  Based on the analysis conducted for the economic sectors, as described in 
Chapter 3, decision matrices have been designed based on seven selected criteria for 
evaluating and ranking mitigation options applicable for each of the sectors. 
 
V.1 Criteria Elements 
 
The selected criteria include the GHG reduction potential, impacts related to efficiency 
improvement and energy savings, capital and operation costs and the payback period, 
option sustainability, and other non- environmental impacts. In what follows is a listing 
of the criteria elements and the percentage weight assigned for each element with brief 
justification. 
 
GHG reduction potential: Being the main objective of the TNA and TT tasks, this 
criterion is given the highest weight of 35%. 
 
Efficiency improvement and energy saving. Energy saving and system efficiency 
improvement is also an important criterion since it leads to further benefits such as 
energy conservation and lower operation and maintenance costs. A weight of 25% is 
given for this criterion.  
 
Capital investment. The cost of various technologies plays a significant role in its 
acceptance and wide spread especially in developing economies. Many of the options will 
require substantial investment for the purchase of equipment and equipments, 
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establishment of infrastructure, introduction of new technologies, and training. This 
criterion has been assigned a weighting of 10%.  
 
Operation and maintenance costs. These periodic costs are associated with running and 
sustaining emission-reduction measures after initial implementation. This criterion has 
been assigned a weighting of 10%. 
 
Option sustainability. Options that can financially generate their own momentum tend to 
be self-sustaining. This criterion has been also assigned a 10% weighting. 
 
Payback period. Profitable GHG mitigating options offer an attractive alternative for 
investments. Since it has been partially accounted for in the energy savings option, the 
weight assigned for this criterion is 5%. 
 
Societal and economic benefits: Several options under consideration have the potential to 
deliver other non- environmental economic and social benefits in addition to reducing 
GHG emissions. Here also these benefits are partially accounted in the energy saving 
criterion, hence, a 5% weight has been assigned. Table 1 shows a sample (from transport) 
of the criteria elements, their weight, score, and the total score obtained with brief 
rational for scoring.  
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Table 1: A sample of the mitigation options ranking matrix. 

Criteria 
element 

Criteria 
weight 
(%) 

Option score 
(%) Rational for scoring Final score 

GHG 
reduction 35 86 

Transport sector contributes to 20-
25% of the CO2 emissions from 
burnt fossil fuels. Other transport- 
related GHG include N2O and CFC 
and HCFC from AC systems. 

30 

Efficiency 
improvement 
and energy 
saving 

25 90 

Improving vehicle maintenance and 
engine tuning greatly reduces 
emissions of GHGs and other 
pollutants by up to 30%. This leads 
to substantial energy and cost 
savings. 

22.5 

Capital 
Investment 10 65 

Establish a vehicle I&M programme 
requires capital investment for the 
purchase and installation of testing 
units.  

6.5 

Operation and 
maintenance 
cost 

10 50 

To keep motor vehicles in proper 
operating conditions, and thereby 
maintaining returns in terms of 
lower GHG emissions, regular 
spending on labour, materials and 
spare parts will be required.  

5 

Option 
sustainability 10 60 

Sustainability will depend on 
financial, technical and regulatory 
support. Vehicle maintenance 
requires annual investment by all 
stake holders  

6 

Payback 
period 5 50 

Payback period is not easy to specify 
since I&M should be a continuous 
process 

2.5 

Societal and 
economic 
benefits 

5 80 

Proper maintenance and periodic 
inspection can reduce costs for items 
such as fuel and spare parts, and also 
increase the vehicle’s resale value 
and extend its lifespan. Additionally, 
demand for vehicle servicing and for 
I&M centers will generate jobs. 

4 

Total 76.5 
 
 
V.2 Mitigation Options for Various Sectors 
The evaluation process is performed by specifying a number of mitigation options for 
each sector such that: 
 
In the Power sector: switching to natural gas, deployment of combined cycle, 
technology upgrading, electric interconnection, reduction of network losses, 
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reducing/phasing out subsidies, demand side management, and partial switching to 
renewable energy. 
 
