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Lebanon’s Fourth National Communication presents an update of the country’s
GHG inventory for the 2016 — 2019 period, an overview of institutional arrangements
related to MRV, an update of the climate change risks and vulnerabilities to the
country as per the last global and regional assessments, in addition to an overview
of the main needs and gaps needed to improve climate reporting and climate
action in Lebanon.



CHAPTER 1

NATIONAL CIRCUMSTANCES

Lebanon’s national circumstances changed
drastically between 2019 and 2022, due to
an unprecedented economic, financial,
monetary, banking crises and amidst the
global COVID-19 pandemic. Moreover, the
Lebanese Pound has devalued by as much
as 95% by September 2022, while inflation
rates soared, impacting the Purchasing
Power Parity of Lebanese citizens. The fact
that Lebanon relies on imports for most of its
food and energy supplies has aggravated
the situation even further. The cost of fuel
increased drastically since 2018, which
significantly changed the domestic,
institutional, and industrial pattern of fuel
consumption for electricity and heat generation
as well as transport. On August 4", 2020, the
port of Beirut explosion damaged the Port
infrastructure, and surrounding area, with a
cost of damage estimated between USD 3.8
and 4.6 billion. This further sets back an
already struggling economy and has
halted a large area of commercial
activity and essential services; the
consequent physical capital losses of
the blast resulted in an additional
decline in GDP, estimated at 0.4 to 0.6
percentage points. Furthermore,
Lebanon has been dealing with a
crippling humanitarian crisis since 2011
due the displaced Syrian population,

which has stretched an already fragile

public infrastructure with demands
exceeding the capacity of institutions to

meet the required needs.

Lebanon has been a Party to the United
Nations Framework Convention on Climate
Change (UNFCCC)since 1994 (Law 359/1994)
and ratified both the Kyoto Protocol (Law
738/2006) and the Paris Agreement to the
UNFCCC (Law 115/2019
5599/2019).

and Decree

No major legislation directly addresses
climate change in Lebanon, other than the
Nationally Determined Contribution (NDC),
as dictated by the Paris Agreement.

Lebanon submitted its first NDC in 2015 and
the updated version in 2021. The NDC
update has put forward an ambitious
mitigation target of 20% emission reduction
as an unconditional target by 2030 with clear
sector-specific objectives and an enhanced
section on Lebanon’s adaptation guiding
principles and priorities. Socio-economic
benefits of Lebanon’s Updated Nationally
Determined Contribution 2021 can be seen

in more detail in Figure 1.

The Ministry of Environment has been
appointed as the official NDC coordinator
and an inter-ministerial committee was
formed in 2017 (Council of Ministers’ decision
33/2017) to follow-up on the implementation
of Lebanon’s NDC.
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Figure 1 Socio-economic benefits of Lebanon’s Updated Nationally Determined Contribution 2021 (MoE/GCF,

2022b)
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Lebanon has been seeking to improve the
gender responsiveness of its climate policies
and climate action. To support this, a Gender
Analysis was carried out to assess various
aspects of the governance, policy and
planning processes related to climate
change and gender equality. Prioritized
sectors included energy, waste, and water.

Lebanon has also been mainstreaming
climate change into
awareness activities targeted not only to

education and

CHAPTER 2

schools/university — students and local
communities, but also to government
institutions, private sector, and syndicates

and associations.

Building on the momentum of the COP26 in
Glasgow, Lebanon has been increasing the
involvement of youth in climate change
related activities and policies. 3 Youth
representatives joined the official Lebanese
delegation to the COP27 in 2022.

INSTITUTIONAL ARRANGEMENTS

RELATED TO MRV

In Lebanon, the Ministry of Environment
(MoE) is the national focal point for climate
change and is also the focal point of the
following climate change related international
organizations, centers, initiatives and funding
bodies.

A climate change project team, supported
by multilateral funds, works under the Service
of Environmental Technology at the Ministry
of Environment, and is responsible amongst
other, for the preparation and submission of
National Communications (NC).

In order to prepare and submit NCs on a
continuous basis, institutional arrangements
have been put in place according to the
preparation of GHG inventories, undertake
mitigation analysis, update and assess
climate risks and vulnerabilities, update
Technology Needs Assessments and report

on gaps, constraints and related financial,
technical and capacity building needs.

