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NA Montenegro process and results presented in this document have emerged

from a series of activities organised in the period May 2011 - October 2012 with

the aim to inform about and involve all the stakeholders in the assessment of
priority needs for technological innovation, solutions, knowledge and approaches
for reducing the emissions of greenhouse gases on one, and reducing vulnerability
of natural and socio-economic systems to expected changes of the climate on the
other side.

Various stakeholders took part in the TNA process, including representatives of ministries
competent for climate change and related issues, relevant agencies and institutions (such as
Environmental Protection Agency, Forest Administration, Hydro-meteorological and Public
Health Institutes, etc.), local self-governments and business sector (energy, industry, forestry,
tourist organisations), as well as experts from University, non-governmental sector and
international organisations.

Priority development sectors are agriculture, forestry, energy and tourism; development
of transport and infrastructure are also very important. Poverty reduction and alleviation of
regional development disparities stand out as the key socio-economic priorities, whereas
environmental priorities include protection of biodiversity, water resources and coastal
area, waste management improvements etc.

According to the existing models and climate change projections for Montenegro,
an increase in average temperature of up to 1.3°C can be expected in certain areas
by 2030 if global emissions grow at moderate rate, while changes in precipitation
regime will range from + 5% to - 20% depending on the season and area. However,
if global emissions grow more intensely, much more dramatic changes in the basic
climate parameters can be expected in longer term. In the worst case scenario,
average temperatures in the north of the country could increase by as much as 4.8°C
until the end of the century, while precipitation in the south could be halved.
The level of Adriatic Sea could rise for a maximum of 35 cm.

Implications of climate change for development are significant. Changes in quantities
and patterns of precipitation will in along run lead to reduced flows and water resources
abundance, which can, according to some estimation, reduce energy generation
potential for hydropower sources by 25%. Available estimations of climate change
damages for Montenegrin economy show that substantial decrease of revenues (in
the range of € 33 to 68 million per year) from tourism could be expected in the far
future, while damages from climate change that will be incurred to HPP Piva were
estimated at close to € 7 million per year already as of 2030.
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Negative impacts of climate change on agricultural production are linked to limited
plant growth and development i.e. to substantial reduction of yields due to crop
production vulnerability to temperature and precipitation changes, reduced
availability of agricultural land and decrease in the content of organic matter in
soils. Decreases in livestock production are also possible as a result of occurrence of
new animal diseases due to heat stress.

Negative impacts of climate change on forests include movement of vegetation
zones, reduced growth, reduced number of species, drying out of forests and more
frequent forest fires. Loss of species (especially in water environments) and reduced
productivity of ecosystems are some of the main expected impacts of climate
change on biodiversity. As for the coastal area, expected negative impacts
include loss of space and biodiversity and beach erosion due to higher level and
temperature of the sea. Changed climate has direct and indirect, mainly negative
effects on health as it causes changes and processes in human bodies that can lead to
injuries and occurrences of infectious and non-infectious diseases, with possible
lethal outcome. Climate change leads to growth, fast development,
reproduction and geographical expansion of vectors (mosquitoes, ticks, etc.).

Protection and conservation of water, soil, forests and coastal ecosystems,
development of sustainable systems in agriculture, development of capacities for
adequate responses to climate change in health sector, planning and development of
tourism and energy facilities in accordance with changed climate conditions are all
necessary in order to ensure that development goals are not put at risk.

Relevant sub-sectors for climate change mitigation and adaptation have been
identified based on the data from the Greenhouse Gases Inventory for 2009 and
information from the First National Communication. Priority sub-sectors were selected
based on the assessments of TNA participants. Sub-sectors where technological
interventions were expected to generate the highest benefits for the achievement of
development priorities (environmental, economic and social), reduction of
greenhouse gases emissions and reduction of vulnerability were prioritised.

An overview of the priority sub-sectors is shown in the Table A below.

Table A: Overview of priority TNA sub-sectors

Priority mitigation sub-sectors Priority adaptation sub-sectors

Water resources
Public health
Agricultural land
Agricultural production
Coastal area

Forests

e Energy supply (41% of total GHG emissions)

e  Energy consumption in residential and
service sectors (9% of the emissions)

e  Aluminium production (30% of the
emissions)

e Road transport (12% of the emissions)

Energy supply and industry (aluminium production) sectors are characterised by
out-dated and inefficient technologies. The most significant single emitters of
greenhouse gases are thermal power plant Pljevlja and Aluminium Plant Podgorica
(synthetic gases from electrolyses). Both facilities operate with old and insufficiently
upgraded technologies which as a result have high emissions. In energy consumption
sub-sectors (households and services sector/construction, transport) emission
intensive and inefficient technologies are also prevailing. Montenegrin economy is
almost three times more energy intensive than the EU economy (measured by energy
consumption per unit of GDP).

As for possibilities to reduce emissions, use of technologies for increased efficiency in
energy supply and consumption and orientation towards renewable energy sources
were suggested in the so far analyses. Fuel switch in transport and heat generation
facilities was also suggested. For industrial processes (aluminium production) it was
recommended to reconstruct electrolysers and equip them with automatic controls
inin order to reduce duration and frequency of anode effects. Application of
recommended measures and technologies is however quite slow, and the most
significant progress has been made with preparation of projects for utilisation of RES
and with implementation of energy efficiency measures in households and services/
construction sectors (insulation, efficient lighting, energy audits, initial steps with
application of solar technologies etc.).

Development plans in energy sector mainly focus on further use of hydropower,
primarily through large hydropower plants. Development of small hydropower plants
is also planned, as well as development of wind turbines and better utilisation of solar
energy (which is for the time being one of the least used energy sources).
Despite the focus on renewable sources, there is a plan to build the second block of
the TPP Pljevlja, which is currently receiving renewed attention. Potential impacts of
climate change and adaptation needs are not sufficiently integrated in energy sector
development plans.
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The main characteristics of priority sub-sectors for adaptation (where lack of detailed,
specific and quantified data on vulnerability and adaptation potential is highly
pronounced) are:

-The ways in which water resources are used are not fully in line with
sustainability requirements and are not based on estimated climate change
risks;

«There is no adaptation strategy for public health; information basis and
capacities are not sufficient so that diseases caused by climate change
could be prevented and risks from extreme weather events reduced;

« Potential for vulnerability reduction is not sufficiently used for agricultural
land since necessary information and capacities are lacking; in agricultural
production sub-sector there is no specific scientific research and
institutional and other capacities needed to ensure systematic response to
adaptation challenges are lacking;

« Planning and management of resources in coastal area are fragmented
and do not include expected risks due to climate change;

« Capacities for planning and implementation of sustainable forest
management measures (as the most suitable framework for adaptation)
are insufficient.

Suitable technologies were identified for priority sub-sectors and classified into
appropriate categories (from short term small scale technologies to medium to long
term ones with large scale of deployment).

Prioritisation of technologies within different categories was conducted based
on assessments of benefits they would generate. Programme TNAssess was used as
a technical support for prioritisation of a certain number of technologies. TNAssess
enables assessments for at least four criteria - development benefits for
environment, economy and society, as well as benefits for emission reductions or
adaptation. In some cases additional criteria such as market potential were included
in the assessments.

TNA participants scored and weighted each of the selected criteria. Based on these
assessments, the programme generated overall benefits from deployment of a given
technology and enabled graphic and table overviews. Sensitivity analysis was
performed for the results in order to get robust assessments. Final decision on priority
technologies was made on the basis of total benefits and earlier estimations of costs
and emission reductions.

For categories where less than three technologies were identified, TNAssess was not
used; instead, priorities were decided based on participants’ evaluations of the
potential of specific technology to contribute to the fulfilment of climate and
development goals. An overview of priority technologies is given in the Tables B and
C below.

In the final stage of TNA Montenegro objectives were set (also shown in the Tables B
and C) and barriers that slow down or hinder deployment of technologies at desired
scale were identified. In response to identified barriers, solutions were proposed and
measures were defined to create enabling environment and accelerate deployment of
technologies.

National TNA strategy was thus compiled, with the following constituent parts:
1. Portfolios of priority technologies for mitigation and adaptation with
costs and benefits;

2. Objectives i.e. desired levels of deployment of individual technologies;
and

3. Set of measures for acceleration of transfer, deployment and diffusion
of technologies (which comprise action plan for strategy implementation).
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TNA strategy for energy sector is strongly relying on the use of solar technologies.
If adequate support measures are implemented, solar sources could, together with
small hydropower plants, reach an installed capacity of 200 MW over the course of
the next 25 years. In combination with technologies for efficient energy consumption
which have been prioritised in the TNA process, this would contribute significantly to

emission reduction and decrease of dependence on energy imports as well as to
achievement of other important goals such as harmonisation with the EU climate
policy, increase of EE and competitiveness, market development, employment,
improvement in the quality of housing conditions, and others. As for the TNA strategy
for road transport sub-sector, it is based on improvements of public and non-motorised
transport modes and gradual introduction of low-emission technological solutions for
vehicles and traffic regulation. In case long term solution is found for the only plant in
the sub-sector of aluminium production and the plant continues to operate,
introduction of thee TNA priority technological measures would be an efficient and
cost effective way to substantially decrease duration of anode effects and thus reduce
emissions of synthetic gases.

TNA strategy for priority adaptation sub-sectors is complementary with relevant
sectoral policies and goals and is mainly based on technologies and measures that
will: a) contribute to rational use of water, land and forest resources and to
preservation of their quality; b) strengthen public health sector to provide adequate
responses in climate change context; ¢) provide adequate support with adaptation to
agricultural producers; and d) strengthen structures for integrated managementin the
coastal area.

TNA priority technologies can be deployed at desired scale only with systematic
support measures (elaborated in detail in the action plan). Cross-sectoral measures
that should be paid special attention are:

« Fiscal (lowering of VAT and customs rates) and financial (subsidies, favourable
loans) incentives;

« Awareness raising and educational campaigns;

« Trainings to transfer and disseminate necessary specialists knowledge
and skills;

- Discouraging unsustainable behaviours (by adopting and implementing
appropriate instruments, regulations and standards);

« Improved cooperation and coordination among competent institutions
as well as with other stakeholders (private sector, scientific and research
community, civil society);




18

« Enhancing databases and information systems;

« Conducting studies, analyses and research for better understanding of
implications of climate change for economy, society and the environment.

The EU integration process will give a strong impetus for the implementation of TNA
strategy and action plan since TNA results are based on the same premises as the
European climate change mitigation and adaptation policies. Implementation of TNA
results and recommendations will also have synergetic effects for a range of national
policies and programmes, such as, for example, recently adopted objective of
33% share of renewable sources in total energy consumption and energy efficiency
programmes. Some of the key recommendations for strategy and action plan
implementation are:

« Climate change concerns and results of TNA process should be integrated
into sectoral policies and strategies; integration of TNA results with other
UNFCCC processes such as national communications, NAMAs and NAP are
of particular importance;

» Climate and sustainable development goals can be achieved through
coordinated efforts and cooperation, despite limited administrative and
other stakeholders’ capacities;

« National Council on Sustainable Development can give an important
contribution to improvements in inter-sectoral coordination and cooperation;

«Itis necessary to promote TNA results and ensure continuous processes of
capacity development at all levels;

« It is necessary to make additional efforts and ensure commitment of key
stakeholders so the TNA would not remain just on paper; providing the
needed funding for implementation requires modification of the so far
state policies, strong support for technological innovations and active
participation of all the stakeholders;

« Transfer of knowledge through networking and cooperation (including
cooperation between local self-government units, scientific and research
institutions and representatives of civil sector within the country and on
international level) also represents an important condition for
implementation of TNA results.

echnology needs assessment (TNA) is a set of activities that determine the

priorities for mitigation and adaptation to climate change in a country.

The purpose of TNA is to identify technology needs (needs for new equipment,
techniques, practical knowledge and skills, approaches, etc.) and prepare programmes
and projects that will support and accelerate the transfer of technology and
knowledge, in accordance with the negotiations held globally under the umbrella of
the UN Framework Convention on Climate Change (UNFCCC) and the recommendations
arising from them. The technology needs assessment process is consultative and it
includes the involvement of a broad range of stakeholders in a society in order to
consider priorities, identify barriers and propose priority measures for the deployment
of low emissions and technologies for adaptation to climate change.

TNA Montenegro has been conducted through the project implemented by the
Ministry of Sustainable Development and Tourism — Department for Support to the
National Council for Sustainable Development from May 2011 to October 2012. The
project was financed from the environment fund of the Dutch Government’s G2G'
Programme that aims to assist candidate countries to fulfil the criteria for membership
in the European Union (EU), through the NL Agency that operates within the Dutch
Ministry for Economic Affairs, Agriculture and Innovation. The Project was
implemented in accordance with the new TNA Handbook? prepared by UNDP and
UNFCCC based on the mandate given by COP13 (13th Conference of the Parties). The
Handbook contains instructions and recommends methods for the implementation of
TNA process with multi-sectoral approach and considering a long-term development
vision of the country and related economic, social and environmental priorities. Apart
from TNA Handbook, tools and instrument used in different stages of the process also
include:

- TNAssess programme, which among other things enables prioritizing of
sectors and technologies based on several criteria and records results of
the process;

- ClimateTechWiki — online database with descriptions of a large number of
technologies?;

- Publications of UNEP Risoe Centre*, etc.

'G2G is short for Government to Government Programme.

2TNA Handbook is available on the website of the UN Framework Convention on Climate Change
http://unfccc.int/ttclear/jsp/TNA Handbook.jsp

*http://climatetechwiki.org

*http://tech-action.org/guidebooks.htm
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The goal of the project was to strengthen the capacity of the Government of Montenegro
and other relevant actors to define low emission development strategies adapted to
climate change by prioritising technologies that will ensure:

- Highest benefits in terms of economic, social and environmental
improvements;

- Contribution to greenhouse gas emissions reduction in the context of
national, EU and UNFCCC policies; and

- Contribution to increased resilience to climate change in priority sectors.

