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PREFACE

i

It is with immense honor and satisfaction that | present the Second National Communication
(NC2) of Mozambique to the United Nations Framework Convention on Climate Change
(UNFCCC). This Communication outlines the latest information on the country's progress in
addressing climate change through specific actions and interventions.

The ongoing and expected impacts of climate change in Mozambique do not show substantial
differences when compared to other countries in the world particularly, with those on the
African continent. Mozambique is one of the African countries most exposed to climate-related
risks that are being and will continue to be exacerbated by climate change. Extremely
dangerous and destructive events have been recurrent and often resulting in disasters,
characterized by high socioeconomic impacts that threaten and delay the development gains
that the country has achieved in the recent past. During 2019, the central and northern regions
of Mozambique were devastated by Tropical Cyclones IDA/ and KENNETH, which rank among
the most intense and destructive events ever occurred in the history of southern Africa.

The latest world scientific reports indicate that events of this type will become more common
and dangerous and, therefore, pose an additional challenge for the country on its way to
achieving the various sustainable development goals, including other national goals. Despite the
challenges we face, Mozambique is committed to reduce vulnerability to climate change and
improving the well-being of its people through the implementation of concrete measures to
adapt and reduce climate risks, promoting mitigation and development with the active
participation of actors from the social, environmental and economic sectors.

Until now, Mozambique has been responding to climate change through the implementation of
various climate actions, observing their alignment with key plans, policies, strategies and other
relevant instruments.

ok

Ivete Joaquim Maibaze

Minister of Land and Environment

Vi
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Executive Summary

1. Introduction

Mozambique joined by ratifying the United Nations Framework Convention on Climate
Change (UNFCCC), the global efforts to combat climate change and, consequently, assumed
the commitment to integrate in its policies, strategies, action plans and programs
development, adaptation and mitigation actions to climate change. The country also
assumed the obligation to communicate to the Conference of the Parties (COP) relevant
information on the implementation of the Convention. Such information includes emissions
by sources and removals by sinks of Greenhouse Gases (GHG) occurring in the country, in a
given period and actions to reduce them, as well as adaptation and means of
implementation such as financial, technological and capacity building.

Thus, this is the second communication that Mozambique submits to the COP containing
information on its vulnerability and the adverse impacts of climate change, which occurred
between 2000 and 2018; the estimates of emissions and removals occurred in the period
from 1995 to 2004; the actions implemented and/or programmed, aimed at implementing
the Convention, including the financial and technological constraints and capacity building
needs for the effective implementation of the Convention, as well as the documents
formulated and submitted to the Convention, in response to the decisions adopted at the
Conferences of the Parties, highlighting the NAPA, the Technological Plan and the Intended
Nationally Determined Contributions (INDCs) of Mozambique 2020 — 2025.

This communication also includes information on the process of integrating climate change
into national development policies, laws, strategies, plans and programs and into national,
local and sectoral planning implemented under the National Adaptation and Mitigation
Strategy 2013 — 2025 and respective Action Plan 2013 — 2014, of which the implementation
was extended until 2019, as well as the Nationally Determined Contribution of Mozambique
2020 — 2025 and respective Operational Plan of NDC 2020 — 2025 and the Partnership Plan
of NDC 2018 — 2021 approved by the Council of Ministers , in December 2018, and which is
being adjusted to the decisions adopted in Katowice, on transparency, in December 2018.

This document comprises six chapters namely: Chapter 1 — National Circumstances, Chapter
2 — National GHG Inventories, Chapter 3 — Vulnerability and Adaptation Measures, Chapter
4 — Mitigation Options, Chapter 5 — Other information relevant to the Convention and
Chapter 6 - Constraints and gaps, and related to financial, technical and capacity needs.