Lebanon has no specific methodology for
monitoring the progress of climate action
and for tracking and reporting on support
received, as limited information is available
to estimate the overall support that Lebanon
is receiving for climate action.

As part of the Capacity Building Initiative on
Transparency project, a Monitoring, Reporting
Verification (MRV) Coordination Entity is to
be established to set a mechanism to track
climate action and finance flows, through its
network or partners or through a regular
donor coordination process. In addition, the
operationalization of an MRV platform will
facilitate the exchange of data between
Ministries, among which progress indicators
and financial flows.
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CHAPTER 3

THE NATIONAL DIRECT AND INDIRECT
GREENHOUSE GAS INVENTORY OF 2019

25%

Transport

AFOLU

Waste

Industrial Processes

Figure 2 Lebanon’s national greenhouse gas inventory by category in 2019

In 2019, Lebanon emitted 30,089 Gg CO eq.
(as total emissions), which is a 7% decrease
from 2018 mainly due to a significant
decrease in energy-related emissions
(Figure 2).

Due to the civil unrest of October 2019
followed by monetary devaluation, the
annual consumption of fuel for electricity
and energy generation dropped by around
10% compared to 2018. The decrease in
fuel consumption was detected at both the
EDL power plant levels, and the private
generation levels.

Import and consumption of petcoke, which
has a high CO, emission factor, decreased
by 40% in 2019, further decreasing energy-
related emissions.

Still, the main contributor to greenhouse
gas emissions in Lebanon remains the
energy sector (including transport) with 80%
of GHG emissions, followed by industrial
processes (11%).

CO, removals from forestry and land use
change amounted to -3,060 Gg CO,, bringing
Lebanon’s NET emissions to 27,028 Gg CO,eq.
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Total GHG emissions increased by
approximately 3-fold since 1994, with an
average yearly increase of 6%. The trend of
increase in total GHG emissions closely

follows the trend of emissions from the
energy sector, reflecting the growing demand
of fuel for electricity and transport, despite
changing national circumstances (Figure 3).
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Figure 3 Trend in total and sectoral GHG emissions 1994-2019

In terms of indirect emissions, results show
that transport is still the main source of CO
and NMVOC in 2019 and power generation
the main source of SO,, while emissions of
NO_are generated equally from both the
energy and transport sector.

During the period of 1994-2019, most of the
indirect emissions increased, mainly due to
the increase in energy and transport demand,
the increase in reliance on private generators
and the reduced efficiency and performance
of EDL power plants.

However, the year 2019 has witnessed a
drop in emissions caused by the disruptions
in fuel consumption post October 2019,
especially in energy/electricity generation at
the industrial and commercial levels.

Transport  related  indirect  emissions
conserved their steady increase of 5 to 1%
per year across the 1994-2019 period, with
passenger cars contributing the most to
emission generation (47% to 66% of
emissions).
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CHAPTER 4

CLIMATE RISKS, VULNERABILITY, AND
ADAPTATION ASSESSMENT

Present state 2020-1950:

An increase of 1.6°C of the annual mean
temperature is recognized in Lebanon for
the period 1950-2020, with the trend of
increase being steeper for the period
1991-2020.

Annual mean temperatures have risen
across all regions of Lebanon from 14.22°C in
190110 15.83°C in 2020, with a slower rate of
warming in the coastal region due to the
cooling effect of the sea breeze.

Temperature ('C)

1901 1911 1921 1931 1941 1951

Annual Mean

1250mm

1000mm

750mm

Precipitation (mm)

500mm

250mm

1901 1911 1921 1931 1941 1951

Annual Mean

Precipitation, as shown in Figure 4, shows a
decreasing trend for the period 1950-2020
(0.53 mm per decade), although less
pronounced for the period 1990-2020 (0.35
mm per decade).

Precipitation exhibits, in the period of 1950-
2020, strong fluctuations from year to year,
less than 500 mm for years 1960-61, 2001,
2010 and 2019 and around 900 mm for years
1968-1970, 1994 and 2004.