Montenegro ratified UNFCCC by succession in 2006 and became a member of the Convention
as a Non-Annex 1 Party on January 27, 2007. The Kyoto Protocol was ratified in 2007
by adopting the Law on Ratification (Montenegro Official Gazette no. 17/07). In June
2012, negotiations on the accession to the EU were opened, where climate change will
have an important place within the chapter on environment.

Even though separate national policy on climate change did not exist so far, a number
of strategies and plans have set the foundation for this policy. National Strategy for
Sustainable Development (2007) has, for example, set general goals and directions for
action in the field of climate change, and this topic, as a global priority, was paid special
attention in the National Environmental Policy (adopted in 2008). Lately, there are
some evident efforts to integrate climate change concerns into sector policies,
strategies and plans. The First National Communication on Climate Change was
completed and submitted to UNFCCC in 2010 and it represents a significant initial
document for understanding and monitoring the climate change phenomenon in
Montenegro. Preparation of the Second National Communication is currently under
way. On the global level, climate change policy is defined through UNFCCC
negotiations and implemented in accordance with obligations accepted by member
countries. Significant attention is being paid lately to the preparation of national
strategies for low carbon development, identification of Nationally Appropriate
Mitigation Actions (NAMAs), and the preparation of National Adaptation Plans (NAPs)
for developing countries. The emphasis is on the identification of needs through
participatory processes within the countries. Also, more attention is being paid to
financing mechanisms for climate policies of developing countries and to the
technology transfer.

Efforts to establish a mechanism to improve the development and transfer of
technologiesrelevant for climate change have been stepped up during the last 5 years
(after COP13 in Bali in 2007). The decision to establish the Technology Mechanism was
made in 2010 in Cancun at the COP16. The Mechanism consists of the Technology
Executive Committee (TEC) and the Climate Technology Centre and Network (CTCN),
whereas the development of operational modalities of the Mechanism and links with
financing mechanisms are still being developed.

There is a growing support for the standpoint that efforts in the field of climate change
have to be based on national strategies that will not deal with climate change as an
isolated issue, but in the context of sustainable development, i.e. with a view to
achieving economic, social and environmental goals in parallel with the reduction of
greenhouse gas emissions and improved resilience to climate change. TNA process
offers a detailed methodological framework exactly for this approach.

TNA process is also very important in the context of EU accession. The EU energy and
climate package adopted in December 2008 emphasizes the necessity for a reduction
in greenhouse gas emissions (GHG) and the increase of share of low carbon and no
carbon energy technologies in economic and energy systems of member and
accession countries. The EU Roadmap for Moving to a Competitive Low Carbon
Economy in 2050 sets an ambitious goal of reducing GHG emissions by 80-95% before
2050 and estimates the investments necessary to achieve this goal at around €270
billion a year (or around 1.5% of GDP). At the same time, the estimated benefits from
mitigation measures are very important and to a great extent compensate for (or even
go beyond) the necessary investment. Fuel savings are thus estimated at €175 - 320
billion a year, whereas other significant benefits include new jobs in innovative
industries, higher competitiveness through development and transfer of mitigation
technologies, improved conditions for health care of population (for example, through
better air quality due to a shift to low carbon transport), etc.

TNA process fits very well in the national context since it can play an important role
in the process of harmonising the domestic with EU policy and practice in the field of
climate change and contribute to fulfilment of obligations towards UNFCCC (through,
for example, contribution to the formulation of NAMAsor NAP, if orwhen these
processes are conducted in the country). Time of implementation for TNA Montenegro
coincides with the increased importance that is globally given to the technology
transfer and the increase of global funds for climate change issues. Results of the
process can also serve as inputs for the revision of the National Strategy for
Sustainable Development and the preparation of the Second National
Communication to the UNFCCC.
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During the TNA process in Montenegro, efforts were made to inform and involve all
relevant actors. The process of informing stakeholders and potential partners in the
project started in June 2011through meetings held with representatives of different
institutions and three regional meetings organised with the purpose to introduce the
project (regional meetings were held in Cetinje, Berane and Zabljak; conclusions from
the meetings are available in an annex to the Montenegrin version of the document).

Starting point for initial identification of stakeholders were activities on the
preparation of the First National Communication to the UNFCCC and other projects
and initiatives in the field of climate change. During the preparatory informational
activities, ministries with key responsibilities related to mitigation and adaptation to
climate change, Governmental and scientific agencies and institutions relevant for
climate change issues (such as the Environmental Protection Agency, Forest
Administration, Hydro-meteorological Institute, Institute of Public Health, Biotechnical
Institute, Public Enterprise for Coastal Management, etc.), representatives of local
self-governments, business representatives (through associations such as chambers
of commerce and tourist organisations, as well as individual businesses from energy,
industry and forestry sectors), University experts, non-governmental sector and
international organisations were all contacted. Most actors showed interest in the
project and remained actively involved during the entire process. Overall, around 50
individuals, representatives of different institutions and organisations, have taken part
in the project activities (full list of participants in the process is available in an annex to
the Montenegrin version of the document).

Steering Committee (SC) of the project was established in September 2011 with the
goal to provide support to theTNA process. The SC consists of 14 members from the
Ministry of Sustainable Development and Tourism (Department for Climate Change
and the Designated National Authority - DNA), Ministry of Economy (Sectors for
Energy, Energy Efficiency and Industry and Entrepreneurship), Ministry of Transport
and Maritime Affairs, Ministry of Agriculture and Rural Development (Forestry Sector),
Environmental Protection Agency, Hydro-meteorological Institute, Institute for
Public Health, Faculty of Metallurgy and Technology, Chamber of Commerce, NGO
Green Home and UNDP. During the process, the SC members:

- Supported and facilitated the preparation and implementation of work
plans and programmes;

- Provided suggestions and inputs towards the drafting and revision of
relevant documents, including the final TNA report and action plan;

- Actively participated in project activities, promoted TNA process and
provided information about it;

- Contributed to the involvement of all relevant stakeholders.

Most SC members actively participated in the work during the entire process’.
The responsibility for coordination of project activities and their implementation was
with the representatives of the Department for Support to the National Council for
Sustainable Development (from the Ministry of Sustainable Development and
Tourism), national TNA coordinator and Dutch partners (representatives of the NL
Agency and the consulting company JIN - Joint Implementation Network), who made
the core TNA team. Broader TNA team also included members of the Advisory Body.

During the TNA Montenegro, equal attention was paid and all project activities were
implemented for both mitigation and adaptation to climate change. However, due to
availability of data (both on the national level and in tools and sources recommended
in the TNA Handbook) and the nature of technologies, certain differences appeared
in the details of assessment for mitigation and adaptation. These differences can be
summarised in the following way:

1. In the technology identification stage, information available from
ClimateTechWiki for adaptation technologies and measures have proved
to be quite limited, which is why publications of UNEP Risoe Centre and
other available sources, especially the First National Communication, have
been mainly used. As a result, description of adaptation technologies was
much more general and contained less quantified elements than
mitigation technologies.

2. Measures and technologies that were recognised as desirable for
adaptation contained much more non-market or so called “soft
technologies”® . Together with difficulties to quantify certain parameters
for the deployment of such technologies, this has led to a situation where
costs for adaptation technologies and measures could not be estimated.
Instead of full estimation of costs, cost categories were determined-
ranging from low (with total estimated capital and operational costs under
€ 6.25 million during the 25 years of deployment), through relatively
low andmoderately high, tohigh and very highcosts (more than € 62.5
million in the period of deployment). For each technology/ measure, certain
values within these 5 cost categories were entered in TNAssess programme (in
the description of technologies), in order to enable continuation of the
prioritisation process by using TNAssess. However, the ratio between costs
and benefits as one of the results of technology prioritisation was not used
for further considerations(priority technology/ measures were instead
decided solely based on the prioritisation of benefits) in the field of

SThe exceptions were representatives of the Designated National Authority and of the Chamber of Commerce who could not
combine participation in the TNA process with other obligations due to limited capacity within their organisations.

SNon-market or soft technologies include activities on capacity building, behavioral change, information networks, trainings and
research, etc.




adaptation. Unlike adaptation, for mitigation technologies costs were
estimated in detailand the ratio between costs and benefits was taken in
consideration when the final decisions were made about priority technologies.

Based on these recommendations, all the necessary steps were conducted for TNA
Montenegro through several activities of the core and the broader TNA team,
engagement of technical experts for technology identification, estimation of costs
and emission reductions, as well as through the organisation of three project
workshops and several consultative and work meetings during the course of the
project. Overview of specific steps and results is shown in the Table 2-1.

3. Finally, identification of barriers that are currently impeding or slowing
down the use of prioritised technologies in Montenegro was done on a
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general level for adaptation, without analysis of specific categories of
barriers (enabling environment, market chain and support services), as it
was the case for mitigation.

The TNA Handbook recommends the process to be carried out in five steps (Figure 2-1)
in a participatory manner, i.e. through workshops involving all relevant stakeholders.

Figure 2-1: Steps in the TNA process
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Table 2-1: Steps in TNA Montenegro
Step

Purpose

Results

Preparatory activities
(May — October 2011)

Preparing the activity plan,
introducing stakeholders to the
purpose and way of project
implementation, mobilising
stakeholders, establishing the TNA
team

- Individual and regional meetings

- Information about the project
disseminated

- Steering Committee established

1st workshop prepared

1st project workshop, Kolasin
(November 2011)

Considering sustainable
development priorities in the
context of climate change and
prioritisation of sectors and sub-
sectors for mitigation and
adaptation

List of development priorities for
three pillars of sustainable
development (economic, social,
environmental)

List of priority sub-sectors for
mitigation and adaptation

Engagement of experts for
technology identification for
priority sub-sectors

(January — February 2012)

Identification of mitigation and
adaptation technologies; proposing
short and long lists of technologies

Proposed long and short lists of
technologies for priority sub-
sectors

Description of short listed
technologies

Estimation of emission reductions
and costs of technologies

Meetings for selection of
technologies for prioritisation,
Podgorica

(February 2012)

Familiarisation of TNA participants
with proposed technologies;
defining technologies adequate for
Montenegro and preparation of
the 2nd workshop

Adopting the list of technologies
or proposals for corrections /
additions

Participants introduced to
technologies that will be
prioritised

Description of technologies
entered into TNAssess

2nd workshop prepared

2nd Project Workshop, Podgorica
(March 2012)

Prioritisation of selected
technologies by categories and
sub-sectors

- Prioritisation by using TNAssess for
categories where more
technologies are identified

Final decision about priority
mitigation and adaptation
technologies

Meetings to analyse conditions for
the deployment of technologies/
measures, Podgorica

(May 2012)

Identification of barriers and
solutions/ measures for the
deployment of prioritised
technologies and setting of
objectives (desired scope/ level of
application for specific
technologies or measures)

List of barriers impeding the
application of prioritised
technologies

Defined objectives for the
deployment of technologies/
measures

- Identified solutions i.e. measures
to overcome barriers

Activities on summing up the
results of the process and
preparation of the final workshop
(June — September 2012)

Aggregation and rationalisation of
measures, proposing priority
measures and their
characterisation, preparation of
the first draft of TNA Report

List of measures aggregated by
sectors, with proposed priority
measures

Characterisation of priority
measures for the action plan

- First draft of the TNA Report

- Final workshop prepared

Final Workshop,Ulcinj
(October 2012)

Validation of previous results,
agreement on the guidelines for
the national strategy and action
plan for the deployment/
acceleration of technologies

- Defined measures for the action
plan

- Defined national strategy

- Suggestions for the revision of the
draft TNA Report

Completion of the project
(October 2012)

Integration of conclusions and
recommendations in the draft TNA
Report

- Final draft TNA Report
- Translation and printing

25
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ervice sector had a dominant role in the structure of Montenegrin GDP in 2010

with the share of around 57%, whereas industrial production (including mining

and energy sector) accounted for around 14% and agriculture and forestry for
around 9%. One fifth of the domestic product was (for the same year) generated in
the public sector (administration, education, health). Priority development sectors
are tourism, agriculture, energy, transport and forestry, and the key socio-economic
development priorities are poverty reduction and reduction of regional disparities.
Significant attention, at least on a declarative level, is paid to environmental
protection (priorities include protection of biodiversity, water resources and coastal
area, improvements in waste management, etc.) and sustainable development
issues.

Most important among the general documents dealing with country’s development
issues are the National Strategy for Sustainable Development, Spatial Plan of
Montenegro, and Strategy of Regional Development. Apart from these, there is also
alarge number of sectoral strategies and plans, with goals and priorities that are not
always consistent.

Climate change is a relatively new policy area. As already mentioned, the First
National Communication to the UNFCCC was completed in 2010, and a preliminary
assessment of the possible impact of climate change on the economy was carried
out at the same time. The level of integration of climate change concerns in sectoral
strategies is still not on a satisfactory level, but there are certain positive
developments to this endfor energy, forestry, biodiversity, tourism and regional
development’.

Examples of development priorities defined in strategic documents and plans are
given in the Table 3-1(the list of strategic documents and policies used in this stage
of the TNA process and a detailed list of priorities defined in these documents are
available in an annex to the Montenegrin version of the document). Identified
priorities were used by the TNA participants as a reference for consideration of a
long-term development vision in the context of climate change and the definition
of framework for further steps in TNA Montenegro.

’Sector strategic document such as the Energy Policy by 2030, National Forestry Policy, National Biodiversity Strategy and
Action Plan, Tourism Development Strategy, and Strategy of Regional Development to a certain extent tackle the climate
change issues.