There is an evolution when comparing the 1NC and SCN, both in terms of areas/sectors
covered, as well as the contents. Some key improvements from the first National
Communication submitted in 2003 to the SNC include the description of all sectors/areas
covered in the document particularly on national circumstances chapter, the identification
of key categories in the inventories; the inclusion of information about the impacts of
extreme weather events that affected the country in the period covered, the inclusion of
emission reduction estimates resulting from mitigation measures and the description of
initiatives carried out in the country that contribute to the achievement of the fundamental
objective of the UNFCCC.
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The country is finalizing the formulation of the following documents: Nationally Determined
Contribution Implementation Plan of Mozambique 2020 — 2021, Mozambique Low
Emissions Long-Term Development Strategy 2020 — 2050, National Adaptation Plan and
Action Plan of the National Strategy for Adaptation and Mitigation of Climate Change 2020 -
2025.

This Second National Communication is accompanied by the First Biennial Update Report —
PBUR which includes relevant summaries of the information contained in this SNC, as well
as the REDD+ Technical Annex.

1.1. National Circumstances

Chapter 1 provides an overview of national circumstances in terms of geographic and
demographic profile of the country, the evolution of macroeconomic indicators, climate and
its variability, climate trends and future climate projections. It describes several sectors
sensitive to climate change, such as agriculture, forestry, fisheries, energy, industry and
other relevant ones, namely biodiversity, health and tourism. This chapter also presents the
profile of disasters and their trends, national priorities and institutional arrangements.

Mozambique is located on the east coast of Africa and borders Tanzania to the north,
Malawi, Zambia and Zimbabwe to the west, and South Africa and Eswatini to the south. The
country has an area of 799,380 km?, of which about 13,000 km? is maritime and 78,380 km?
correspond to the land part, and has a coastal strip to the east of the territory that is bathed
by the Indian Ocean, in an extension of 2,700 km.

The country is divided into 10 provinces, however, the municipality of Maputo city (capital
of the country) has the province status, which brings the number to 11 provinces.

It currently has 154 districts (26 more than the previous 128) which, in turn, are divided into
419 Administrative Posts and the latter are made up of 1,052 localities. In addition to the
above-reported subdivisions, 53 municipal autarchies are added, 33 were created in 1998,
another 10 established in 2008 and another 10 in 2013.

The Mozambican population has been growing at a rate of 2.4% per year. According to the
2017 population census, it was estimated at 27,909,798 inhabitants, of which 48% were
men and 52% were women. The distribution by age group is about 45% between 0-14 years
old, 52% between 15-64 years old and 3% over 64 years old. INE's population projections
indicate that by 2030 the country will have around 30 million inhabitants, which
presupposes that development interventions should ensure that Mozambique is prepared
to meet the needs of this number.

Regarding to the economy, Mozambique experienced GDP growth from 2008 to 2014 and
then a decrease, driven by several factors, including the armed insurgency in Cabo delgado.
Agriculture in this country is the pillar of the national economy. This sector employs 90% of
the country's female workforce and 70% of the male workforce, that is, 80% of the
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Mozambican working population works in the agrarian sector (PEDSA, 2011). The agrarian
sector has an average share of GDP above 20% of the total. After agriculture, the sectors of
manufacturing industry and commerce are those that registered a relevant contribution to
the national GDP. Although Mozambique has large reserves of coal and natural gas, the
exploration of these resources is at an early stage and, consequently, the contribution of the
extractive industry to the national GDP remains lower than the three sectors mentioned
above, but with a tendency to grow annually.

According to the Koppen-Geiger classification, the climate of Mozambique is generally of A-
w type (humid and dry tropical) and with pockets of BSh (warm semi-arid climate), with two
very distinct seasons; one hot and rainy, from October to April, and the other cold and dry,
from May to September (Gelcer et al. 2018). Other manifestations of climates like As, Cfa
and Cwa can be found in isolation.

The period of greatest precipitation in Mozambique corresponds to the summer in the
southern hemisphere, between October and April. During the rainy season, the highest
precipitation values occur in the months of January, February and March.