1961 1971 1981 1991 2001 2011 2021

— S5-yr smooth

1961 1971 1981 1991 2001 2011 2021

—— 5-yr smooth

Figure 4 Annual mean temperature and precipitation in Lebanon from 1901 to 2020 (ten-year intervals)

(World Bank, 2022b)

The amount of Consecutive Dry Days (CDD)
when daily precipitation is less than 1mm
shows a south to north gradient of the annual

mean of CDD (in days) with considerably
higher values for CDD in the southern part of
Lebanon.
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Extreme events: There has been anincrease
in natural disaster frequency since 2010,
with three times the number of flood
incidents in 2015 and increase in heatwave
intensity in 2020.

Projected Changes for 2050-2100:

Temperature: An increase in the average
temperature of 1.6°C to 2.2°C when compared
to the reference period 1986-2005,
depending the RCP scenario (4.5 or 8.5), is
expected by mid-century according to most
recent projections (2022), compared to a
more modest increase of 1.2°C to 17°C
previously projected under the IPCC AR5
(2014).The recent end-century projections

1995—2014

Temperature (°C)

6 8 10 12 14 16 18 20 22

2021—2040

Change in temperature (°C)

03 06 09 12 15 1.8 21 24 27

expect an increase of 2.2°C to 4.9°C
depending the RCP scenario; in the 2014

analysis, the respective increase was
estimated from 15°C to 3.2°C, again
depending the RCP scenario. Climate

projections for the region for the SSP5-8.5
scenario show an increase in the annual
mean temperature by 2.2°C by mid-century
and 4.4°C by end-century, which is aligned
with the RCP scenario analysis (Figure 5).
The increase is seasonally dependent, being
more pronounced in summer and autumn.
These results show that temperature in
Lebanon is projected to increase intensely
over a shorter timeframe. The Bekaa Valley
and most coastal areas across Lebanon will
suffer the most from such increases.

2041—2060

Change in lempe_Elure (°C)

03 06 0:9 12 15 18 21 24 27

Figure 5 Downscaled climate projections for temperature for the reference period 1995-2014, 2021-2040,

2041-2060 (RICCAR, 2021)

Precipitation: Precipitation is expected to
decrease by 6.5% to 9% by mid-century and
by 9% to 22% by end-century based on RCP
scenarios’ most recent projections (4.5 and
8.5 respectively) (Figure 6). It is important to
note that previous scenarios from 2014
projected a 4% decrease in precipitation per
each degree of global warming, which further
highlights the fact that recent projections are
showing almost 1.5 times the previously

projected impacts for both mid- and end-
century scenarios since temperatures are
increasing more intensely and within a
shorter timeframe. Climate projections for
the SSP5-8.5
scenario show a more severe reduction of
10% to 16% by mid-century and by end-
century respectively as compared to the
reference period of 1995-2014.

annual precipitation for

Lebanon’s 4" National Communication to the UNFCCC
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Figure 6 Downscaled climate projections for precipitation for the reference period 1995-2014, 2021-2040,

2041-2060 (RICCAR, 2021)

Consecutive Dry Days: increase in all
regions for the periods 2021-2040 and 2041-
2060 for SSP5-8.5 is expected, although
more pronounced at the southern regions
and along the coast.

On the basis of several precipitation indicators,
drought risk is expected to increase towards
2050 under all scenarios (RCP4.5 and RCP8.5
as well as for SSP5-8.5).

Heat waves: Increase in duration and
intensity is expected, with considerable
health impacts to people living in urban areas
as well as enhanced needs for energy
consumption for cooling needs. In terms of
the days with temperature above 35°C
(SU35) and 40°C (SU40), they are expected
to almost double for the period 2041- 2060
compared to the reference period 1995-2014
with the increase being more pronounced in
the case of summer, at both the coastal and
inland regions of Lebanon.

Extreme events: Compound events of
heatwaves and droughts are expected to

increase almost fivefold for the period 2041-
2060 as compared to the reference period
1986-2005. The increase will reflect up to 15
more incidents for inland Lebanon, and 20+
incidents for the northeast and southeast
be overall less

regions. Increase will

pronounced in coastal regions (Figure 7).

Figure 7 Mid-term period (2041-2060) - in
extreme events per year
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CHAPTER 5

MITIGATION ASSESSMENT

Despite the economic, financial, and social
crisis that Lebanon has been witnessing
since 2019, and despite its insignificant
global share of GHG emissions (estimated at

less than 0.07% in 2019), Lebanon is pursuing
its mitigation efforts to reduce its national
emissions.