Table 3-1: Examples of development priorities identified in the national documents

Environmental development priorities

Objective

Description

Efficient pollution control and reduction

Improving air quality in urban environments,
strengthening the environmental management
instruments, improved waste management and
development of climate change policy

Protection of the sea and the coastal area, protection
of biodiversity

Preserving the natural balance and the ecosystem
resilience

Adaptation to climate change

Defining adaptation measures as a response to
climate change

Environmental protection in the context of regional
development; special support for underdeveloped
areas

Application of low carbon technologies, sustainable
use of resources and development of communal
infrastructure

Sustainable energy development

EE, RES, rational use of energy potential with
integration of environmental protection principles

Minimising negative impacts from the development
of transport infrastructure and transport on the
environment

Planning and construction of roads, pollution control

Protection and improvement of all components of
biological diversity, and their sustainable use

The basic principles for protection of biodiversity is
the ecosystem approach; climate change is
recognised as a threat

Ensuring a long-term resistance and productivity of
forests and related ecosystems

Sustainable management of forest resources (social,
economic and environmental functions)

Strengthening the role of forests in mitigation and
adaptation to climate change

Investigate potential of forests for CO,removal, risks
for forests from climate change; include CC in
forestry planning

Economic development priorities

Objective

Description

Accelerating economic growth and development and
reducing regional development disparities

Development of services; SME development and
increasing employment in the northern region
(mountain tourism, production of healthy food,
sustainable forestry)

More balanced development of self-government
units and regions

Development of human resources and infrastructure;
development of competitiveness through sustainable
use of economic, rural and cultural resources

Reducing dependence on energy imports

Rational use of hydro potentials in the basins of
Morata, Zeta, Lim, Piva, Tara, Ibarand Cehotina
rivers; construction of TPP Pljevlja 2 (and the heating
system for Pljevlja)

20% of the total consumption of primary energy from
renewable resources®

Besides hydro potential, the priority is solar energy;
development of cogeneration

Increasing energy efficiency

Savings of9% of the average final consumption
(without Aluminium Plant Podgorica) until 2018

Using renewable energy sources

Researching potentials, creating a favourable
environment

Rational use of energy in transport and promotion of
EE measures

Improving public transport and railroad transport;
energy efficiency and low-emission vehicles,
integration of EE criteria in projects

Improving primary agricultural production and
processing

Improving safety and quality of food, environmental
protection, protection of animals and of plants health

Quality in construction

Development and application of technical standards

Developing the necessary tourist and related
infrastructure

Developing transport and communal infrastructure,
construction/ upgrading of tourist capacities

Development of Montenegro as “all-year-round”
tourist destination

Diversification of offer

Competitiveness of wood processing industry,
contribution to social and economic development of
rural areas

8During the Energy Community Ministerial Coucil meeting held in October 2012, new objectives for the share
of RES by 2020 have been set for the Community member countires; renewed objective for Montenegro is 33%.
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Social development priorities

Objective Description
Poverty reduction To reduce poverty; ensure equal access to services
and resources
Improved standards and availability of housing Higher availability of apartments and provision of a

quality housing stock, especially for economically
vulnerable and poor

Reducing children’s exposure to air pollution Air pollution, cigarette smoke, lead in fuels
Science and technology development, increasing Priority fields are: science and education,

their contribution to overall development with the environment, tourism, agriculture, health of
highest possible application of new and development | population, energy sector

of own knowledge and technologies
Reducing unemployment

Creating new jobs, incentives for youth employment,
promoting entrepreneurship

Employment for women, prevention of social
exclusion and poverty

Sources: National Strategy for Sustainable Development and sectoral strategic documents in the areas of
environment, energy, agriculture, forestry, transport, construction, housing, tourism, health, science, etc.

Strengthening social cohesion

Projections of climate changes for the territory of Montenegro were done by using the
Regional Climate Model EBU-POM. The Model was developed based on global
emission scenarios defined in the IPCC Special Report on Emissions Scenarios (SRES)° .
The results of Climate Model EBU-POM were focused on the A1B and A2 scenarios.
In relation to the concentration of greenhouse gasses, A1B is considered as “moderate”
and A2 as “high” scenario. The projected CO, concentrations at the end of 21st century
for scenario A1B are at around 690 ppm and for A2 at around 850 ppm (which is
approximately 2 or 2.2 times higher value than the current 385 ppm).
Model results for Montenegrin territory were analysed for the periods 2001-2030 and
2071-2100 for two basic meteorological parameters — temperature and precipitation.
Expected changes in these parameters are shown in relation to average values of the
base period 1961-1990 (Figures 3-1 and3-2) for four seasons: DJF - December,
January, February; MAM - March, April, May, JJA - June, July, August and SON -
September, October, November.

°The Special Report on Emissions Scenarios, Nakicenovic and Swart, 2000. SRES recognises four families of emission scenarions:
A1,B1,A2 and B2.

Figure 3-1: Changes of temperature at 2 m (in°C) (left panels) and accumulated precipitation (in%) (right panels)
for DJF (upper panels) and MAM (lower panels) seasons on the territory of Montenegro under A1B scenario for

the period 2001-2030
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Source: First National Communication, 2010

According to the results of the model, changes (increases) in average seasonal
temperature until 2030 will range between 0.6°C and 1.3°C depending on the season
and the area. Except for autumn (SON) season, changes of temperature will be more
significant in the northern, mountainous part of Montenegro than in the areas closer
to the Adriatic Sea. The highest increase in temperature can be expected during the
summer season (JJA) equalling to 1.3°Cin the north and 1°C in the coastal area.

As for changes in precipitation, the model forecasts both negative and positive
changes depending on the part of the country and the season. Very small increase
in precipitation (up to 5%) in comparison with the values from the period 1961-1990
can be expected for the summer season (JJA) in northern/central parts and for the
spring (MAM) season in the far northeast of the country. For other parts and seasons
a decrease in precipitation of up to 10% can be expected, whereas a more significant
precipitation deficit with the decrease of as much as 20% is foreseen for the central to
southern part during the summer (JJA) and for almost the entire territory of
Montenegro during the autumn season (SON).
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Figure 3-2: Changes of temperature at2m((in °C) (left panels) and accumulated precipitation (in %) (right panels)
for JJA (upper panels) and SON (lower panels) seasons on the territory of Montenegro under A1B scenario for
the period 2001-2030
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The most dramatic changes of basic climate parameters could be expected at the end
of this century during the summer season in case of global increase in CO, emission
according to the A2 scenario. If this scenario materialises and according to the results
of EBU-POM model, people, economy and natural systems in the north of Montenegro
would face an increase in the average temperature of 4.8°C whereas precipitation in
the south would be reduced by half (it would amount to only 50% of the average value
for the period 1960-1991). According to the results of the model, the level of Adriatic
Sea could rise by 35 cm maximum.

Available information indicates that climate change will have significant implications
for development perspectives not only in Montenegro, but in the whole region. Data
from the fourth IPCC Report showed that Southeast Europe was one of the areas where
some of the most pronounced manifestations of climate change were expected. It is
estimated, for example, that by 2070, a reduction of more than 25% in the potential for
electricity generation at the existing power plants can be expected '°.

1% Source: The IPCC Fourth Assessment Report for Working Group Il (Kundzewicz et al., 2007) , published in
UNFCCC/ UNDP TNA Handbook from 2010.

According to the First National Communication, changes in the quantity and regime of
precipitation in Montenegro will in a long-term lead to reduced flows and abundance
of water resources. On the other hand, in combination with the emerging extreme
weather conditions, a higher frequency and intensity of floods is expected. Negative
impacts of climate change on forests include movement of vegetation zones, reduced
growth, reduced number of species, drying out of forests and more frequent forest
fires. Loss of species (especially in water environments) and reduced productivity of
ecosystems are some of the main expected impacts of climate change on biodiversity.
In case of the coastal area, expected negative impacts include loss of space and
biodiversity and beach erosion due to higher level and temperature of the sea.

Negative impact of climate change on agricultural production is reflected in limited
growth and development of crops, i.e. in significantly reduced yields due to sensitivity
of crop production to changes in temperature and precipitation, reduced available
agricultural land and lower content of organic matter in soil. It is also possible that
cattle breeding will be reduced and that new animal diseases will appear due to heat
stress.

Based on available models and data, the UNDP study that was developed within the
course of preparation of the First National Communication on Climate Change'' dealt
with estimations of economic damages that could occur in certain sectors due to
impacts of climate change, for scenarios of moderate (A1B) and strong (A2) climate
change, in the near (until 2030) and far future (until the end of this century).
Estimations were, among others, done for water resources (the impact of reduced flow
due to climate change on revenues from electricity sales from HPP Piva was
analysed) and tourism (the impact of temperature rise on visits and revenues from
tourism was analysed). The results showed that significant reductions in revenues
could be expected for tourism (between € 33 and 68 million a year) in the far future,
whereas the damage from climate change, i.e. reduction of revenues from electricity
sales in HPP Piva were estimated at around € 7 million a year for as soon as 2030.

Changed climate has direct and indirect, mainly negative effects on health asit causes
changes and processes in human bodies that can lead to injuries and occurrences of
infectious and non-infectious diseases, with possible lethal outcome. Climate change
leads to growth, fast development, reproduction and geographical expansion of
vectors(mosquitoes, ticks, etc.).

Having in mind possible changes of the climate and related impacts, identification and
application of technologies, approaches and knowledge that enable low emission and
low vulnerability development is particularly significant for the achievement of
development objectives and long-term sustainability in Montenegro.

""UNDP Montenegro, The Economic Impacts of Climate Change in Montenegro: A First Look, 2010




32

Preservation and conservation of water, land, forests and coastal ecosystems, development
of sustainable systems in agriculture, development of capacities for adequate responses
to climate change in the health sector, planning and development of tourism and
energy facilities in accordance with changed climate conditions are all necessary in
order to ensure that development goals are not put at risk.

One of the first activities in the TNA process in Montenegro was consideration of
development priorities and an attempt to define a long-term vision of sustainable
development in thecontext of climate change. With this in mind, participants of the
first project workshop in Kolasin discussed future development priorities for the
environment, economic and social development. Conclusions from the discussion
were then compared with the overview of development priorities from official
planning and strategic document. Lastly, a final selection of development priorities for
TNA process was made and registered in TNAssess (detailed reportavailable in an
annex to the Montenegrin version of the document). The selection is shown in the
Table 3-2 and it served as a reference framework for checking further decisions in the
TNA process including determination of priority sub-sectors, prioritisation of mitigation
and adaptation technologies, and definition of the national strategy for acceleration of
technology innovations as a way to achieve climate and development goals.

Table 3-2: Development priorities in the context of climate change

Social priorities

Economic priorities

Environmental priorities

Poverty reduction

Reducing dependence on
energy imports

Sustainable forest
management

Climate change education

Improved mobility of the
population

Air quality

Improvements in the public
health system in the context of
climate change

Enhancing agricultural
production and food industry

Improvements in waste
management

Improving the quality of life for
most vulnerable categories

Raising competitiveness of
wood processing industry

Sustainable water
management

Improving construction
standards

Enhancing construction
standards (planning and
building)

Protection of biodiversity

Strengthening social cohesion

Better use of tourism potentials

Sustainable renewable (new)
and alternative energy sources

Reducing sensitivity to CC in
agriculture and forestry

Reducing unemployment

Strengthening the governance
system, especially on the local
level

Science and technology
development

Selection of favourable options
and technologies in energy
sector

ontenegro is a low GHG emitter, both in absolute and relative terms. Total

emissions of carbon dioxide (CO,) as the most important greenhouse gas

were 2.7 Mt in 2008, while the emissions per capita were approximately 1.8
times lower than the European average (Table 4-1). Other GHGs emitted in
Montenegro are methane (mainly originating from agriculture and organic waste),
nitrous oxide (mainly agriculture — use of mineral fertilisers) and carbon tetrachloride
and carbon hexafluoride (synthetic gasses from aluminium production).

Table 4-1: Selected energy and climate indicators for 2008: Montenegro, countries in the region and the EU

Gross inland Energyintensity | Electricity

Country consumption | (toe/ GDP consumption | CO,emissions CO,emissions
per capita Meuro ’00) per capita (Mt) per capita (kg)
(kgoe) (kWh)

Albania 701 400 1,372 | 3.9 1,227

Bosnia and 1,296 - 2,385 | 19.5 5,181

Herzegovina

Croatia 2,062 293 3,497 | 20.9 4,720

Kosovo 1,104 619 2,038 | 7.15 3,405

Macedonia 1,455 673 3,161 | 9.0 4,333

Montenegro 1,866 488 6,029 | 2.7 4,355

Serbia 2,102 - 3,751 | 49.2 6,695

EU-27 3,641 169 5,731 | 3,849.5 7,719

Sources: National statistics and energy balances, responses to EC Questionnaires,
andhttp://ec.europa.eu/energy/publications/statistics/statistics en.htm

Data from the Table 4-1 show that in 2008, Montenegrin economy spent 1.7 times
more energy than Croatian in order to produce a unit of GDP, whereas in relation to
the EU, energy intensity of the Montenegrin economy was almost 3 times higher
(using 488 tonnes of oil equivalent per million of GDP expressed in 2000 euros,
compared to EU-27 average of 169 toe).

As already mentioned in the Chapter 3.2, natural environment, economic and social
systems are highly vulnerable to expected negative impacts of climate change, and
this emphasizes the need for comprehensive actions in the area of adaptation.
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The starting points for identification of priority sectors for mitigation in the TNA process
were the Greenhouse Gas Inventory of the Environmental Protection Agency (EPA) for
2009 and the data from the First National Communication (NC). Inventory for the First
NC was done for 1990 and 2003 according to the IPCC classification of sectors, where
key sectors are energy, industrial processes, agriculture, land-use change and forestry,
and waste. TNAssess programme used as a support tool for TNA Montenegro is based
on the same (IPCC) classification of sectors, but it also enables modifications of sectors
and sub-sectors, depending on the availability of national data. Due to the fact that
disaggregated data (data on the sub-sector level) from the First NC Inventory were
not available, and the fact that this document did not contain data for years later than
2003, a decision was made for TNA to use EPA’s Inventory amended with an estimated
emission of synthetic gasses (from aluminium industry) based on the data from the
First NC. EPA keeps emission inventories according to EMEP/ EEA Air Pollutant
Emission Inventory Guidebook from 2009 and IPCC Guidelines for National
Greenhouse Gas Inventories from 2006. EPA GHG Inventory for 2009 contains data for
key greenhouse gases — carbon dioxide, methane and nitrous oxide'? . The processes
of compiling GHG inventories and emissions monitoring is still being improved.
Emissions by sub-sectors for 2009 that were used in TNA Montenegro are shown in the
Table 4-2. Total emissions were 5.6 Mt CO, equivalent, with energy sector (energy
supply and consumption in transport, residential and service sectors) having the highest
share of more than 60% of the total emissions, followed by aluminium industry
(synthetic gases) with around 30%. Contributions from agriculture and waste sectors
were at the level of 5% and 1% of the total emissions respectively. Sub-sector of forest
fires was included because of the importance of forests and ever more pronounced
problem of forest fires, even though available data showed very low emissions.