In the Transport sector: improving the technical status of the fleet, improving traffic 
management, promoting mass transport, enforcing environmental standards and 
regulation, urban planning and land use, and switching to alternative fuels (natural gas). 
 
In the Industry sector: switching to natural gas, energy- efficient systems, cogeneration, 
boiler improvement, and efficient motors. 
 
In the Waste sector: wide- spread of composting, landfills, adopting anaerobic and 
aerobic digestion, and promoting the concept of reduce/reuse/recycle. 
 
In the Building sector: building envelope, technology upgrading, solar heating water 
systems, and efficient lighting. 
 
The criteria elements and the corresponding weights are unified for all sectors. Each 
criteria element is given a score which when multiplied by the criteria weight will give a 
final score for the element. A brief rationale for each score is also noted. The total score 
for each mitigation option is then obtained as the sum of the scores of all criteria 
elements.  
 
 
VI. Concluding Remarks and Recommendations 
 
In this project, an effort has been made to assess technology needs in the various sectors 
of economy for Lebanon. Also, a decision analysis tool has been developed to help 
decision makers and experts understand the influence of the various parameters that 
affect the technology transfer process.  
 
The first contribution this project has made is in the development of an effective and 
innovative approach for technology transfer in Lebanon. This approach is based on 
conducting the TNA and TT as two separate activities and whose outcomes should be 
combined as to create a national plan on the matter. TNA is assessed through ranking 
matrices that examine the various technological alternatives and provide scores to 
facilitate ranking of the options, and the TT is accomplished through the development of 
a decision analysis tool that examines with the help of stakeholders the decision criteria, 
constraints and the appropriate policy options that facilitate the technology transfer 
process. 
 
A. On the Level of Technology Needs Assessment: 
 
Five sectors have been identified as major sectors contributing to GHG emissions in 
Lebanon. These are the power sector, transport, industry, buildings and waste sectors. 
The options for each sector were identified from the interviews that were made with a 
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variety of stakeholders, and from the First National Communication of Lebanon, and 
other studies published by UN-ESCWA and MOE.  
 
In the power sector, eight options have been found suitable to mitigate GHG emissions. 
The identified options are electricity interconnection, deployment of combined cycle 
technology, switching to natural gas, partial switching to renewable energy, phasing-out 
subsidies, demand side management programs, technology upgrading and technical loss 
reduction. Based on the comparative analysis made possible by the ranking tables 
designed for that purpose, it was found that electricity interconnection is the most 
important option, followed by combined cycle technology, switching to natural gas and 
then partial switching to renewable energy, see Table 2. 
 
Table 2: Summary of technology options ranking in the power sector. 
Option Overall Score 

Electric Interconnection 82.1 

Deployment of Combined Cycles 80.3 

Switching to Natural Gas 77.4 

Partially Switching to Renewable Energy 77 

Recycling/phasing out Subsidies 75.3 

Reduction of Transmission losses 71.1 

Demand-Side Management 70.95 

Technology upgrading 70.55 

 
The transport sector was analyzed under six options. These are the promotion of mass 
transport, improving the technical status of the fleet, switching to alternative fuels, 
improving traffic management, updating and enforcing environmental standards and 
regulations and finally improving urban planning and land use. The study concluded that 
the promotion of mass transport is the most significant option followed by improvement 
of technical status of the fleet and switch to alternative fuels, see Table 3. 
 
Table 3: Summary of technology options ranking in the transport sector. 
 Option Overall Score 

Promoting mass transport 78.2 

Improving technical status of the fleet 76.5 

Switching to alternative fuels (NG) 73.75 

Improving traffic management 69.3 

Environmental standards and regulations 68.5 

Urban planning and land use 62.5 
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In the industrial sector, five options were identified. These are switching to natural gas, 
boiler improvement, energy efficient systems, co-generation, and efficient motors. 
Natural gas option has occupied the first place in terms of importance, see Table 4, 
followed by boiler improvement, energy efficient systems, co-generation and finally 
efficient motors. 
 