Energy Targets

Unconditional Targets

18% 3%

18% of the power demand
(i.e. electricity demand) and
11% of the heat demand (in
the building sector) are
generated by renewable
energy sources by 2030

reduction in power
demand through energy
efficiency measures by 2030

Conditional Targets

30% 10%

30% of the power demand (i.e.
electricity demand) and
16.5% of the heat demand (in
the building sector) are
generated by renewable
energy sources by 2030

reduction in power
demand through energy
efficiency measures by 2030

Figure 8 Updated NDC energy targets.

Under the NDC update, Lebanon aims at
reducing its national emissions by 20%
unconditionally and 31% conditionally by
2030. The NDC also sets a target of
generating 18% to 30% of the electricity
demand and 11% to 16.5% of the heat demand
(in the building sector) from renewable
energy sources (unconditionally  and
conditionally respectively) (Figure 8).

Further reductions can be achieved in

transport,  wastewater  treatment and
afforestation, as analyzed in this report.

In the transport sector, increasing the share
of hybrid vehicles to 75% of newly registered
vehicles can reduce emissions up to 17% in
2050. If electric vehicles are targeted instead,
a penetration rate of 50% newly registered
electric vehicles (with only 25% of hybrid) can
reduce emissions by 34% by 2030 and by
51% by 2050. However, with the

m Lebanon’s 4" National Communication to the UNFCCC



implementation of such measures, the
transport system remains characterized by
being highly personal vehicle oriented.
Consequently, adding a shift to public
transportation can further reduce emissions
by 21% by 2030 and by 48% by 2050
compared to a business-as-usual scenario.

Potential for emission reduction can also
come from the electrification. Switching 50%
of new truck registrations and 75% of LCVs in
2050 to electric powertrains can reduce
emissions by 40% compared to a business-
as-usual scenario; while moving to electric
rail (50% of heavy freight transport in 2030)
can only reduce 13% of emissions, even with

CHAPTER 6

the elimination of tank-to-wheel emissions of
trucks and using zero emission electric rail.
Combining all freight mitigation options
together can yield a total potential emission
reduction of 49.4% by 2050 compared to a
business-as-usual scenario.

In terms of wastewater collection and
treatment, treating 50% of the domestic
wastewater by 90% by 2050 can reduce
related emissions by 65% by 2050 compared
to a business as usual scenario, while the
potential of treating 100% of both domestic
and industrial wastewater can reduce
emissions to 55% by 2030 and 76% by 2050.

TECHNOLOGY NEEDS ASSESSMENT FOR

CLIMATE CHANGE

In 2012, Lebanon prepared and submitted its
Technology Needs Assessment (TNA) to the
UNFCCC, which identified adaptation and
mitigation technologies for 4 priority sectors:
energy, transport, agriculture, and water. In
2022, under  this  Fourth National
Communication, Lebanon is updating its TNA
for the same priority sectors which are still
relevant today, as new technologies keep
emerging to help mitigate and adapt to climate
change. The objective of the technology
needs assessment are to examine the
contribution that different technologies can
make to national climate change mitigation
and adaptation goals and recommend
technology action plans to further expand
climate-friendly technologies in Lebanon.

Based on a series of criteria related to GHG
reduction potential, maturity, scalability, cost,
and compatibility, numerous emerging and

established technologies were assessed in
the energy sector and three main
technologies were prioritized following
stakeholder consultation meetings: a)
Pumped Hydro Energy Storage (PHES); b)
Smart Grids; and c¢) Ground Source Heat
Pumps (GSHP). Challenges to the
development of smart grids, PHES, and
GSHP are many, chief amongst them the
financial needs required to operationalize
and maintain these technologies; the lack of
existing adequate infrastructure or capacities
at EDL to manage smart grids and monitor
networks; the minimal return on investment
for such an initially high development cost;
and finally, the lack of knowledge and
interest in the benefits of these technologies
at the policy making level.