12 Sector classification includes the following 11 categories: 1) Combustion in Energy and Transformation Industries;

2) Non-industrial Combustion Plants; 3) Combustion in Manufacturing Industry; 4) Production Processes; 5) Extraction and
Distribution of Fossil Fuels; 6) Solvent and Other Product Use; 7) Road Transport; 8) Other Mobile Sources and Machinery; 9) Waste
Treatment and Disposal; 10) Agriculture; and 11) Other sources and Sinks.

Table 4-2: GHG emissions by most important sub-sectors
Sub-sector Notes GHG emissions
in Mt CO; eq in % of total

Energy supply For 2009, emissions registered in the relevant EPA
Inventory category (category 01, see footnote 12) 2.30 41%
were almost entirely from TPP Pljevlja
Energy consumption It is related to combustion plants in residential and
(residential sector and | service sectors (boilers < 20 MW, other 0.50 9%
services) combustion plants)
Aluminium production | Estimated emission of synthetic gases for 2003
. . A 1.70 30%
(from the First National Communication)
Road transport Data from the EPA Inventory (category 07,
0.65 12%
footnote 12) for road transport
Forest fires Data from the EPA Inventory (category 11,
footnote 12) derived from information on burnt 0.01 0%
areas
Solid waste disposal Data used for the calculation of emissions are from
at landfills the National Waste Management Plan (estimated 0.07 1%
and not measured quantities of waste)
Animal husbandry Sources of data for calculation of emissions are
Monstat and the Ministry of Agriculture; emissions 0.30 5%
. (1]

are mostly related to management of manure and
fermentation.

TOTAL 5.33 98%
Source: EPA’s Inventory and the First NC

Energy supply and consumption sectors (especially in transport, households and
service sub-sectors/ construction) are characterised by obsolete and inefficient
technologies. Measures and technologies determined in the First NC as a proposed
way to change this situation and reduce emissions can be attributed to the following
four groups:

1. Increasing the efficiency of electricity generation in the thermal power
plant Pljevlja;

2. Orientation towards new renewable energy sources (wind, small hydro
power plants);

3. Increasing the efficiency in energy consumption through:
- Heat generation in industrial facilities (revitalisation of boilers, CHP),

- More efficient vehicles in transport (hybrid vehicles, electric vehicles)
and more frequent use of public transport,

- Using heat pumps and quality insulation of buildings, using solar
energy and small cogenerations for heating needs in households
and the service sector,
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- Using more efficient lighting (in households and the service sector),

- EE appliances(energy labels);

4, Fuels switch:
- For heating needs(LPG instead of coal in boilers), and

-I n motor fuels (introducing biofuels and hydrogen).

Recommended measures related to industrial processes are reconstruction and
instalment of automatic controls in electrolysers in the Aluminium Plan Podgorica
(APP)in order to reduce the duration and frequency of anode effects, and installation
of a dry gas purification system in electrolysis.

Application of proposed measures and technologies is very slow, and the most
significant progress was made in the preparation of projects for the use of
renewable energy sources and implementation of energy efficiency measures in
households and the service sector/construction (e.g. insulation, efficient lighting,
energy audits of buildings, initiating the use of solar technologies, etc.). Main
limitations for the application of these measures and technologies are insufficient
capacities - technical, financial, organisational and human.

Development plans in the energy sector ' are mainly based on further use of hydro
potential, predominantly through large hydro power plants. The current Strategy for
Energy Development as well as the available drafts of the updated Strategy foresee
the construction of large hydropower plants with installed capacity of almost 500 MW.
There is also a plan to build small hydropower plants with the installed capacity of 80
to 100 MW, wind power plants with total installed capacity of around 120 MW and to
use solar energy in a better way (which is currently, having in mind the potential, one
of the least used energy sources). Possibilities for the use of biomass are still not
fully researched. Despite the focus on renewable sources, there is a plan to build the
second block of the TPP Pljevlja which is currently receiving renewed attention.

Plans to improve energy efficiency are linked to the objective of reducing final energy
consumption by 1% annually (12% until 2020) compared to the average consumption
for the period 2002-2006. There are no quantified goals for transport sector, but the
road transport sub-sector is recognised as a priority one for optimisation and savings.

Road transport is responsible for around 88% of final energy consumption in the
sector' with almost exclusive use of fossil fuels (petrol, diesel, kerosene). Strategic
plans for industry development do not exist, and the future of APP as the most important
plant when GHG emissions are considered is highly uncertain due to serious financial,
technological and organisational problems.

13 Defined by the Energy Development Strategy until 2030, which is currently being revised.
“Railroad transport’s share is around 2% and air and maritimetransport account for the remaining 10%.

Identification of sub-sectors for adaptation was undertaken with the aim to recognise
those areas where it would be possible to implement the most efficient actions for
adaptation to climate change, i.e. the areas with the most pronounced vulnerability.
Since consideration of climate change and adaptation issues are relatively new in
Montenegro, the problem TNA team faced was the lack of detailed, specific and
quantified data about vulnerability and potentials for adaptation, and the only
available national sources were the First NC and the UNDP study The Economic
Impacts of Climate Change in Montenegro: A First Look, 2010. These resources and
discussions at the first project workshop in Kolasin resulted in information
systematised and presented in the Table 4-3. These identified sub-sectors were then
prioritised.

Table 4-3: Sub-sectors relevant for adaptation to climate change

Sector Sub-sector Vulnerability and characterisation of sectors

Water resources | Water quantity Water resources are highly vulnerable to climate change and the need for
adaptation measures is exceptionally high. Maintaining the quantity and
quality of water is of great importance for public health and sectors such as
water supply, agriculture, tourism and energy. Current ways of using water
resources in Montenegro do not fully comply with sustainability criteria and
they are not based on estimated risks from climate change.

Public health Public health People's health ishighly sensitive to changes in climatic factors. Economic
implications of climate change negative impacts on health include lower
productivity, costs of treatment and others. It is necessary to have an
adaptation strategy for public health in order to improve the information
base and knowledge, build capacities, prevent diseases caused by climate
change and reduce risks from extreme weather events.

Coastal zone Coastal zone Sea level rise and increase in temperature can significantly threaten the
space and natural resources in the coastal area, which is extremely
important for national development priorities. Changes are necessary in the
planning and management in this area in order to minimise the expected
negative impacts in the future and ensure sustainable development.

Energy Energy supply The expected reduction of flows will have a negative impact on generation
from hydro sources. On the other hand, an increased demand for energy is
expected as a result of changes in climatic conditions (e.g.for air
conditioning). Potential effects of climate change and adaptation needs are
not sufficiently integrated in the energy sector development plans at the

moment.
Forests Forest The role of forests in the regulation of climate and carbon dioxide removal is
management of great importance. Forest ecosystems are at the same time highly

and forestry vulnerable to climate change, and forestry is one of the priority development

sectors in the country. Insufficient capacities for planning and
implementation of measures for sustainable forest management (among
other things also manifested in unplanned logging) represent a significant
threat for the achievement of defined climate and development goals.

Agriculture Agricultural land Accelerated erosion, reduction of available land surfaces and decreasing
content of organic matter in soil are the main expected impacts of climate
change that contribute to vulnerability in this sub-sector. Potential to reduce
vulnerability are currently not used on a significant scale since there is a lack
of necessary information and capacities.




Agriculture Agricultural It is expected that agricultural production too will be affected by climate
production change and that the conditions for achievement of development goals
(increased production and competitiveness) will be significantly aggravated
by the change in climate factors. A small-scale progress towards better
adaptation is evident(through the application of regular agro-technical
measures andincentives for certain types of production) but there is still no
systematic response to adaptation challenges (specific scientific research and
application of results, institutional and other capacities are lacking).
Biodiversity Biodiversity Biodiversity is highly vulnerable to climate change and the expected impacts
in this areainclude reduced numbers and loss of species, and lower
productivity of ecosystems. On the other hand, services provided by
ecosystems are essential for maintenance of natural equilibrium, economy
and human wellbeing. Adaptation measures in the sub-sector are only in the
initial stage.

Tourism Tourism Tourism is a development priority in Montenegro and one of the sectors that
are highly vulnerable to climate change. Changes in demand for tourist
services and tourist season are possible due to changes in temperature,
quantity of precipitation/ snow, sea level rise, beach erosion, etc. which is
why there is a high potential for adaptation in the sector.

At the first project workshop held in Kolasin in November 2011, the participants had a
chance to assess the priority of identified sub-sectors according to maximum potential
benefits that can be achieved in these sectors for TNA development priorities,
mitigation and adaptation. Prioritisation was done through a simple matrix that made
it possible for all participants to contribute. The participants were expected to answer
the question on how much (on the scale between 0 and 5) would interventions (in
terms of introducing a certain technology or measure for mitigation or adaptation) in
a given sub-sector contribute to achievement of development priorities
(environmental, economic and social) and reduction of GHG emissions/vulnerability.
A score of 0 meant that the given intervention would not be beneficial at all, whereas
5 meant that potential activities were very desirable (i.e. that they would provide
maximum benefits for development priorities, emissions and vulnerability reductions).
After the results were summarised, rationales for the ratings were provided and
recorded in TNAssess. The results are shown in the Figure 4-1 below (full report on
prioritisation is only available in an annex to the Montenegrin version of the
document).
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Figure 4 1: Results of sub-sectors prioritisation
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Based on the results of prioritisation, a final decision was made on the most important
sub-sectors for the deployment of new technologies and measures in order to achieve
climate (mitigation and adaptation) and development goals. As for mitigation, four
sub-sectors were selected as the workshop participants assessed that interventions
in those sub-sectors would generate highest total benefits (these are the sub-sectors

represented with the longest bars in the upper part of the Figure 4-1 i.e. those with
the highest sum of benefits for the different criteria). In the prioritisation of adaptation
sub-sectors, energy generation was highly ranked (after water resources, public health
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and coastal area) but was not taken into account for further steps in the TNA process
as the participants thought it was more important and sufficient to consider this
sub-sector for the emission reduction technologies. Forest and agriculture sectors
(more precisely - forest management, agricultural land and agricultural production
sub-sectors) were added to adaptation priorities). Final selection of sub-sectors for
mitigation and adaptation is shown in the Table 4-4 and it served as aguideline for
further steps in the TNA process.

Table 4-4: Priority sub-sectors for mitigation and adaptation
Priority sub-sectors for mitigation Priority sub-sectors for adaptation

Energy supply (41% of total GHG
emissions)

Energy consumption in residential and
service sectors (9% of emissions)
Aluminium production (30% of
emissions)

Water resources

Public health
Agricultural land
Agricultural production
Coastal area

Forests

e Road transport (12% of emissions)

Technology prioritisation process in TNA Montenegro was implemented in three steps:

1. Identification, categorisation' and familiarisation with technologies/
measures in order to enable the group of involved stakeholders to assess
the applicability of given technologies in the national context;

2. Technology prioritisation by using the TNAssess programme and
participants’ evaluations; and

3. Making final decisions on priority technologies.

Identification of technologies for priority sub-sectors started with the engagement
of several technical experts for different sectors for mitigation and adaptation. Based
on Chapter 5 and Annex 7 of the TNA Handbook, technology descriptions from the
website ClimateTechWiki, UNEP Risoe Centre manuals and other available sources, the
experts:

1> Categories of technologies and/ or measures as a basis for the TNA process are: small scale (eg. technologies that are applied
at the household level) or large scale technologies, and short term (currently available in the market) or medium to long term
technologies (currently in pre-commercial or research stage, available in

mid- to long term).

- Identified possible technology options for priority sub-sectors and
developed a long list of available technologies;

- Recommendedthe available technologies/measures that are applicable
and adequate for conditions in Montenegro, thus developing a short list of
technologies;

- Collected data about technology options/measures from the short list
in a form requested by TNAssess, thus creating technology option pages
(these technology optionpages are available in an annex to the
Montenegrin version of the document) for each technology;

- Estimated costs(capital, operational and other) of deployment
of the proposed technology options; for mitigation sub-sectors costs were
estimated in detail whereas for adaptation technologies/measures the
constituting elements of costs were only identified and the cost categories
were estimated - ranging from low to very high'e.

Collected information on different technological options from the short list were
presented at the technology familiarisation meetings in order to enable the
participants to haveactive and informed involvement in the prioritisation at the
second TNA workshop. The meetings were also an opportunity to check the
shortlisted technologies with participants who could propose adding or removing
items from the list as well as changes in the presented information. As a result of this
process, 27 technologies for mitigation and 34 technologies for adaptation
were identified in total and assessed to be of interest for climate and development
policy in Montenegro.