Table 4: Summary of technology options ranking in the industry sector. 
Option Overall Score 

Switching to Natural Gas 80.75 

Boiler Improvement 80.3 

Energy Efficient Systems 78.8 

Cogeneration 71.15 

Efficient Motors 70 

 
In the waste sector, five options were identified as the most appropriate. The ranking of 
these options suggests that recycling options is the most significant option, followed by 
anaerobic digestion, then landfill, composting and finally aerobic digestion, see Table 5. 
 
Table 5: Summary of technology options ranking in the waste sector. 
Option Overall Score 

Recycle/Reuse/Reduce 81.85 

Anaerobic Digestion 79 

Landfill 74.65 

Composting 73.35 

Aerobic Digestion 73 

 
Finally, in the building sector, the diffusion of solar water heating systems (SHWS) 
turned out to be by far the most important option far exceeding, by its grade, other 
options, see Table 6. The next option in the order of importance is improvement of 
building envelops, followed by efficient lighting, technology upgrade and efficient air-
conditioning. 
 
Table 6: Summary of technology options ranking in the building sector. 
Option Overall Score 

SHWS 85.58 

Efficient Lighting 77.55 

Building Envelop 77 

Technology Upgrade 75.1 

Efficient A/C 66.5 
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B. On the Level of Technology Transfer 
 
Having identified technology needs and most needed technological options in each of the 
relevant sectors of economy, the study relied on the AHP technique to develop a decision 
analysis tool that helps explore all the influencing variables on technology transfer, and 
understand the relative importance of each with respect to each other and with respect to 
the overall goal. In this respect, a hierarchy describing the problem was developed and 
consisted of three layers describing the decision criteria, constraints and policy options. 
Interviews were made with 20 experts to collect their views regarding the importance of 
each element in the Hierarchy on technology transfer. These views were then entered into 
the AHP software and ranking by merit of priority was made to all decision criteria, all 
constraints and all policy instruments identified for the purpose of accelerating 
technology transfer for Lebanon. 
 
The AHP analysis revealed that the most important policy option is the development of 
suitable market based programs, followed by the engagement of the private sector in 
projects related to climate change and involving technology transfer, followed by the 
need to update and enforce laws and regulations and finally benefit from the work 
programs of international donor agencies. 
On the level of constraints, the AHP analysis revealed that laws, policies and legislation 
concerned must be updated and enforced. The overcoming of this constraint was ranked 
first, followed by availability of funding, then by public awareness. Other constraints of 
less importance are commerciality and competitiveness, adequacy supporting 
infrastructure and immaturity of technology. 
 
On the level of decision criteria, the most important criteria were found to be in the order 
of importance as follows: The satisfaction of national economy efficiency was ranked 
first, followed by the efficient use of local human, natural and technical resources, then 
by insurance of environmental quality. The creation of market potential and insurance of 
social equity were of less concern. 
 
In view of the above, it is recommended that the Lebanese Government does its best 
ensure that projects executed through its own funds or through loans or grants utilize 
technologies recommended by this projects. This would have the effect of not only 
curbing GHG emissions but certainly ensure economic return. Failure to do so, will have 
adverse impact on both the environment and economy and will result in acquiring 
technology that is either outdated, or not suitable, or 
 
Finally, the Lebanese model for TNA and TT can be replicable in other countries of 
similar social and economic structure. It is very simple to use and to implement and its 
outcomes are based on interactions with relevant stakeholders. A matter that is consistent 
with the GEF recommendations that TNA and TT must be a country driven process. 
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Chapter One 

 

Methods for Climate Change Technology Transfer Needs Assessments 

and Implementing Activities 

 

The initiation task in the project has been the establishment of a background regarding 

different existing methodologies for TNA/TT assessment, and building on the 

methodology developed by the Climate Technology Initiative (CTI) and the 

UNDP/GEF report for understanding TNA, in addition to experiences of other 

developing countries. In what follows is a summary of the CTI and GEF guidelines on 

the subject. 

 
 

1.1 Climate Technology Initiative (CTI) 

The aim of the Climate Technology Initiative (CTI) is to provide developing and 

transition countries with a summary of methods for conducting climate change 

technology needs assessments and implementation activities. These methods are based 

on the experiences of countries that have conducted TNA and implemented technology 

transfer programs, as well as the perspectives of technical experts from governments, 

the private sector, international donor organizations, financiers, and research 

institutions working in this area [CTI, 2002].  