Technologies prioritized in the transport
sector based on consultation meetings

Executive Summary 10



conducted with transport experts were the
deployment of e-bikes and electrified freight
vehicles, as both have the highest benefits in
terms of emissions reduction and driving
down mobility cost. Financial and non-
financial barriers were identified for both
technologies, mainly the high cost of
maintenance of hybrid and electric vehicles,
lack of charging stations for electric cars, and
finally market, and cultural readiness for a

shift in modes of transportation.

Technologies prioritized in the agriculture
sector were a) Smart Irrigation Applications;
b) National Crop Monitor; and c¢) Evaporative
Stress Mapping. Challenges were identified
facing the development and implementation
of these technologies, primarily the high
costs of trainings (for farmers and operational
staff), lack of technological capacities
amongst small and most
importantly, lack of know-how and confidence

scale farmers,

in technology amongst farming communities.

As for the water sector, the assessment built

CHAPTER 7

up on established relevant technologies
identified in the 2012 TNA with the addition of
new emerging technologies. The prioritized
technologies are: a) Smart Water Metering/
SCADA at the sub-district levels which would
allow water establishments to monitor water
distribution and water losses more efficiently;
b) water-efficient household appliances
which would maximize the efficiency of water
usage at the domestic level, and c) crowd-
sensing application to detect and report
leakages within a district level which would
encourage community members to be more
engaged in reporting leakages or incidents
requiring swift action at the rural level. Main
challenges identified were financial due to
the extensive deployment costs of these
technologies, especially since there is a need
to refurbish water infrastructure requirements
to support technologies such as smart
metering installations. But most challenging is
the lack of trust between the water
establishments and people following the
latest economic, political, and national crises.

CONSTRAINTS AND GAPS AND RELATED
FINANCIAL, TECHNICAL AND CAPACITY
NEEDS, INCLUDING A DESCRIPTION OF

SUPPORT RECEIVED

The preparation of national communications
faces several challenges and financial,
and capacity needs for the
communications

technical
improvement of national
and for the implementation of activities,
measures and programmes envisaged under
the Convention.

Main gaps identified to coordinate climate
action include a) lack of institutional
arrangements for climate reporting b) lack
of awareness and common understanding
of what qualifies as climate action; c) lack
of mechanisms to support private
investments and channel Climate Finance;

m Lebanon’s 4" National Communication to the UNFCCC



and d) lack of technical information on
available technologies.

The updated NDC lays out a broad commitment
to policy and fiscal reforms that would enable
the improvement of the energy and transport
sectors through energy efficiency, the
sustainable use of Lebanon’s land and water
resources, the reduction of polluting practices
in agriculture, waste, and industry, and
enhancing the resilience of communities and
infrastructure. A preliminary estimation of
investment needed to accelerate the
implementation of climate change activities in
Lebanon found that the transport, waste and
wastewater, energy, agriculture, and forestry
sectors will need around USD 10.8 billion dollars.

Regarding support received, since 2015,
around USD 2215 million were provided to
Lebanon as direct climate finance through
multilateral funds, and an additional USD
22.35 million as indirect finance through other

development projects in different sectors
(refer to Figure 9 for distribution of funds per
sector). Furthermore, Lebanon received
support though regional projects (total USD
21.9 million) to implement additional mitigation
and adaptation activities. In parallel to the
above, additional climate financing was
channeled to Lebanon through bilateral flows,
where climate related projects were funded
and implemented by development agencies
such as AFD (France), KFW, GIZ and BMZ
(Germany), USAID (USA), SIDA (Sweden), etc. It
is estimated that since 2015, Lebanon has
received USD 89.7 million as principal funding
for climate change projects (39% of total
bilateral funding) and USD 142.4 million as
non-principal projects (61% of total support).
Support received has mainly focused on
mitigation with 46% of total funding, whereas
17% of funding focused on adaptation, and
37% on crosscutting issues including both
adaptation and mitigation measures.

Coastal Zones

5% \

Waste and
Wastewater
21%

Crosscutting
3%

A

0%

Forestry and
Land Use
11%

Transport
8%

Figure 9 Share of support received per sector (percent of total

funding received in million USD)
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UNDP is the leading United Nations organization fighting to end the injustice
of poverty, inequality, and climate change. Working with our broad network
of experts and partners in 170 countries, we help nations to build integrated,
lasting solutions for people and planet.

Learn more at undp.org.lb or follow at @UNDP_Lebanon



http://undp.org.lb