When the identification process was completed, information about selected
technology options was entered in TNAssess in appropriate categories. Overview of
all technologies and measures (by category) for priority sub-sectors is provided in the
Table 5-1. Data processed and categorised in this way served as a basis for the next
step in the process — determining priority options, i.e. options that will make the
largest contribution to the achievement of climate and development goals in the
country.

e All technologies/ measures are attributed to one of the 5 cost categories explained in Chapter 2.4.
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Table 5-1: Selected technologies for mitigation and adaptation (by category and sub-sector)

Adaptation technologies/ measures

Mitigation technologies

Water resources

Public health

Energy supply Energy consumption

Short term/ small scale (STSS) Short term/ small scale (STSS)

1. Small HPP 1. Solar systems
2. Onshore wind plants 2. Heat pumps
3. Solar photovoltaic panels 3. Insulation
4. Small CHP plants, biomass 4. Efficient lighting
5. Efficient refrigerators (efficient household
Short term / large scale (STLS) appliances)
1. Large hydropower plants 6. Use of natural gas

Medium to long term/ small scale (MLTSS)
1. Solar thermal power plants

Short term / large scale (STLS)
No identified technologies

Medium to long term / large scale (MLTLS) Medium to long term / small scale (MLTSS)

1. Natural gas plants (combined cycle) 1. Efficient air conditioning systems

2. Plasma gasification

Medium to long term / large scale (MLTLS)

1. Automated control of energy consumption in
buildings

Short term/ small scale (STSS)

1.
2.

Rainwater harvesting
Treatment of drinking water in households

Short term / large scale (STLS)

1.
2.

3.
4.

Wastewater treatment and reuse

Water losses management, discovering and
repairing damages in water supply systems

Flood hazard mapping

Flood warnings

Medium to long term / small scale (MLTSS)

1.

Use of water efficient appliances

Medium to long term / large scale (MLTLS)
No identified technologies/ measures

Short term/ small scale (STSS)
1. Strategies and APs for prevention and mitigation of
effects

Short term / large scale (STLS)

1. Control of drinking water quality

2. Maintenance and upgrading of water supply and
sewerage infrastructure

3. Strengthening supervision and control of infectious
diseases

4. Early warning system

Medium to long term / small scale (MLTSS)
1. Medical research

Medium to long term / large scale (MLTLS)

1. Air quality monitoring and examining the impacts
of climate change on health

2. Capacity building in the health sector, especially for
emergency service

Road transport Aluminium production

Agricultural land

Agricultural production

Short term/ small scale (STSS) Short term/ small scale (STSS)

1. Liquefied petroleum gas 1. Increasing efficiency and working temperature in
electrolysers

Short term / large scale (STLS)
1. Biofuels Short term / large scale (STLS)

1. Point feeding of alumina and better process control
Medium to long term / small scale (MLTSS)

1. Electric vehicles Medium to long term / small scale (MLTSS)

2. Hybrids No identified technologies
3. Plug-in hybrids

4. Efficient diesel engines Medium to long term / large scale (MLTLS)
1. Inertanodes

Medium to long term / large scale (MLTLS)

1. Intelligent transport system

Short term/ small scale (STSS)

1.
2.
3.
4.

Adequate fertilisation and soil fertility control
Constructing terraces

Sprinkler and drip irrigation

Water usersassociations

Short term / large scale (STLS)
No identified technologies/ measures

Medium to long term / small scale (MLTSS)
No identified technologies/ measures

Medium to long term / large scale (MLTLS)
No identified technologies/ measures

Short term/ small scale (STSS)
No identified technologies/ measures

Short term / large scale (STLS)
Integrated crop protection
Livestock health control
Combined agricultural production
Practical training for producers
Forest usersassociations
Agrobiodiversity

OURWNE

Medium to long term / small scale (MLTSS)
No identified technologies/ measures

Medium to long term / large scale (MLTLS)
No identified technologies/ measures

Coastal area

Forests

Short term/ small scale (STSS)
No identified technologies/ measures
Short term / large scale (STLS)

1.
2.

3.
4.

Periodic beach nourishment
Flood-proofing of structures

Wetland protection and restoration
Integrated management (including set-back line)

Medium to long term / small scale (MLTSS)
No identified technologies/ measures

Medium to long term / large scale (MLTLS)

1.

Systematic observation and monitoring of changes
in the coastal area

Short term/ small scale (STSS)
No identified technologies/ measures
Short term / large scale (STLS)

1. Systematic monitoring of changes in forest
ecosystems

2. Planning of sustainable forest management

3. Implementing sustainable forest management
measures

4. Preventing forest fires

Medium to long term / small scale (MLTSS)
No identified technologies/ measures

Medium to long term / large scale (MLTLS)
No identified technologies/ measures
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Information on selected technological options for mitigation sub-sectors included
quantification of the possible reduction in GHG emissions if a given technology was
applied. The assumption for the estimation of emission reductions for the energy
consumption sub-sector was the deployment of technologiesat full technical
potential in the next 25 years (for example: application of solar systems for water
heating or efficient refrigerators and air conditioning systems in all households and
commercial buildings in the service sector). Assumptions for estimation of emission
reductions in the energy supply sub-sector were made based on the goals set by
relevant strategic documents for renewable energy sources or comparative experiences
of other countries. For the transport sector, realistic scales of future deployment of
selected technologies were assumed, and on that basis of such assumptions emission
reductions wereestimated. Finally, for the aluminium production, the assumption for
calculating emission reductions was the introduction of proposed technologies for all
electrolysers in the only plant in the aluminium industry— Aluminium Plant Podgorica.

Estimations for energy consumption in residential and service sectors were based on
calculation of energy savings that would be achieved by technology deployment and
application of emission factors to calculate emission reductions having in mind a
hypothetical substitution of energy produced in TPP Pljevlja with saved energy.
Emission reductions for energy supply technologies were calculated in a similar way
(using emission factors and supposed substitution of energy generated in TPP Pljevlja
with energy from new technologies). For certain technologies in the transport sector
calculations were done based on technical characteristics of different types of vehicles
and assumed level of technology deployment, i.e. the level of substitution of existing
vehicles with new, more favourable options in the course of the next 25 years. For the
technology of improved transport management the estimation was based on a rough
assumption that such improvements would lead to an overall reduction of emissions
from the assumed/future number of vehicles (with current performances) by 15%.
Finally, estimation in the aluminium sub-sector was done based on the assumption
that the application of all three proposed technologies would jointly lead to a
significantly shorter time of anode effects and reduced emission of synthetic gasses,
i.e. to a cumulative reduction of their emissions of 3.5 Mt CO, equivalent in the next 25
years.

Costs estimations for the mitigation sub-sectors was done for the same level of
technology deployment that was assumed in calculating emission reductions, and by
applying available unit costs (e.g. prices per solar system, square meter of insulated
outer walls, MW of installed capacity etc.). When estimating total costs for the
introduction of new low-emission vehicles in the road transport sub-sector, difference
in prices between conventional and new vehicles was only taken into account.
As already mentioned, for technologies/measures selected for adaptation sub-sectors
estimation of costs was limited to categories of costs.

Technology prioritisation was a central item on the agenda of the second project
workshop held in March 2012 in Podgorica. The goal of the workshop was to come
to a portfolio of prioritised technologies and measures for mitigation and adaptation
in each of the previously determined priority sub-sectors through involvement of
different stakeholders, discussions and assessments — scoring and weighting of
various options based on selected criteria.

Prior to the workshop, information about the identified technologies were entered
into TNAssess programme for different categories (as given in the Table 5-1).
The programme allows prioritisation to be executed based on Multi Criteria
Decision Analysis (MCDA) for all categories within which three or more technologies
were identified. Practically, using MCDA in TNA process means that the levels of
priority of certain technologies within the same category are determined by
evaluating benefits from each of these options in relation to several parameters. As a
minimum, TNAssess enables assessment against four criteria — development benefits
for environment, economy and society, as well as mitigation or adaptation benefits.
Besides these four basic criteria, TNAssess enables inclusion of other criteria, such as
a market potential (possibilities for market expansion) and internal rate of return of
investments, or creation and adding of new criteria (e.g. ease of implementation etc.).
On the basis of their previous knowledge, information on technologies/measures
which they received through the TNA process and discussions at the workshop, the
participants of the second project workshop evaluated i.e. assigned scores to all
options in technology categories in which there was a sufficient number of them (three
or more) to carry out TNAssess prioritisation. In total, three TNAssess prioritisations
were carried out in mitigation sub-sectors (for appropriate categories of technologies
for energy generation and consumption, and transport) and six prioritisations in
adaptation sub-sectors (one in each of the respective categories for water resources,
public health, agricultural land, agricultural production, coastal zone and forests).

Scores were assigned for each selected criteria'” on a scale 0 - 100, whereas the 0
score did not mean that deployment of the given technology would not bring any
benefits, but that the contribution of such technology to total benefits would be the
lowest in comparison to other options in the group (the evaluation score of 100 was
assigned to options with the largest perceived contribution). Appropriate rationales
were provided for all assigned scores.

"The basic criteria which were taken into account for most prioritisations were: 1) contribution to emission (or vulnerability for
adaptation) reductions; 2) contribution to economic development; 3) contribution to social development; and 4) contribution to
environmental protection. For a number of prioritizations in mitigation sub-sectors, market potential was also used as a criterion.



Participants of the workshop then assigned appropriate weights for each of the

Table 5-3: Example of assigned weights to prioritisation criteria for the category of medium to long term/ small

scored criteria and provided rationales for their decisions. Assessments of criteria scale technologies in the road transport sub-sector
weights are used in TNAssess to convert ranges of criteria scores to a common measure
. . . . . . . . Assign weight to
unit. This conversion is performed in such a way that for each criterion a difference improvement
between the least and most preferred options is analysed, and conclusion is made Criterion | €35t Most Consider.. | Weight | Rationale
bout the significance of such difference. A criterion for which the participants preferred  preferred
abou Ig 1Tl u | . I | whi p I Ip GHG emissions generated by transport are
believe that the difference between the least and most preferred option is the most The E:‘Qﬁh‘f;“i‘;“;‘*”;;i‘?‘ Rfi“““;““{:‘ﬁhmi'fo
. . re . . . . . . . A . iev y shifting from plug-in hybri
significant, is assigned the greatest weight of 100. The next criterion, for which this provemen efficient diesel motors could be significant,
d ff . d d b h d . . . d h . h riterion in since diesel-powered vehicles are widely used.
iIfference Is considered to be the second most Important one, IS assigne the weig t Efficient rcnme/inz from However, participants were concerned with
closest to the best-rated criteria, and so on. g A0 . TS go | theburden which diesel-powered vehicles
reduction hybrids R "Plug-in represent for local air quality, and, therefore,
engines hybfids‘ - they decided that the improvement, which
. . . . . . . e would be achieved by transfer from efficient
Examples of scoring and weighting for one criteria (environmental) for the category of :g:f?;z:f(;?esel diesel engines to electric vehicles, is much
medium to long term/ small scale technologies in road transport sub-sector are given engines'. more significant for the environmental
criteria. The participants assigned the weight
below (Tables 5-2 and 5-3)as an illustration (detailed reports for all TNAssess of 60 to GHG emission reduction.
el . . . . . The
prioritisations are available in an annex to the Montenegrin version of the document). improvement in | e that would be achieved i
.. . . . . . .. . ; mprovements that would be achieved i
As for the mitigation technologies, the scoring of contributions to emission reduction ficient jvi:‘r’:g;f:gta' efficient diesel engines were replaced with
. . . . . . . X Electric o . electric vehicleswould encompass elimination
was not done by the workshop participants. Instead, the ranking for this criterion was Environment ceilnegsiiles vehides | frominvesting | 100 il
automatically included in the prioritisation results on the basis of emission reduction sl e ;‘;ﬁ‘f?g:td this improvement as the most
H H 'Electric ’
estimates from the previous step. fo £
vehicles'.
o L . . A shift from efficient diesel engines to electric
Table 5-2: Examples of assessments for prioritisation criteria for medium to long term/ small scale technologies The vehicles would lead to significant savings in
in the road transport sub-sector improvement in fuel costs, since there would be no more need
Prioritisation criteria: contribution to GHG emissions economic for diesel. In terms of net present value, such
reduction criterion in change would represent a strong progress for
Estimated reduction of Note: Over 75% of vehicles in Montenegro Efficient Electric moving from the total vehicle fleet in Montenegro, almost
Technological Erisions) (e tonslot ee presently use diesel as fuel, and, therefore, a Economic diesel vehicles investing in 90 as important as environmental improvement.
options el 2 potential for application of efficient diesel engines 'Effif:ienlt diesel The participants were q},lite optimistic 'f\bout
Hvbrid vehic] 0.02 engines technology is bigger in comparison to ‘englngs,Fo the s‘cope gfthe potential use of electric and
yborid venicles 3 other technologies/types of vehicles. Due to :nvestling in hybrid vehicles. One of the arguments was
Plug-in hybrids 0.009 possibility for its larger application, this Ele‘ctrlcI that Montenegro was-a small country and as
- N . R vehicles'. such could be interesting to producers of
Efficient diesel technology has a bigger potential for GHG X .
X 0.072 L X these technologies as a testing ground.
éngines emission reduction compared to all other A shift from electric vehicles to efficient diesel
Electric vehicles 0.027 prioritised technologies. engines would lead to improvements in terms
Prioritisation criteria: contribution to environmental protection The of social acceptance. However, in comparison
Technological improvement in to the improvements due to a shift from the
options Scores | Rationale social criterion least to the most preferred option for
P Efficient in moving from environmental and economic criterion, this
Hybrid 50 Hybrid vehicles are estimated to generate half as many benefits to environment as Social E|eC"ﬂ'iC - Envesti.ng in 50 impljc'lvement was a.ss'essed to be ha.lf as
vehicles electric vehicles, since they still use fossil fuels to a significant degree. vehicles engines Electric significant. Economic improvement is more
vehicles', to tangible since the electric vehicle prices would
Environmental benefits from plug-in hybrids are estimated to be in-between those investing in fall as this technology develops, while the fuel
Plug-in e for hybrids and electric vehicles. The distances these vehicles can pass propelled by 'Effi'cient diesel pric.es would fiS.e.- It can be fEXPECted that
hybrids electricity is larger in comparison to hybrid vehicles, which results in lower use of engines'. social acceptability of electric and other
fossil fuels and lower emissions of air-polluting substances. vehicles|(whichjare now/substantially/more
Although efficient diesel engines would reduce pollution generated by diesel- - expensiveliiltalselineiesselnivhllowerpiles)
powered vehicles, combustion of fossil fuels in engines would still release certain Source: TNAssess Montenegro
amounts of polluting substances. Application of this technology would bring
- combined effects. On one side, continuing the use of diesel-powered vehicles,
Efficient - . - R
. though more efficiently, would give relatively small contribution in terms of
diesel 0 ] ; . L o
ngines pollution reduction per car. On the other side, taking into account that 75% ofall
eng vehicles in Montenegro are diesel-powered, total savings in fuel consumption could . . . .
be significant. Participants concluded that in the long term it is more important to Based on scores and We|ght5 aSSIgned in this way, the programme generates overall
value low level of environmental protection per car, which would be achieved by benefits from technology deployment and enables graphic and table presentation
application of this technology and it was thus given the lowest score. 7. K R ] K
Electric vehicles were estimated to give the most significant contribution to of results. Examples of results for two TNAssess prioritisations are given in the Figure
Electric environmental protection, mainly through reduction of local air pollution (in 5-1
R 100 addition to GHG emission reduction which was discussed under previous criteria). :
vehicles . ) .
Environmental benefits could be even larger if power supply from a network could
be (partially) replaced by charging batteries at off-grid stations.