 

The CTI is a report provided for the use of countries undertaking technology needs 

assessment activities, including countries currently undertaking such assessments 

sponsored by the Global Environment Facility (GEF) through the United Nations 

Development and Environment Programs (UNDP and UNEP, respectively). This 

document is designed to provide guidance to countries utilizing funds and other 

resources to conduct climate change technology needs assessments and implement the 

resulting plans for technology transfer activities. In order to provide a methodology that 

is more robust than a series of steps, each major implementation step is discussed in 

depth, including fundamental elements, recommended steps, variations that can adapt 
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the methods to country-specific considerations, case examples of approaches in 

different countries, and schematic representations of various processes. 

 

The methods presented are oriented toward a country-driven approach and allow for 

adjustments to fit national circumstances. Experience has shown that TNA and 

implementation activities are most effective when they are undertaken through a 

strategic approach that brings together a broad based group of stakeholders and 

considers multiple objectives. 

 

Successful technology transfer programs have generally included variations of the 

following 5 steps:  

1. Establishment of collaborative partnerships between key stakeholders with the 

common purpose of enhancing technology transfer. 

2. Implementation of technology transfer needs assessments. 

3. Design and implementation of technology transfer plans and specific actions. 

4. Evaluation and refinement of the actions and plans. 

5. Dissemination of technology information. 

 

Forming an effective team with the appropriate authority at the beginning of the process 

is critically important to the success of the technology transfer enterprise. Teams can be 

formed in a number of ways. The two primary options are to have the entire group 

consider all technologies, or to divide the technologies among smaller, more specialized 

sub-groups. The formation of the team as a whole must address some considerations 

among which is identifying, consulting, and engaging the relevant stakeholders; 

Defining the objectives and desired outcomes of the technology transfer effort; Forming 

a team to carry out the work, typically including an overall coordinating agency, a lead 

technical institution, and relevant experts and/or organizations; and Defining a process 

that includes ongoing involvement of all relevant stakeholders. 

 

The objective of this stage of the process is to engage all the relevant stakeholders in a 

collaboration that builds on their mutual interests. While each country’s national 
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circumstances will define its key stakeholders, lists of prospective stakeholders include 

Government agencies, Environment, Energy, Infrastructure, Transportation Agriculture, 

Forest, and Water; Local and International businesses, including project developers, 

technology suppliers, and sales and service groups; Trade organizations; Technical 

institutions; Technology end-users; International financial and donor institutions; Non-

governmental organizations and community groups; and International technical experts. 

 

1.1.1 The Needs Assessment Process 

Technology needs assessments (TNA) allow developing and transition countries to 

identify their climate change technology transfer (TT) priorities and develop effective 

strategies to address these priorities. They can be powerful instruments for focusing the 

attention of government agencies, the international donor community and private sector 

investors on a well-defined set of priority activities.  

 

TNA will be most successful when they focus on technologies and actions that meet 

national development objectives while also responding to climate change concerns, and 

when implementation actions complement existing development programs.  

 

The needs assessment phase of the work constitutes a country’s primary means to define 

its technology transfer priorities and the most effective mechanisms to address them. The 

TNA process should be tailored to fit each country’s particular circumstances. Many 

countries have used three basic criteria to evaluate priority technologies and activities: (1) 

development benefits, (2) implementation potential and (3) contribution to climate 

change response goals. 

 

The needs assessment process can be realized through the following steps: 

 

1. Defining Priority Sectors and Sub Sectors: Once established, the selection criteria can 

then be applied to determine which sectors should be the primary focus of technology 

transfer activities.  
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2. Compiling and Supplementing Technology and Market Information. After identifying 

the sectors of interest, country teams together with international experts can then proceed 

to collect information on alternative climate change response technologies, their potential 

markets and impacts, implementation barriers, and existing and planned programs to 

promote their adoption and diffusion.  