Average temperature trends show positive variations (increase in average temperature) in
most parts of the country. Studies indicate that the average annual temperature increased
by 0.6°C between 1960 — 2006, at an average rate of 0.13°C per decade, for most seasons of
the year (INGC, 2009). Observed precipitation trends in Mozambique are not significant due
to the large inter-annual precipitation variability in different seasons.

In Mozambique, the average annual temperature is projected to increase between 1.0 to
2.8 °C by 2060 and between 1.4 to 4.6 °C by 2090 (INGC, 2009; Mcsweeney et al., 2010). The
projected rate of warming will be faster in the interior regions of the country than in areas
closer to the coast.

As for the relief, there are three main forms in the country, namely: plains, plateaus and
mountains. Thus, in general, the Mozambican relief has a stairway format, as when walking
from the coast to the interior of the country, we have three steps. The first is located along
the coast and is formed by plains, the second is located in the intermediate zone and is
formed by plateaus, and the third step is inland, formed by mountains.

However, climate-induced disasters have been the most significant manifestation of climate
variability and change in Mozambique. From 1980 to 2019, the country was affected by 21
tropical cyclones, 20 flood events and 12 droughts. This means that on average
Mozambique is affected by a tropical cyclone or a flood event every 2 years and a drought
event every 3 years. Tropical cyclones and flood events represent about 77% of the total
events that occurred in the period under review.

The consequences of the observed impacts of climate change in the country include the loss
of human lives, destruction of socioeconomic infrastructure and properties, loss of crops
and environmental degradation, with emphasis on erosion and saltwater intrusion, with
impacts on communities and the national economy (MITADER, 2018).
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The floods that occurred between 2000 and 2015 affected about 4,629,000 people, caused
1,204 deaths and affected 1,176,000 homes, of which 628,700 were destroyed, including
water storage and flood protection infrastructure, with a greater emphasis on the dikes
Licungo in Nante and Limpopo in Chékwe, Guija and Xai-Xai and rail and port infrastructure.
The cost of these events was estimated at 1,355.9 million USD.

The damages recorded on the roads between 2011 and 2015 include 130 aqueducts, 119
bridges and 41 drifts destroyed or affected, 15,512 km of impassable roads, with an
estimated value of destruction of around 13,316,443,530 MT, corresponding to around 333
million USD.

The occurrence of extreme events in the country, in the period from 2005 to 2014 have led
to crop losses of 1,199,762.91 ha. In the southern and central zones losses resulting from
severe droughts occurred with 70.01%, being 368.91 ha in 2005; in 2007 droughts were
moderate, with 102,000 ha lost; droughts and floods occurred in 2009, with significant
losses of 715,696ha.

Saltwater intrusion intrusion represents a problem on the Umbeluzi, Incomati, Limpopo,
Save, Pungue, Buzi and Zambezi rivers, where irrigation is well developed.

In 2012, the Government of Mozambique (GovM) approved the National Climate Change
Adaptation and Mitigation Strategy (NCCAMS) 2012-2025, of which the general objective is
to “establish guidelines for action to build resilience, including the reduction of climate risks,
in communities and in the national economy and promote low carbon development and the
green economy, through its integration in the sectoral and local planning process” (MICOA,
2012). The specific objectives of NCCAMS are:

that Mozambique becomes resilient to the impacts of CC, reducing climate risks to people
and property to a minimum, and restoring and ensuring the rational use and the protection
of natural and physical capital;

identify and make use of opportunities to reduce GHG emissions that simultaneously
contribute to the sustainable use of natural resources and access to financial and
technological resources at affordable prices, and reduce pollution and environmental
degradation, promoting low-carbon development; and

build institutional and human capacity, as well as explore opportunities to access
technological and financial resources, for the implementation of the NCCAMS
(MICOA,2012).

The Strategy defines adaptation and climate risk reduction as a national priority, while
recognizing the need to take advantage of the opportunities that the country has, without
jeopardizing the development actions, in reducing the impacts of CC, through a set of
mitigation and low carbon development (MICOA, 2012).