Source: TNAssess Montenegro
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Figure 5-1: Graphic overview for prioritisations in energy supply and water resources sub-sectors Energy supply graph shows that based on the workshop participants’ assessments,
small hydropower plants are ranked as a number one priority, whereas solar

Result of TNAssess prioritisation of short term small scale technologies in the energy supply sub-sector - photovoltaic panels (SPV) are the second most preferred option. Overall benefits

mitigation (derived from assessed contribution to GHG emission reduction and scoring and
weighting of the selected criteria) for small hydropower plants and SPV have the scores
Small HPP of 304 and 241 respectively. In the cumulative score for small HPPs emission reduction
criteria contributes the most, whereas social criterion and market potential have the

Solar PV largest contribution to the total benefits for solar panels.
Al tarii e 8 GHG redurtion For prioritised short term large scale technologies in the water resources sub-sector,
® Environmental benefits from wastewater treatment and reuse have had the total score of 213, and
el : ;:::I""'c this option was ranked as the highest priority, while benefits from the second most
a Market potential preferred technology (reduction of losses in water supply systems) was given the
small CHP, overall score of 135. For wastewater treatment, it was assessed that the greatest
hinkaca contribution to overall benefits was realized on the basis of environmental protection,
while economic criterion also had significant contribution. The graph from the Figure
Criviria sasirbiidnn 5-1 also shows that, when two priority technologies for water resources in this group

are considered, it was estimated that reduction of losses contributes much more to

Result of TNAssess prioritisation for shorttermlarge scale technologies in the water resources sub-sector — Vumerablllty reduction in the sub-sector than wastewater treatment and reuse.

adaptation
Besides prioritisation of technological options and measures based on the benefits
generated by their deployment, which has been discussed so far, TNAssess also
Wastewater enables prioritisation on the basis of benefit to cost ratio. Category of small scale short
treatment

term technologies relevant for mitigation and energy consumption sub-sector is used
as an example (Figure 5-2) to illustrate and discuss results of TNAssess prioritisations
based on costs and benefits. Out of six identified options in this category, solar systems
for water heating were assessed as a number one priority on the basis of benefits they

Reduction of
losses

B Vulnerability ) SO @il ) ) )
provide for selected criteria (emission reduction, contribution to development
Vulnerability B ieonmariil pl’lOfItIeS., market potential). Amor)g |nd|V|dua)I c'rlterla, the'greates.t contrlbut!on to the
— cumulative score of 273 was provided by emission reduction (which was estimated at

) 0.18 Mt CO, equivalent in comparison to 0.034 Mt estimated for insulation as the

W Econinia second most preferred option). Total benefits from deployment of the second priority
Flood option —insulation of buildings-received the score of 222, while the largest
warning m Social contributionsto the overall score were made on the grounds of economic criteria

(reduction of heating and cooling costs) and market potential.
Criexia comsibution As shown in the Figure 5-2, priorities are different if relationship between benefits and
costs is taken into account. The most favourable ratio (and thus the highest priority)
Source: TNAssess Montenegro is recorded for the option of efficient lighting, since estimated costs for application of
this technology are quite low and benefits significant, while the second best option
from the benefits only prioritisation — insulation of buildings - is assessed as the least
preferred option in terms of benefits to costs ratio. Such a result for insulation of
buildings is due to exceptionally high costs estimated at over € 1.8 billion over the
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course of 25 years (at the level of full technical potential, i.e. application on all the
buildings).

The example from the Figure 5-2 indicates how the TNAssess prioritisation results may
be interpreted and used by stakeholders to decide on the best technological options
in terms of maximising benefits for implementation of sustainable development
priorities and fulfilment of potential for GHG emission reduction, while minimizing the
costs. Prioritisation on the basis of benefit to cost ratio was not carried out for
adaptation technologies/measures, since precise cost estimates were not done for
these technologies.

Figure 5-2: Results of TNAssess prioritisation for small scaleshort term technologies in the energy consumption
sub-sector

Prioritisation results based on benefits only

Solar systems

Insulation

Hrat pumps
= GHE reduction
8 [nvironmental
Efficient Iigh‘lil‘lg = Ecomomic
u social

4 . Markst potentisl
Efficient fridges " '

Matural gas use

Critaria contribution

Prioritisation results based on benefits and costs

Efficient lighting
u Total costs

Ffficiont fridges
Matural gas uze

Salar systems

Insulation

Banaefit to cost ratio

Source: TNAssess Montenegro

For technology categories where less than three technologies were identified,
priorities were determined without using TNAssess on the basis of criteria similar to
those applied in the programme. The participants of the workshop were asked to

assess priority levels taking into account potential of each technology/measure to
contribute to emissions or vulnerability reduction, and to achievement of
development priorities. Opinions were then summarized into an overall assessment of
priority levels of different technologies.

As a result of these assessments and TNAssess prioritisations, at the end of the second
project workshop, one or two priority technological options were singled out for all
categories in which technologies were identified during the first step in the
prioritisation process for each of the priority sub-sectors. During their work,
participants of the second workshop decided to add two more options- bike lanes
and public transport improvements —as new priorities in the categories of short term/
small scale and short term/ large scale technologies (public transport improvement
was included as the first priority in its category, besides application of
liquefiedpetroleum gas, and bike lanes were added as a sole priority in respective
category).

When TNAssess prioritisations are conducted, the programme enables sensitivity
analysis of results obtained based on the original assessments (scoring and weighting
for each criterion). The purpose of the analysis is to come to reliable/robust choices
(assessments) in the situation where there are some uncertainties.

The graph generated by the TNAssess programme for sensitivity analysis (example
from the prioritisation of short term large scale technologies in the public health
sub-sector is given in the Figure 5-3)shows robustness of assessmentson the
most preferred (i.e. priority or highest ranked) technological option in relation to
changes in scores and criterion weights. The name of the most preferred option
appears at the top of the graph. All the criteria are then listed and colours (or empty
fields) are used to indicate how robust is the assessment on the most preferred option
in relation to potential increase (on the right hand side) or decrease (on the left side)
in the assigned scores. Indications which may appear in the graph have the following
meanings:
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Red colour: Cumulative weightwould have to change by 5 percentage
points or less in order to change the most preferred option.

Yellow colour: Cumulative weight would have to change by 5 - 15 points in
order to change the most preferred option.

Green colour: Cumulative weight would have to change by more than 15
percentage points in order to change the most preferred option.

Blank field: No change in cumulative weight would change the most
preferred option.

In cases when increase or decrease in criteria weights would result in a change of the
most preferred option, the name of the new most preferred option is shown besides
the coloured field. Blank or green field in the graph means that a result is robust and
that even significant changes in the cumulative scores would not affect the most
preferred option; robustness of results marked with yellow field can be assessed as
lower but still acceptable, while the red field indicates that a result is not robust
and that initial assessment should be repeated (traffic light approach).

Figure 5-3: An example of sensitivity analysis

The most preferred option Control of drinking water

Reduce cumulative L Increase
. Criterion . .
weight cumulative weight

Infrastructure Infectious
maintenance Vulnerability diseases

Infrastructure

Environment .
maintenance

Infectious . Infrastructure
. Economic .

diseases maintenance

Infectious . Infrastructure
. Social .

diseases maintenance

Source: TNAssess Montenegro

For the example from the Figure 5-3, scoring results are relatively robust for
vulnerability criterion, and robust for all other criteria. Namely, if cumulative weight
originally assigned for vulnerability criterion (in the prioritisation where control of
drinking water came out as the most preferred option)would increase by 5 - 15

percentage points, drinking water control would no longer be the most preferred
option, and control of infectious diseases would take its place.

In cases when analysis by TNAssess programme indicated that achieved results were
sensitive to minor changes in assigned weights, participants of the workshop
reconsidered original assessments and intervened in such a way to obtain robust
results, with all “green lights”, or green and yellow (more details about sensitivity
analysis for all prioritisations carried out in TNAssess are available in an annex to the
Montenegrin version of the

document).

Based on discussions from the second project workshop and a review of results of
TNAssess prioritisations, the TNA team decided to select technologies and measures
summarized in the Tables 5-4 and 5-5 as the best technological options for achievement
of development and climate goals. These technologies and measures were examined
further (analysis of conditions for their deployment and diffusion and identification
of measures for improvement of these conditions) in order to formulate the national
strategy and establish an action plan for accelerating application and transfer of priority
technologies.
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A well organised public health sector is necessary to deal with extreme weather

conditions as one of the anticipated consequences of climate change. Timely action of
public health sector services mitigates the consequences of climate change and

contributes to preservation of health.

These measures help optimise the use of water resources by reducing consumption of

water in agriculture, which is important in situations when water shortages are

experienced. Agricultural production benefits from irrigation through increased yields

and stabilisation, which gives producers significant guarantees.

This method can reduce influence of heat and water stress, as well as their joint

impact on cultivated crops.

Application of this measure can significantly reduce production risk at smaller

agricultural holdingssince it provides a wide range of options to reduce vulnerability.

Practical training for producers promotes sustainable resource management,

environmental protection, and application of up-to-date agricultural practices and

knowledge, which all together lead to reduction of risk from CC andimprove

adaptation abilities.

Application of ICZM methods and tools would lead to changes in coastal zone planning

and management, which would significantly reduce the risk from climate change and

improve development of settlements and economy in a climate-resilient way.

Through water retention and prevention or attenuation of flood waves, as well as

through reduction of erosion, this technology can significantly contribute to a long-
term reduction of vulnerability to climate change. Wetland areas contribute to a

spontaneous adaptation to sea level rise.

Design of adaptation measures and monitoring their application and effects, as well as

reduction of vulnerability to climate change, are impossible to achieve without reliable

information on baseline conditions and continual changes in coastal area.

Introduction and wide application of this technology would lead to significant

reduction of vulnerability. Protective measures which are primarily considered within
this technology are: maintenance and protection of existing forests; conversion

ofcoppice into high forests; rehabilitation of degraded forests etc.

Introduction and wide application of this technology would lead to significant
reduction of vulnerability to climate change. Criteria for sustainable forest

management include biodiversity conservation, preservation of forest productivity and

of forest ecosystems health, and conservation of land and water resources.
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fter priority technologies have been determined, the next steps in TNA Montenegro

were conducted in order to provide an answer to the question on how transfer,

development, deployment or diffusion of these technologies can be stimulated
and accelerated and to formulate remaining elements of the national TNA strategy.
The first in a row of these steps was organisation of preparatory meetings for development
of the national strategy, which were separately held for mitigation and adaptation at
the end of May 2012. The meetings gathered majority of participants of TNA process
and were aiming to:

« Remind participants of development priorities that served as a
starting point for TNA process;

- Definethe desired scale of technology deployment, i.e. to set specific
goals for different technologies;

- Identify system barriers which prevent deployment of technologies on
the desired scale;

« Suggest solutions for elimination of barriers, i.e. for creation of
enabling environment for deployment of technologies for
low-emission development adapted to climate change.

At the meeting dedicated to mitigation technologies, the barriers from three key
categories (barriers related to existence of enabling environment, market chain related
barriers and support services related barriers) were discussed, while at the meeting on
conditions for deployment of adaptation technologies and measures, barriers were
discussed in general terms.

Preparatory meetings resulted in comprehensive materials with detailed elaboration
of barriers and proposals of solutions, i.e. measures for elimination of barriers for each
of the prioritised technologies, as well as with proposed objectives for desired levels
of deployment of individual technologies. In the period after these meetings and in
preparing for the final workshop, TNA team has analysed and aggregated identified
barriers.

Proposed solutions have been rationalised and turned into measures for acceleration
of priority technologies deployment. The measures were then classified by technology
development stages (research and development or R&D - deployment - diffusion)'®,
by sub-sectors and by the following groups of measures: 1) networking; 2) policies and
instruments for their implementation; 3) organisational and behavioural change;

7 Almost all priority technologies which are identified through TNA Montenegro are in the deployment and diffusionstages,
which means that these are tested, mature market technologies which are either present (but not sufficiently diffused) in
Montenegro or there are possibilities and interest for their application (as in case of solar thermal power plants). Nevertheless, for
some of these technologies it is necessary to implement activities from the research and development stage in order to further
explore the potentials and possible needs for adaptation to local conditions.
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4) market, system support and financial services; 5) training, education and development
of skills; and 6) international cooperation and intellectual property rights. Following
aggregation and grouping of measures, proposal of priority ones was made based on
discussions from the May meetings and with the intention to validate such proposals
at the final workshop. Finally, the proposed priority measures were characterised in a
way as to prepare elements necessary for formulation of action plan (brief description
of measures was included, implementation time frame determined, responsibility for
implementation assigned and costs needed to implement the measures estimated).
At the same time, draft of the final TNA report was prepared.