 

3. Select Priority Technologies and Sectors. Using the compiled information on 

alternative technologies for the priority sectors and sub-sectors, country teams can 

proceed with selection of priority technologies and practices.  

 

4. Further Technology and Barrier Assessment, and Stakeholder Consultations. The 

purpose of the technology assessments at this stage is to support decisions on the actions 

that will be pursued to overcome key technology transfer and diffusion barriers. 

 

5. Defining Alternative Actions. While the previous step usually includes identification of 

actions to address key barriers to technology transfer and diffusion, countries have 

generally found it helpful to further define the scope and impact of these actions before 

finalizing their selection of implementation actions. 

 

6. Selecting High Priority Actions for Further Development and Implementation. In 

previous experiences, countries have generally selected 1-3 priority actions for further 

development and implementation for each priority technology.  

 

7. Preparing Needs Assessment Report. A summary report may then be prepared that 

describes the process that countries used to select their priority actions, the results of each 

stage of this process, and a description of each action.  

 

The TNA process produces an initial plan for the implementation of technology transfer. 

The implementation phase can usefully be thought of as an iterative process in which the 

plan is periodically revised in view of what has been learned along the way. The steps 

considered here are: 
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- Securing Resources for Action Design and Implementation 

- Development of Implementation Strategies 

- Integration with Existing Development Programs 

- Preparation of Technology Transfer Plans 

- Implementation of Technology Transfer Actions 

- Ongoing Review and Refinement of Actions;  

 

The availability and distribution of accurate, up-to-date technical information is a critical 

component of the technology transfer process. The technology transfer team must draw 

from multiple types and sources of information to develop its technology priorities and 

implementation plans. Distribution of this information will in turn help to secure 

domestic resources and international technical and financial assistance to implement 

technology transfer activities 

 

1.2 The UNDP/GEF Handbook on Methodologies for Technology 

Needs Assessments. 

The purpose of this handbook is to assist countries in responding to the decisions of the 

UNFCCC on activities to enhance technology transfer, and to help ensure that lessons are 

learned from the ‘first mover’ nations for the benefit of all involved in this process. It 

provides a clear description of what effective TNA is likely to entail, highlighting generic 

issues and drawing on case studies to provide examples [UNDP/GEF, 2002].  

 

The handbook provides an introduction to the concept of a ‘methodology’ for TNA and 

considers the parallel processes involved in preparation of TNA; considers in detail the 

activities required in the assessment process, discusses the particular issues in considering 

adaptation options and provides a brief review of technologies and a detailed review of 

technology information sources.  

 

The handbook is made for professionals working within non-annex-I countries to prepare 

TNAs, most commonly under the auspices of the relevant government departments. It has 

NGOs and relevant industries (both private and public sector) with a guide to a process 
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with which it is likely to be fruitful for them to engage. 

 

TNA consists of an evaluation of the opportunities available to countries to reduce GHG 

emissions and climate vulnerability and to contribute to other policy goals — on the basis 

of the technologies, practices and reforms that might be implemented in different sectors. 

It can inform and assist in a range of activities to improve and accelerate the uptake and 

development of new technologies in all countries. Thus TNA is not a stand-alone activity; 

rather it is a development of the work most countries have already carried out for their 

National Communications and through other activities to enhance technology transfer. 

 

A survey undertaken by the UNDP of countries undertaking top ups found that countries 

are at different stages of implementation and that whilst some are well advanced others 

are experiencing difficulties. The survey found that technology transfer is an increasing 

priority, there is a need for a practical and integrated approach for assessing technology 

transfer, and objectives, approaches and activities vary widely, perhaps reflecting the 

limited amount of guidance available in the early stages. 

 

The handbook provides a straightforward approach to TNA that countries can apply as 

part of integrated technology transfer processes, examples of ‘real-world’ success, in the 

form of case studies from countries that are well advanced with TNA, an introduction to 

key technology options, and to the means by which needs, technologies and resources 

may be evaluated, and a reference list of technology information sources. 
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Chapter Two 
 

Experience of Other Countries 

 

Technology transfer has been the focus of efforts for mitigating and adapting to global 

climate change. Country experiences with technology transfer activities along with a 

growing body of literature examining these experiences provides valuable lessons to 

countries and organizations intending to pursue technology transfer programs.  