Additionally, in recognition of the need to adjust policies and adapt institutions, build
capacities for implementation at all levels, generate knowledge and disseminate it to society
at large, with a view to scientifically and technically informed decision-making, a set of
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cross-cutting strategic actions are considered and put into practice of which the
implementation of this Strategy will be facilitated (MICOA, 2012).

The overall coordination of actions on climate change in Mozambique is under the
responsibility of the Ministry of Land and Environment (MTA), through the National
Directorate of Climate Change (DMC) which, at the same time, acts as a focal point for the
Convention.

Likewise, the DMC is responsible for coordinating the Interinstitutional Group on Climate
Change (GIIMC), which is composed by representatives of Ministries/Institutions of which
the mandates cover areas and/or sectors relevant to climate change and representatives of
non-governmental actors, private sector, civil society, academia and Social Communication.

However, there are still challenges to strengthen the climate change coordination
mechanism in Mozambique, to ensure that the country responds in an effective and timely
manner, to the assumed commitments, as well as to explore financial, technology transfer
and capacity building opportunities.

1.2 National Greenhouse Gas Inventories
Greenhouse gas emissions

The GHG emissions inventory included in this Second National Communication covers the
period from 1990 to 2016 for the following sectors: (1) Energy; (2) Industrial Processes and
Use of Products (IPPU), (3) Agriculture; (4) Land-Use Change and Forestry; and (5) Waste.

The GHG inventory used the IPCC 2006 Guide (2006 IPCC guidelines for national greenhouse
gas inventories), the respective Software, and the 2000 Guide to Good Practices (GPG) and
Management of Uncertainty in National Greenhouse Gas Inventories (IPCC, 2000). The
inventory covers sources of GHG emissions from anthropogenic activities for direct GHG,
including carbon dioxide (CO;z) and their removals by sinks. Methane (CH4), and nitrous
oxide (N20) emissions from fires on Land remained in the same category, conversions to
other land use and non-methane volatile organic compounds (NMVQC).

In 2016, net anthropogenic emissions of greenhouse gases were estimated at 15,902 Gg
CO2eq for Energy (19% of the total emission), 2,798 CO.eq (5%) for Industrial processes,
1,882 GgC02zeq (3%) for Agriculture, 33,721 GgC0zeq (61%) for LULUCF, and 1,194 GgCOeq
(2%) for Waste. Between 2005 and 2016, total CO,eq emissions of Energy, Industrial
processes, Agriculture, LULUCF and Waste increased by 222%, 66%, 16%, 36% and 330%,
respectively. Broadly, LULUCF contribute to 61% of total emission in 2016, the remaining
small contribution if from Energy with 29%, Industrial processes with 5%, Agriculture with
3% and Waste with 2%.

Mozambique’s total emission without LULUCF in 2016 is about 21,776 GgCOzeq
representing to 39% of total emission.
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With increasing emissions from the energy, industry and waste sectors, their proportional
contribution has consistently increased throughout the period of analysis, but they are still
much lower than the overall per capita GHG emissions. The country has an emission without
LULUCF of well below 1tCOeq per capita and with LULUCF of about 2 tCO.eq per capita.
The total emissions from the data series can be compared in the following graphs of total
national emissions with and without LULUCF.
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Figure 1.1: COz emissions trends with LULUCF
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1.3  Vulnerability and Adaptation Measures

Mozambique is vulnerable to climate change due to its geographic location in the inter-
tropical convergence zone and downstream of shared river basins, its long coastline and the
existence of extensive areas with an altitude below current sea level. On the other hand, the
high level of poverty, limited investments in advanced technology, and the fragility of
infrastructure and health services contribute to its vulnerability and low adaptive capacity.
Extreme weather events such as droughts, floods and tropical cyclones affect different
regions of the country every year. Consequences include loss of human life, loss of
agricultural crops, domestic animals, destruction of social and economic infrastructure,
increased dependence on international aid, rising prices for agricultural products and
deteriorating human health. Climate change thus represents a setback in the efforts of the
Government and its partners to fight poverty and achieve the Sustainable Development
Goals.