Estimation of costs done as a part of characterisation of measures for the action plan
only refers to elements and activities necessary to prepare implementation of measures,
whereas potential infrastructure or fiscal interventions and their financial implications
were not encompassed. For example, costs related to installation of new measuring
equipment were not taken into account when estimating costs for water charging
based on used quantities (one of the measures for reduction of losses in water supply
systems). Instead, costs were estimated based on efforts needed to implement
organisational and other improvements in companies that manage water supply
systems. Similarly, estimated costs for tax breaks and other incentives (these have
been identified as measures needed to accelerate deployment of several mitigation
technologies) do not entail total amount needed for such measures (how much would,
for example, lowering of VAT for certain equipment and materials cost the state budget)
but only the costs of administrative efforts to define possibilities and establish
incentivising schemes. Elements used for the estimation of costs for creation of enabling
environment for deployment of priority technologies are thus primarily referring to
administrative (policy making and implementation) and capacity building costs, as
well as to the costs for networking, improvements in the availability of information,
training and awareness raising activities and similar.

Due to the fact that the scope of certain measures from the action plan has not been
defined precisely (for example, with the level of detail to which action plan measures
have been developed it was not possible to decide the exact number of persons
for whom certain training was needed or whether such training would be provided
through study visits, longer and certified training programmes or shorter seminars),
these cost estimates should be taken as a rough indicator of financial assets needed
to prepare and implement different measures. The approach to cost estimation was
conservative (lowest possible amounts were used) and generally speaking it entailed
determination of the needed number of activities or elements (e.g. number of
campaigns that need to be conducted, meetings to be held, persons to be trained) and
unit costs, or determination of annual costs for certain activities and its multiplication

by the number of years planned for implementation. It is necessary to distinguish the
TNA action plan’s costs for creation of enabling environment from the technologies
deployment costs (which were discussed in the Chapter 5).

When materials (including TNA draft report, aggregated barriers and solutions, and
proposal of priority measures for the action plan) were prepared as discussed in the
previous paragraphs, final TNA workshop was organised and held on October 4 and
52012 in Ulcinj. The workshop programme was set up in such a way to first remind
participants of the previous steps in the process and familiarise them with the draft
report. During the second workshop session, summarised results of the preparatory
meetings from May 2012 were presented to participants, and their opinion was sought
regarding the proposed objectives for deployment of technologies/measures and the
main identified barriers and solutions.

Based on the received opinions and suggestions, final objectives for the deployment of
priority technologies were established and key barriers and solutions were confirmed/
amended. Agreed objectives and barriers for mitigation technologies are shown in the
Table 6-1, and for adaptation in the Table 6-2. Suggestions of the workshop
participants pertinent to the solutions have been integrated in the TNA action plan
(the final version of the action plan is included in the Annex 1).
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Final objectives for technology deployment in energy sub-sectors have been set based
on strategic documents, development priorities, comparative experiences of other
countries and, in the opinion of TNA participants - realistic possibilities (provided that
adequate support measures are implemented). Objectives for the road transport
sub-sector have been derived from the discussions of stakeholders taking part in
the TNA process and they reflect necessary and possible improvements in the public
transport system, including development of non-motorised modes of transport, and
introduction and diffusion of low-emissions vehicle technologies. As for the aluminum
production sub-sector, the objectives are set having in mind the need to apply the
three interlinked priority technological measures in all the electrolysers in the APP
(supposing the so far capacity of the plant).

Table 6-1 also contains deployment costs for different technologies adjusted to the
final objectives. For example, costs of deployment of solar systems, which have been
estimated for the maximum technical potential in the previous chapter, are now
re-calculated for the set objective: application in 80% of all households from individual
buildings (houses) and widespread use (app 45% of all units) in collective housing
(apartment buildings) and service sector.

As for the energy sector barriers, it can be said that despite significant efforts to
enhance the planning and regulatory framework of renewable energy sources (RES)
and implementation of energy efficiency measures, examples of conflicting and
de-stimulating policies, regulations and procedures are still evident. Insufficiently
stimulating purchase prices and (limited) possibilities to connect to electric grid
reprsent major barriers for RES. Important barrier for most technologies in the
sub-sectors of energy consumption (in residential and service sectors) and energy
supply is lack (or non-enforcement) of standards for products, materials and execution
of works. Lack of awareness on importance of RES and EE technologies, insufficient
interest among citizens, lack of capacities and abilities, insufficient knowledge about
technologies and insufficient number of demonstration projects to present advantages
of different options, are also inhibiting. Insufficient local expertise for development
and preparation of projects is another significant deficiency of the system for deployment
of new technologies and their diffusion in Montenegro (for energy sector and in
general). Participants of the TNA process concluded that some of the most important
barriers for technologies deployment include lack of fiscal and financial incentives
(which negatively affects prices and reduces affordability) and low availability of
favourable financial sources for both private and public sectors.

In the sub-sector of road transport, the key barriers are related to the lack of adequate
policies and measures to stimulate deployment of low emission and zero-emission
transport means and modes, insufficient capacities and insufficiently developed
awareness. The current state-of-affairs of transport infrastructure, organisation in the
system and condition of the vehicle fleet (private and public transport vehicles alike)
are also stressed as major shortcomings. With respect to aluminium production, the
key barrier for implementation of priority technology options is a serious crisis faced
by the only producer in Montenegro.

Table 6-2: Priority technologies and measures for adaptation: objectives and key barriers

Priority technology/ measure (with objectives)

Key barriers

WATER RESOURCES

1. Treatment of drinking water in households
(Ensure adequate treatment of drinking water in
households when necessary)

2. Rainwater harvesting
(Better and safer use of technology in areas with scarce
water resources)

3. Wastewater treatment and reuse
(Wastewater treatment plants for agglomerations with
> 10,000 inhabitants by 2025;widespread reuse)

4. Reduction of losses, detection and reparation of
damages in water supply systems
(Half current losses in water supply systems by 2025)

5. Use of water efficient appliances
(Elimination of inefficient appliances from the market by
2025)

There are no regulations or advices on water
treatment in households

Harvested rainwater has a limited usability (further
treatment could be needed, use for agriculture
possible), technology is regionally relevant

It is necessary to meter consumption and have
economic prices of water (including in rural areas)
Out-dated water supply and sewage systems

Lack of financial sources

Management capacity and ownership of water
supply systems in rural areas

Tradition and social values: use of drinking water for
other purposes is common; lack of awareness on
the need to preserve water

Insufficient knowledge on possibilities to reuse
water, lack of interest

Lack of infrastructure for the use of technical water
Wastewater treatment is financially demanding
Affordability of efficient appliances, unavailability of
information

PUBLIC HEALTH

1. Strategy and action plan for prevention and
mitigation of impacts

(Preparation of strategic documents, improvements in

data availability)

2. Control of drinking water

(Halve the share of population that is currently not

covered by regular drinking water control programmes

by 2025)

3. Strengthening supervisions and control of
infectious diseases

(Establish the system for supervising new and

prospective diseases)

4. Medical research

(Transfer of knowledge from other countries, planning

and implementation of priority medical research on

health impacts of CC)

5. Strengtheninghealth sector capacities, especially
in emergency services

(Capacity building for adequate response to health

challenges caused by CC)

Lack of data and knowledge on expected effects of
climate change and impacts on health

Insufficient cooperation and exchange between
EPA, HMland health system

Irregular control of drinking water from local water
supply systems, wells and other individual solutions
There is no system for supervising new and
prospective diseases

Insufficientcapacities of relevant services: lack of
staff, especially of medical doctors, inadequate
equipment and technical means

Knowledge on operating under changed climate
conditions is lacking

AGRICULTURE

1. Sprinkler and drip irrigation
(Irrigation systems on some 50% of suitable areas or
35,000 ha by 2025)

2. Adequate manure use and soil fertility control
(Enhancing the system for soil fertility control and
adequate manure use)

Reduced availability of water in the future
Relatively high investment costs for advanced
irrigation systems (dripping), lack of incentives
Lack of information on the ground, insufficient
advices

Weak information basis (registers) on agricultural
producers, soil fertility and manure application
Lack of knowledge on soil management under
climate change conditions, insufficient cooperation
(in the country and with international research
centres)

Inadequate control of the use of artificial fertilisers,
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AGRICULTURE

3. Combined agricultural production

(Strengthening support system for development of
combined production as a form of adaptation to climate
change)

4. Practical training for producers
(Advancement and expansion of existing programmes)

insufficient use of organic and lack of experience
with micro-biological manures

Undeveloped associations of producers

There are social and cultural barriers that slow
down acceptance of new knowledge and skills
Climate change concerns are not sufficiently
integrated into support and training programmes
for transfer of knowledge

Local knowledge and specificities are not paid
enough attention in trainings for producers

FORESTS

1. Implementation of sustainable forest
management practices

(Improving management and implementing protective

measures in order to improve resilience of forests to CC)

2. Sustainable forest management planning
(Enhancing the system for management planning in
order to mitigate future negative impacts of CC on
forest ecosystems)

Limited capacities of all the stakeholders to apply
new approaches, limited research capacities
Limited awareness on the necessity of sustainable
management

Short-term benefits take precedence over long-
term sustainable management

It is necessary to adjust techniques and methods for
forestry planning to local conditions

Difficulties with inclusion of private forests into
planning

Market for wood products of lower value is not
developed

Weak control of forest exploitation, non-
enforcement of regulations and plans in carrying
out concession contracts

Lack of information to support application of
modern technologies, lack of knowledge on climate
change

Insufficient inter-sectoral cooperation

COASTAL AREA

1. Integrated management(including set-back line)

(Establish ICZM system — legal and institutional

framework —and define set-back line in accordance

with Barcelona Convention requirements in the next 5

years)

2. Protection and restoration of wetlands

(Enhancing the system for protection of valuable

wetland ecosystems)

3. Systematic observation and monitoring of changes
in the coastal area

(Development of comprehensive and reliable

information system by 2025 and establishment of

continuous monitoring of coastal processes)

Insufficiently developed legal and institutional
framework

Low awareness on CC impacts

Pressures to build in the immediate vicinity of the
coastline and in sensitive areas

Conflicting regulations and competencies
Inadequate capacities at national and local levels
Spatial planning system does not integrate CC risks
Lack of awareness on importance of wetlands
Lack of systematised baseline data on sea and
coastal area and their limited availability

Lack of projections on trends caused by CC
Insufficient local expertise

Lack of detailed knowledge and information on vulnerability and the most appropriate
responses to climate change together with insufficient capacitieshave been
recognised as the most important barriers for deployment of adaptation technologies
and measures. The scale in which internationally known modern adaptation
strategies and measures are used and adjusted to local conditions is unsatisfactory.
Weak organisation, lack of coordination and cooperation between responsible
institutions and other actors are also emphasised as a significant problem in different
sub-sectors, along with insufficient level of supervision over implementation of
regulations. Similar to the situation with mitigation technologies, lack of awareness
represents another significant limitation. For technologies and measures which
encompass certain activities on infrastructure development (e.g. establishment of
information systems, interventions on water supply and waste water treatment
systems, application of irrigation systems, enhancement of technical equipment etc.),
lack of financial resources represents an exceptionally important barrier.

Objectives for deployment of adaptation technologies and measures mainly refer to
the period until 2025. The have been set based on the existing conditions and
discussions of the TNA participants on possible and necessary improvements in order
to reduce vulnerability to climate change and ensure achievement of development
goals under changed climatic conditions.

Final results of the TNA process have been formulated through the discussions on the
final workshop and amendments of materials from the preparatory meetings (held in
May 2012). At the same time, decisions needed to finalise national strategy and action
plan for acceleration of technological innovations for climate and development goals
have been made. Constituent parts of TNA strategy for Montenegro are:

1. Portfolios of priority technologies for emission reductions and
adaptation with costs and benefits;

2. Objectives or aspirational levels of deployment of individual
technologies; and

3. Set of measures to accelerate transfer, deployment and diffusion of
technologies (action plan for the implementation of strategy was derived
from those).
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Key recommendations for national level strategic decision making (i.e. forimplementation
of TNA strategy) are elaborated in the following paragraphs. In addition, a number of
projects the realisation of which would make a strong impetus for strategy and
action plan implementation are listed, as identified by the TNA participants. Finally,
some general considerations on strategy implementation and financing are provided.

Analyses conducted in the TNA process recommend solar technologies as a high priority
for energy sector (energy supply and consumption in residential and service sectors),
which is responsible for half of the total emissions of greenhouse gases. Solar water
heating systems have been prioritised as a technology that helps achieve significant
energy savings. In the energy supply sub-sector TNA objective has been set at 100 MW
of installed capacity for solar photovoltaic panels and solar thermal power plants at
the end of 25 years. TNA recommends acceleration of deployment of these
technologies which are now at the very beginning' or, as is the case with solar thermal
power plants, non-existent, since they have significant potential and have not been
paid sufficient attention in the so far policies.

If adequate supportis provided for their application, solar sources and small
hydropower plants (TNA objective for SHPPs has been taken over from innovated
Energy development strategy) would have installed capacity of around 200 MW at the
end of 25 years period, which is close to current capacity of TPP Pljevlja and is slightly
below one fourth of the total installed capacity in the country. By applying these
technologies, emissions would be reduced for more than 15 Mt of Co, equivalent,
which is roughly three times the total annual emissions (counting the 2009 level).
Necessary investments (not taking into account expected lower prices of solar
technologies over the time) are in the range of € 26 million a year.

Together with application of technologies for efficient use of energy that have been
prioritised in the TNA process (insulation of buildings, use of efficient air conditioners,
automated energy management in buildings) and of other EE measures and technologies,
such development in the energy sector would significantly contribute to a decrease of
dependence on energy imports but also to fulfilment of other, very important goals
such as harmonisation with the EU climate policy, increase in EE and competitiveness,
market development and employment, reduction of pollution and improvements in
the quality of housing conditions, and others. On the other hand, meeting the climate
and especially the EU goal of reducing CO, emissions for 80 - 95% until 2050 can hardly
be guaranteed if solutions such as development of second block of TPP Pljevlja are
opted for in energy sector development. Likewise, mobilisation of necessary financial
resources for incentives for EE and RES technologies can hardly be achieved if support
(through direct or indirect subsidies) for energy and emission intensive industries such
as aluminium production is continued. Large hydropower plants were not included in
TNA strategy (even though their potential for emission reductions is significant and

" According to the results of 2011 population census, for example, only 109 out of the total number of 247,000 housing units have
had the equipment for solar energy utilisation. Montesol project that is being implemented since last year provides favourable
conditions for instalment of solar collectors; so far, around 100 households have used this support. There is also a programme of
support for instalment of solar equipment at remote mountain summer cottages (where the state finances 70% of the total cost
of installation).

undisputed) due to negative environmental impacts and some controversies that have
followed so far plans for development of these facilities.