 

2.1   Opportunities for Technology Transfer Promotion 

Activities that can create opportunities to promote the transfer of technology include but 

not restricted to: a) government policies creating favorable conditions for both public-

sector and private-sector transfers; b) institutional support and training for assessing, 

developing, and managing new technologies; c) information networks and clearinghouses 

that disseminate information and provide advice and training; d) collaborative networks 

of technology research and demonstration centers; e) international programs for 

cooperation and assistance in research and development and capacity building; f) 

technology-assessment capabilities among international organizations; and g) long-term 

collaborative arrangements between private businesses for foreign direct investment and 

joint ventures. 

 

Governments in many countries are undertaking such actions by developing legal 

instruments, tax regimes that reward technology upgrading, targeted lending programs 

from public and private banks, public/private partnerships to support the import/export of 

Environmentally sound Technologies (EST), tax refunds or subsidies for the import and 

implementation of ESTs, subsidized infrastructure, tariff protection, and providing clear 

information about government programs and actions. Some governments are also using 

economic instruments together with traditional command and control regulations (for 

example, emission standards) to achieve environmental goals and to encourage the 

transfer of technologies. Case studies suggest that no single policy instrument is likely to 

be sufficient to address environmental problems, and that therefore, a combination of 
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instruments is likely to be needed.  

 

2.2   Barriers Facing Technology Transfer 

The barriers that generally inhabit the technology transfer process could be institutional, 

political, technological, economic, informational, financial, cultural, social etc.  A first 

step in overcoming these barriers is to identify and assess them according to the 

technologies chosen and the targeted categories of users.  

 

It is not possible to give a general assessment of the comparative importance of various 

types of barriers. However, the key barriers, in order of decreasing importance, appear to 

be financial, economic, technological, institutional and cultural.  

 

Countries like Belize, Guinea, Latvia, Mali, Poland and Republic of Korea had financial 

barriers due to the lack of funding; moreover, Mali had the inability to obtain 

international finances for dissemination of indigenous technologies. 

 

From Economic point of view, Mali, Kiribati, Poland and Zimbabwe had barriers like 

high investment cost, high cost of service and maintenance and affordability for 

technology end users in case of Zimbabwe. 

 

From technological point of view, the key barriers are lack of access to technical 

information and spare parts and lack of technical capacity. The countries concerned are 

Albania, Panama, Mali, and Egypt. 

 

Egypt, Guinea and Indonesia had institutional barriers of lack of local management skills 

and training of personnel, while Barbados and Costa Rica suffered from lack of public 

acceptance arising from low level of public awareness.  

 

2.3   Case Studies 

The following case studies are presented to highlight typical barriers and opportunities 

for TNA and TT dissemination.  Full reports to these and other nations are available on 
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the UNFCCC website [www.unfccc.int] 

 

2.3.1 The Case of African Nations 

 

African countries, like other developing countries, are utilizing ESTs in various economic 

sectors, such as energy, industry, forestry, transportation, and waste management, though 

climate change concerns have not been the main driving force behind this. In the energy 

supply area, these technologies are used mostly by the power sector, while for energy 

demand they are used in the household, industrial and transport sectors. Improved 

agricultural practices are being examined in few countries as a means of improving 

production and minimizing the use of organic fertilizers. Improved forestry practices are 

being used in several countries with the aim of increasing the forest cover. 

 

In many countries, the various economic sectors are adopting energy efficient 

technologies, using both software and hardware options. The technologies used in the 

energy sector by respective countries can be summarized as follows: 

 

Nigeria and Algeria have adopted improved technologies for production and waste 

management in the exploitation of natural gas. New gas pipelines are being constructed 

for supply within and outside the continent. South Africa and Zimbabwe are deploying 

improved methods for extracting coal together with cleaner coal processing methods. 