Thus, it is considered a priority to assess the vulnerability of the most important social and
economic sectors and identify adaptation measures. This chapter presents the results of the
vulnerability and adaptation assessment study carried out in preparation for the SNC in
2011, in the sectors/areas of: coastal zones, water resources, fisheries, agriculture, pastures
and livestock and health, as well as adaptation and climate risk reduction contained in the
NCCAMS 2013 — 2025 and its Action Plan 2013 - 2014, approved at the 39th Session of the
Council of Ministers, held on 13 November 2012, of which general objective is to “establish
the action guidelines to build resilience, including the reduction of climate risks, in
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communities and in the national economy and to promote low carbon development and the
green economy, through its integration in the sectoral and local planning process”.

The adaptation and risk reduction pillar of the Strategy, of which the objective is that
“Mozambique becomes resilient to the impacts of CC, reducing climate risks to people and
property to a minimum, and restoring and ensuring the rational use and the protection of
natural and physical capital”, was defined based on the results of the studies carried out at
the SNC. It should be noted that the strategic adaptation and risk reduction actions of the
Strategy are part of the adaptation component of the NDC and are better defined in the
country Operational Plan of the NDC 2020 — 2025.

Thus, the adaptation chapter also includes strategic actions from the adaptation and risk
reduction pillar of the Strategy, namely:

(i) Strengthen the early warning system;

(ii) Ensure preparedness for an effective response to climate risks;

(iii)  Increase water resources management capacity;

(iv)  Increase access and capacity of water harvesting, storage, treatment and
distribution;

(v) Increase the resilience of agriculture and livestock;

(vi)  Increase fishing resilience;

(vii)  Ensure adequate levels of food and nutrition security;

(viii) Increase the adaptive capacity of vulnerable people;

(ix)  Reduce people's vulnerability to climate change vector-born disease transmission;

(x) Ensure and protect biodiversity;

(xi)  Promote tree planting mechanisms and establishment of forests for local use;

(xii)  Develop resilience mechanisms for urban areas and other settlements;

(xiii) Adapt the development of resort and coastal areas to reduce the impacts of climate
change.

However, the Operational Plan of the NDC 2020 — 2025 organizes the climate risk reduction
and adaptation component into:

(i) Communication, education, training and awareness;

(ii) Climate risk reduction;

(iii)  Water resources;

(iv)  Agriculture, forest, fisheries, food and nutrition security;

(v) Social protection;

(vi)  Health;

(vii)  Biodiversity;

(viii) Infrastructure, urban areas, settlement and resort & coastal areas.

This Plan aims to operationalize the country's contribution pursuing efforts to keep the
commitments assumed under the Paris Agreement.

Below are the summaries of the vulnerability assessment studies carried out in the context
of the preparation of the SNC and respective adaptation measures, as well as the adaptation
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and risk reduction measures contained in the NCCAMS and those the country intends to
implement as part of its contribution to achieve the purposes of the Paris Agreement,
relating to “increasing the capacity to adapt to the adverse effects of climate change and
promoting climate resilience in a development of low GHG emissions, so that food
production is not compromised”.

Agriculture

Agriculture is the sector on which most of the Mozambican population depends for income
and food security. It is one of the sectors most affected by climate change. For the
assessment of vulnerability and adaptation, the maize crop produced in rainfed, in the
district of Chokwe, Gaza province, was selected. Projections of climatic variables indicate
that in the period 2011-2030 there will be an increase in temperature, reduced average
annual precipitation and high variability. Yields from rainfed maize may decline over the
next 20 years, with consequences for food security and household income. Measures to
reduce vulnerability include promotion of conservation agriculture (CA); implementation of
small-scale irrigation systems; management of agricultural practices; propagation of drought
resistant crops; use of adaptable varieties for each agro-ecological region; improvement of
early warning systems in cases of floods, droughts and cyclones and training of extensionists
on issues related to climate change adaptation.