Plasma technology has been prioritised in the category of long term technologies in
energy supply sub-sector despite some uncertainties (related to its applicability,
environmental impacts and similar) and very high costs. It was assessed this option
should be further examined, primarily due to the fact it has a potential to generate
significant benefits not only for energy generation but also for waste management
(resolving the problem of final disposal of waste).

As for the TNA strategy in road transport sub-sector, it is based on public transport
improvements and development of alternative transport modes (such as cycling, for
example), with gradual introduction of technological solutions for vehicles and traffic
regulation that substantially contribute to emission reductions.

Introduction of TNA prioritised technologies into Aluminium plant Podgorica would
be, when it comes to emission reduction, the most cost effective intervention since it
would lead to substantially reduced emissions (for 3.5 Mt) with relatively low
investment (€ 28 million over the course of 25 years). If the plant continues to operate,
improvements in the existing technological processes or introduction of new

technology are an obligation APP will have to fulfil in the future under the Law on
integrated pollution prevention and control (which requires use of best available
technologies). Current decommissioning of cells®*® due to restricted electricity supply
and financial losses further complicates situation and it is questionable whether it will
be possible to put these cells back into operation (due to exceptionally high costs of
re-instigating decommissioned cells) or will it be necessary to construct new ones. In
case a long-term sustainable solution for the plant is found and it continues operating,

TNA recommendation is to, as a minimum, introduce proposed (Table 6-1) technological
measures and thus ensure substantial emission reduction.

TNA strategy for priority adaptation sub-sectors is complementary with relevant
sectoral policies and goals and is mainly based on technologies and measures that will:

2 According to media reports, almost 50% of all cells has been decomissioned as of October 2012.
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- Contribute to rational use of water and preservation of water quality;

« Strengthen public health sector to provide adequate responses to
negative health impacts of climate change;

- Contribute to preservation of agricultural land quality and help
agricultural producers to sustain production and adapt to changed
climatic conditions;

« Improve planning and management of forests in order to increase their
resilience to climate change;

« Strengthen structures and develop instruments for integrated
management in the coastal area.

TNA strategy can be implemented i.e. priority technologies can be deployed at desired
level only if systematic support measures are carried out as detailed in the action plan.
Cross-sectoral measures that should be paid special attention are:

« Fiscal (lowering of VAT and customs rates) and financial (subsidies,
favourable loans) incentives;

» Awareness raising and educational campaigns (changing people’s mind sets);

« Trainings to transfer and disseminate necessary specialists knowledge and
skills;

« Discouraging unsustainable behaviours (by adopting and
implementing appropriate instruments, regulations and standards);

« Improved cooperation and coordination among competent
institutions as well as with other stakeholders (private sector, scientific and
research community, civil society);

« Enhancing databases and information systems;

« Conducting studies, analyses and research for better understanding of
implications of climate change for economy, society and the environment.

In addition to the recommendation of paying special attention to cross-sectoral
measures, a number of pilot/demonstration projects (at the level of project ideas) has
been identified and recommended in the TNA process. Realisation of these projects
is seen as a way to strongly contribute to the implementation of strategy and action
plan. Proposed projects are:

Organisation of workshops and preparation of manuals for making and
installing solar collectors (while integrating guidelines for protection of
space and the environment)

Mojkovac as a pilot municipality for achievement of climate
and development goals by using RES and EE technologies: preparation and
implementation of several small scale projects (small HPP on
gravitational water supply system, efficient public lighting, solar
and other RES technologies for supplying electricity to remote
households not connected to grid, and similar) that would have a
demonstration character and are recognised in the local Green agenda;
researching possibilities for construction of solar thermal power plant at
the location of restored mining tailings

Feasibility study for development of bike lanes in Podgorica with proposal
of the most feasible solutions (pilot lanes) in accordance with existing
spatial plans

Pilot project for using electric vehicles/buses in public transport
with mobile charging stations with solar panels

Preparation of pollination map, including survey of the existing conditions
(measurements and organisation of data), strengthening of cooperation
among expert services (health, meteorological, forestry, spatial planning)
and creation of preconditions for prevention and treatment of pollen
related illnesses

Analysis and assessment of vulnerability of agricultural producers
for extreme weather conditions and climate change in general

Preparation of study on coastal area wetlands (significance for reduction of
vulnerability to CC in coastal area, links with Natura 2000, degree to which

they are endangered and necessary protection measures)

Research on vulnerability of different types of forests to climate change
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Adoption of national climate policy and systematic integration of climate
change concerns into sectoral policies are very important for the
implementation of TNA strategy and action plan. On the other hand, TNA
represents a significant contribution to both of these processes
(formulation of climate policy and integration into sectoral) because it
offers concrete analyses and parameters which can be used by decision
makers to evaluate different alternatives and opt for appropriate solutions.
The EU integration process will represent an important impetus for the
implementation of TNA strategy and action plan since TNA results are
based on the same premises as the European climate change mitigation
and adaptation policies. Implementation of TNA results and recommendations
willhave synergetic effects for a range of national policies and programmes,
such as, for example, recently adopted objective of 33% share of
renewable sources in total energy consumption and energy efficiency
programmes. A very important role for the TNA implementation is also
played by transfer of internationally available knowledge through
networking and cooperation on all levels, including local (cooperation of
municipalities with corresponding partners in other countries) and the
level of scientific and research centres. It is also necessary to mobilise local
knowledge as an important resource and to apply it in a way that serves
the function of acceleration of technology deployment.

As for financing of the deployment of priority TNA technologies and action
plan, a strong and unambiguous state support is needed, both through
provision of financial incentives and participation in project funding, as
well as through adequate policy making and implementation. Local
self-governments are also in a position and need to contribute, within the
limits of their competencies.

Mobilisation of financial resources of the private sector is exceptionally
important, and can be done, among other ways, through public private
partnerships and through creation of favourable conditions for
investments. International climate funds and bilateral assistance represent
yet another channel for raising part of the necessary funds for deployment
of TNA technologies. International financing institutions (especially EBRD)
are also important.

After objectives and barriers aggregated by sectors/sub-sectors have been
confirmed, participants of the final workshop considered (then) proposed
action plan with priority measures and their characterisation (description,
responsibilities, estimated costs for implementation of measures etc.).

Suggestions provided were used to finalise TNA action plan, which in addition
to prioritised contains other identified measures, and which has been, in line with
suggestions from the final workshop, amended to include recommendations for
monitoring and evaluation at the sub-sector level. While defining TNA measures, every
effort was made to ensure they are sustainable and effective, and that there is no
incompatibility among them. Final TNA action planin a table formatis included inthe Annex 1.

NA Montenegro process and results presented in this document have emerged

from a series of activities organised in the period May 2011 - October 2012 with

the aim to inform about and involve all the stakeholders in the assessment of
priority needs for technological innovation, solutions, knowledge and approaches for
reducing the emissions of greenhouse gases on one, and reducing vulnerability of
natural and socio-economic systems to expected changes of the climate on the other
side.

Identification of development priorities in the context of climate change and of priority
sub-sectors for mitigation and adaptation were the initial steps in the process. The
next step referred to identification of appropriate mitigation and adaptation technologies
and measures.

Prioritisation of technologies/measures within different categories (from short term/
small scale technologies to medium to long term/large scale ones) was conducted
based on estimated costs and contributions to emission and vulnerability reductions,
as well as based on participants’ assessments of benefits that would be generated by
their application. Technologies were assessed for several criteria including contribution
to climate and sustainable development goals. TNAssess programme was used as
technical support for prioritisation of a certain number of technologies.

In the final stage of the TNA process objectives were set and measures identified for
creation of favourable environment for deployment of priority technologies. These
activities marked completion of work on the national strategy and action plan for
acceleration of technology deployment. Measures included in the action plan were
defined as responses to barriers which currently slow down or prevent transfer,
deployment and diffusion of new technologies and approaches.

Methodology and recommendations of the new TNA Handbook (prepared in 2010 by
UNDP under the auspices of UNFCCC) were used to conduct TNA Montenegro.
Experiences with the application of the new Handbook in Montenegro can be
summarised in the following way:
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+TNA methodology represents a solid framework for systematic implementation
of the process with clear links between various process stages;

« Methodology proposed in the TNA Handbook is not always easy to follow
in an environment where a wide range of stakeholders is working together;

« Application of TNA methodology in Montenegro has been made more
difficult because of uncertainties and lack of information that were
particularly pronounced for adaptation sub-sectors; these have hindered
quantification of certain elements and made assessment of benefits less
precise;

« Introduction of multi criteria decision analysis (MCDA) in the procedure of
technology assessment has given a new quality to the entire process and
offered a possible model for further consideration of sustainable development
options in the country;

- Tools and information sources recommended in the Handbook (such as
the ClimateTechWiki database and TNAssess) have facilitated the process,
especially when it comes to mitigation technologies; at the same time, the
need to improve information and technical solutions for supporting the
process have been identified;

« Flexible approach and adjustment of certain recommendations from the
Handbook to local conditions, participants in the process and available
time and information is necessary.

TNA process has contributed to awareness raising on climate change in Montenegro
and represents an important source of information for further steps in formulating and
implementing climate policy. Analyses done through TNA Montenegro go a step
further compared to relevant considerations from the National Communications as
they discuss certain issues in a more specific way and propose solutions for low
emissions and low vulnerability development. The process has also demonstrated
importance of participation of different stakeholders for generation of additional
knowledge and information and for the quality of overall results. TNA results
encapsulated in the strategy and action plan can be used to support preparation of
documents such as Second National Communication, National Sustainable
Development Strategy (the review of which is forthcoming), NAMAs and NAP.

TNA document informs decision makers on advantages and disadvantages of different
approaches and on implications of climate change for future development. At the
same time, portfolio of priority technologies is recommended to relevant institutions,
together with the action plan for acceleration of their deployment. It is up to the
government to make choices regarding the manner and dynamics of implementation
of TNA recommendations based on available administrative, technical and financial
capacities. TNA also defines a set of actions and measures where stakeholders other
than administration have the key role in their implementation.

Majority of technologies prioritised in the TNA process are short term technologies,
which means that they are well known commercial technologies present at markets.
Systematic effort for creation of enabling environment is necessary if deployment of
these technologies is to be accelerated. At the same time, importance of research and
development has been emphasised for transfer and diffusion of technological
innovations as a necessary element for deployment of certain short term (pertaining
to further research of potential, collection of data and vulnerability assessments, the
need to adjust to local conditions and similar) and especially for medium to long term
technologies.

TNA strategy and action plan complement several of the current programmes and
projects in the areas of climate, energy and other policies and a growing number of
initiatives to direct country’s development towards low-carbon technologies and
green economy. At the same time, TNA Montenegro indicates that attainment of
development, climate and EU integration goals is possible if the so far practices of
favouring emissions and energy intensive project and solutions is modified and

support redirected towards new technologies that contribute to achievement of
sustainable development goals and generate higher total benefits.

Having in mind conducted process and considering overall conditions it is possible to
single out the following recommendations for the TNA implementation:

« Climate change concerns and results of TNA process should be integrated
into sectoral policies and strategies; integration of TNA results with other
UNFCCC processes such as national communications, NAMAs and NAP are
of particular importance;

« Presentation and promotion of the key TNA recommendations and results
is needed; Ministry of Sustainable Development and Tourism should play
a lead role in pointing out the climate change issues and the need for their
thorough consideration in preparing development plans and programmes;




74

+ Climate and sustainable development goals can be achieved through
coordinated efforts, despite limited administrative and other stakeholders’
capacities;

« Integrated approach is needed in stimulating application of EE and RES
technologies and measures;

«Inter-sectoral cooperation has animportant role for theimplementation of
TNA strategy and action plan; it can be stimulated and developed through
appropriate forums for continued discussions on priority technologies;

» National Council on Sustainable Development can give an important
contribution to improvements in inter-sectoral coordination and cooperation;
continuation of work of the Steering Committee established under the
TNA project and expansion of this body to include representatives of the
Ministry of Finance could also serve as a forum to support implementation
of TNA strategy and action plan;

- Continuous processes on capacity development at all levels are
necessary;

« It is necessary to make additional efforts and ensure commitment of key
stakeholders so the TNA would not remain just on paper; providing the
needed funding for implementation requires modification of the so far
state policies and active participation of all the stakeholders;

« It is necessary to improve availability of advices and examples of good
practices for planning and implementing adaptation technologies/measures;

» Transfer of knowledge through networking and cooperation (including
cooperation between local self-government units, scientific and research
institutions and representatives of civil sector within the country and on
international level) also represents an important condition for implementation
of TNA results.

GENERAL ABBREVIATIONS USED IN MITIGATION SUB-SECTORS AND MEANING OF COLOURS

Group of strategic measures

Colour

Establishing networks of users/ stakeholder groups

Policies and measures/ instruments

Behaviour and organisational changes

Market, system support and financial services

Training and education

International cooperation and intellectual property rights

R&D = research and development

= deployment
diffusion

Depl
Diff
PPP
RES
EDS

public private partnership
Renewable energy sources

Energy development strategy

Abbreviations used for the energy consumption sub-sector

Technologies

Ministry of economy

ME

Solar water heating system

Insulation of buildings

SWH

B

Ministry of sustainable development and tourism

MSDT

Efficient air conditioners
Automated energy consumption mngt

EAC
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