Tunisia and Ghana are among countries that use modern and efficient power production 

technologies, such as combined cycles, and co-generating plants are under construction; 

The industrial sectors of Senegal and Kenya are good examples of such practices, while 

Côte d’Ivoire offers its household and transport sectors as examples on energy efficient 

practices. 

 

The utilization of biomass as a high-energy source in the power sector through the use of 

agricultural waste has widespread in countries with wood, palm crops and sugar 

industries such as Mauritius. Zimbabwe and Kenya use ethanol made from sugar waste to 

blend gasoline in the transport sector. 
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The use of renewable energy technologies in the form of solar electrical and thermal 

systems has witnessed widespread throughout several countries such as Egypt, Morocco 

and many others. 

 

Despite these “success stories” there are still serious barriers that will affect the rate of 

technology acquisition in African countries, especially, for the least developed nations. 

They can be classified as technological, institutional, information, financial and market 

barriers. A significant number of African countries do not have an explicit national policy 

that supports technology development, a matter creating obstacles for all the stakeholders, 

including government institutions. 

 

The inadequate enabling environment for non-government stakeholders is another barrier. 

Many believe that this obstacle contributes greatly to the low flow of foreign investments 

to the continent. Factors contributing to the lack of an enabling environment include 

inadequate macro-economic policies, and lack of communications, suitable small and 

medium scale firms for sub-contracting, appropriate financial systems and insufficient 

highly skilled workers. 

 

Another general obstacle is the absence of feasible and appropriate standards based on 

local conditions in many countries, though most countries have institutions that are 

expected to perform this function. Lack of adequate support facilities and management 

has eroded their performance significantly, resulting in poor technology sourcing, 

selection and assessment. Investments by governments in this area and establishing 

effective linkages with the national education system could reduce this obstacle by 

ensuring that standards are regularly updated. 

 

The relatively low level of technological capability in African countries compared with 

other developing countries is the greatest technical barrier to technology transfer and 

development in the continent. The major reason for the low capability is inadequate 

highly skilled technical manpower. A critical mass of human capital with the needed 

technical knowledge and skills is crucial for technology development and transfer.  
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Institutional inertia, or the reluctance to change, is another obstacle and is worse in a 

relatively uncompetitive environment as is the case in many African countries. This 

deters the introduction of new methods and techniques into the productive sector and 

generates inefficiencies. 

 

Finally, the structure of markets, often monopolistic, is a barrier to establishing a fair 

pricing system. In many cases, the financial systems fail to give price signals; therefore 

energy efficiency measures may not be introduced. As a result, further development of 

the technological base of related industries becomes unnecessary. 

 

Financial institutions should be encouraged to create an enabling environment to attract 

credit facilities. A national policy with built-in tax incentives has to be formulated to 

ensure easy transfer and widespread utilization of energy efficient technologies and 

products.  

 

2.3.2 The Case of China 

In China a wide variety of technology measures can be adopted for mitigating GHG 

emissions, e.g. technologies for improving energy efficiency, using renewable energy and 

alternative energy. It is shown from research on technology priorities that many barriers 

will hinder the development of these GHG mitigation technologies. The Technology 

Cooperation Framework (TCF) activities established by the Authorities may be helpful to 

overcome those barriers, and implement UNFCCC provisions on technology transfer. 

 

The technologies considered in TCF are the development priorities and included in the 

corresponding government departments’ plans. Some specific projects are already placed 

in national or department development plans. The next steps’ work will focus on specific 

projects and serving donors and domestic funding. The TCF will also be integrated with 

China’s “National Communication” and “National Action Plans,” that have not been 

available. 

 

Relevant departments will fund the projects involved in national or department 
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development plans. If these projects are selected in TCF activities, then support from 

relevant departments will be guaranteed.  

 

Next steps include further completion of the organization of in-country team to guarantee 

the fulfillment of all TCF tasks. This may include establishment of implementation teams 

for each priority technology. Also includes a review of existing market information for 

the priority technologies and conducting further market assessments to better define the 

specific, near-term opportunities for accelerating technology investment. An important 

task in this aspect is the selection of several technology priority projects for implementing 

the private investment programs and removing market barriers, and preparing financing 

proposals to international investment organizations for these actions. 

 