Based on the aforementioned results, NCCAMS classifies as high the impacts of changes in
precipitation patterns and atmospheric temperature, floods, droughts and tropical cyclones;
moderate impacts from rising sea levels and low impacts from rising sea water
temperatures.

The Strategy recognizes that adaptation measures in the agriculture sector must be one of
vulnerability. The Strategy recognizes that adaptation measures in the agricultural sector
should be given higher priority in reducing vulnerability to CC. It also recognizes the relevant
role of resilient infrastructure in both flood and drought protection of crops (for irrigation,
drainage, post-harvest operations and road access), the use of groundwater and the need to
protect crops from extremes events, such as tropical cyclones, and establishes that the
promotion of CA must be a goal, as well as the promotion of resilient crops throughout the
country.

Agriculture is one of the two sectors considered in the adaptation component of the TNA
process. The three priority technologies for this sector are: conservation agriculture, of
which the implementation cost is estimated at USD 8 358 200; harvesting and conservation
of rainwater with an estimated cost of USD 134,696,050; and, seed production and
promotion of low-cost storage systems estimated to cost around USD5,216,400 to be
implemented.
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Grazing and Livestock

The vulnerability and adaptation of natural grazing and livestock were analyzed in the
Limpopo River Basin, due to the importance of cattle raising in the economy and livelihood
of local communities. Due to the lack of data needed for modelling, the assessment of
grazing vulnerability was based on a systematic review of studies carried out in areas with
environmental attributes and similar grazing management practices for cattle. Possible
impacts of climate change in this sector include the lengthening of the dry season which is a
period of food shortage and scarcity of water for livestock consumption due to reduced flow
and dryness of natural water sources.

These impacts may result in reduced levels of livestock production due to increased
livestock mortality and reduced average weight gain and milk production, aggravating food
shortages and food insecurity in rural communities dependent on cattle raising. Proposed
adaptation measures include rainwater harvesting; improving the management and
regulation of community grazing management practices; identification of livestock
promotion zones, i.e., where livestock is less impacted by climate change and has
comparative advantages for subsistence and family income; shift to sustainable and
integrated methods of animal production; and dissemination of forage conservation
methods.

Health

To assess the vulnerability of the health sector, malaria and cholera were considered as
both are diseases that most concern the sector in terms of the number of admissions and
deaths to the health units. After the evaluation study carried out within the scope of the
first version of the SNC, prepared in 2011, the MISAU, with the support of WHO, started the
assessment of the Vulnerability and Climate Change Adaptation in the Health Sector in
Mozambique. This study included the assessment of the impact of climate change on two
climate-sensitive diseases in the country: malaria and acute diarrhea.

This is the first study in Mozambique that calculates the vulnerability index of a sector (the
health sector), including the vulnerability index to drought, floods and tropical cyclones. The
Study followed the approach recommended by the IPCC and WHO. The results show that in
general, the vulnerability of the health sector is high. In a total of 85 districts covered by the
study, corresponding to 59.6% of the national territory and 48.9% of the population, the
vulnerability index is either high or very high.

The Study included vulnerability analysis for each type of extreme event. Thus, the IVS for all
districts in the country for droughts, floods and cyclones was calculated. The analysis results
indicate that:

(i) 11 Districts (Panda, Mabote, Funhalouro, Govuro, Marromeu, Massingir, Inhassoro,
Homoine, Chokwe, Massinga and Nacaroa), corresponding to 9.3% of the national
territory and 4.2% of the population, are very vulnerable to drought events;
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(ii) 12 Districts (Nhamatanda, Mopeia, Caia, Mutarara, Morrumbala, Machanga,
Maganja da Costa, Xai-xai, Cahora Bassa, Magoe, Buzi and Guija), corresponding to
8.2% of the territory and 7.2% of the population, have a very high rate vulnerability
to floods;

(iii) 4 Districts (Larde, Moma, Massinga and Nhamatanda), corresponding to 2.2% of the
territory and 3.5% of the population have a very high rate of cyclones.

The same study pointed the following conclusions:

Climate change poses a serious challenge for the health sector which will be translated into
additional pressures. The changes over time of the main climatic parameters and their
influence on the transmission patterns of water-born related diseases, together with the
occurrence of extreme climatic events such as droughts, floods and cyclones, make it
necessary to increase preparedness for effective response of the health sector to deal with
this scenario.

Adaptation measures to reduce the vulnerability of the health sector include:

1)Health education in the most vulnerable communities;
2)Impregnated mosquito nets for distribution to the population;
3)Provision of medications;

4)Leverage mosquito control activities;

5)Increased access to clean water;

6)Training of technicians.

Water resources

In the water resources sector, the Maputo river basin was selected for vulnerability
assessment and identification of adaptation measures. This basin is of high economic
importance in the district of Matutuine, providing around 50% of water for agriculture, 35%
for human consumption and 15% for industry. For vulnerability analysis, data on daily
evaporation and precipitation obtained from seven global climate models (ECHAM, GFDL,
IPSL, CCCMA, CNRM, CSIRO and GISS) within the hydrological model Geospatial Stream Flow
Model (GeoSFM) were used to simulate the conditions of soil moisture and subsequent
generation of future daily flows.

The models predict probability of occurrence of normal precipitation, with some tendency
for occurrence of above normal precipitation in the Maputo River basin. Analysis of future
flow fluctuations shows that this basin will receive much more water in the future and there
may be frequent floods, while analysis of dry flows shows that droughts will be more severe.
Measures proposed to adapt to frequent floods and droughts include the implementation of
water management measures, such as the use of natural lakes and ponds, collection of
rainwater in buildings, storage of water in dams and dams, and the implementation of
protective measures to prevent saltwater intrusion in the Maputo basin delta.
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However, NCCAMS considers water resources to have a high impact on atmospheric
patterns changes namely, temperature, precipitation, droughts, floods and tropical
cyclones; moderate rise in sea level and low rise in the average sea temperature. In order to
face these impacts, NCCAMS presents the following strategic actions: “Increase the capacity
to manage water resources”; and “Increase access to and capacity for water harvesting,
storage, treatment and distribution”. These actions are also included in the adaptation
component of the water resources sector.

Coastal Zones

Mozambique has the third longest coastline in Africa, with more than 2700 km in length,
characterized by diverse ecosystems that include beaches, mangroves, sand dunes, coral
reefs, seagrass beds, lagoons and estuarine systems, which represents a large heritage and
natural asset for the country. NCCAMS indicates that floods, tropical cyclones and rising sea
levels have a high impact on coastal areas; the increase in the average temperature of the
sea water has a moderate impact; and droughts and changing patterns of atmospheric
temperature and precipitation have a low impact.

Sea level rise could cause the coastline of Mozambique to retreat significantly in some
areas, with consequences such as coastal erosion, destruction of social and economic
infrastructure and coastal ecosystems. The increased intensity of tropical cyclones will
exacerbate wave and tidal activity, affecting the sedimentation rate which in turn will
negatively influence coastal ecosystems. On the other hand, the sedimentation rate is linked
to the availability of sediments in the upstream areas. Taking into account that several rivers
flow in the central region of the Mozambican coast, of which the basins are shared by
several countries in the interior, the environmental problems of the Mozambican coast take
both national and regional concerns.

Considering the importance of the Mozambique coastal coastal resources for the national
economy and social development, as well as their vulnerability to climate change, the
coastal zone and insfrastructures was one of the selected areas for the technological needs
assessment process, which culminated in the preparation of the Technological Action Plan —
For the Transfer of Technologies for Climate Change Adaptation in Mozambique — Coastal
Zones. The Plan identifies:

(1) The flood early warning system; (2) The beach nourishment; e (3) The
restoration of mangroves, a priority technology for reducing the vulnerability of
communities, and infrastructure in Mozambique.

For the implementation of these actions, there is a need to consider: (1) The establishment
of Technical Training Programs, and (2) The preparation of technical, environmental,
economic and financial feasibility studies, as actions that should be incorporated into the
technological action plan for the adaptation of Mozambique's coastal zones to climate
change. Thus, the estimated costs for creating a favorable environment for the massification
of SAP technologies for Floods and Mapping, Mangrove Restoration, and Beach Feedback
correspond to approximately 6,786,000.00USD, 1,346,120USD and 2,798,000USD,
respectively. If these values are included the costs of implementing pilot projects and the
costs of transferring or massifying the technology in Mozambique, the values (for the three
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technologies) corresponded to: 6,786,000.00USD, 2,546,120.00USD and
102,798,000.00USD, respectively.

If these values are included in the costs of implementing pilot projects and the costs for
transferring or massifying the technology in Mozambique, the total costs (for the three
technologies)  will  correspond to: 6,786,000.00USD, 2,546,120.00USD  and
102,798,000.00USD, respectively. It should be noted that NCCAMS and Mozambique's NDC
include other adaptation measures for coastal zones and resources that are described in the
Adaptation Chapter.

Fisheries

In the fisheries sector, the vulnerability to climate change of the shrimp in the Sofala Bank
was considered for assessment. This was selected for the study as it is the main fishing
groung in the country, with more than 80% of the national fishing fleet and more than 25%
of the population of artisanal fishermen, representing a high contribution to GDP,
particularly through the export of shrimp. The methodology used, applies integrated
ecological and socio-economic aspects of the shrimp to identify and assess the level of risk
or vulnerability to climate change. The analysis reveals the high levels of vulnerability to
climate change, as follows:

e The predicted reduction in precipitation will decrease shrimp recruitment rates due to
increased salinity in estuaries;

e The predicted increase in seawater temperature will significantly increase shrimp
mortality;

e Changes in the coastal zone caused mainly by rising sea levels and mangrove
destruction could reduce shrimp recruitment;

e Frequent and high intensity cyclones will reduce fishing effort by destroying fishing
boats and infrastructure.

These impacts will result in a decline in the shrimp population, a reduction in fishery
income, a reduction in the volume of exports and a reduction in the income of coastal
families dependent on fishing. Adaptation measures proposed to maintain the benefits of
fishing activity, in a high-risk scenario, include:

e Comply with fisheries legislation and implement precautionary fisheries management
to reduce the risk of overexploitation;

Fund innovative research and integrated fisheries management within coastal and
open ocean ecosystems;

Expand integrated monitoring systems in the most productive areas in order to obtain
systematic information on hydrophysical, hydrochemical and hydrobiological
processes;

e Preserving and restoring wetlands, estuaries and habitats essential to fisheries
resources;

Expand aquaculture in closed systems;
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e Develop fisheries in deeper waters where temperature variability may be less
pronounced;

e Build fisheries support infrastructure (eg ports) and maintain vessels in areas less
affected by tropical cyclones and tsunamis.

The measures proposed above are integrated in the strategic action - Increase the resilience
of fisheries of NCCAMS and also in the adaptation component of the NDC in Mozambique.

1.4 Mitigation Options

Despite its low GHG emissions, Mozambique recognizes the potential for mitigating and
promoting low-carbon development in certain areas, which provide an opportunity to guide
sustainable development from the start, and to access additional sources of funding for
initiatives oriented towards sustainable development (MICOA, 2012).

NCCAMS establishes that mitigation actions and low carbon development should not
impede development actions, and these will be implemented when it is verified that they
represent the best option for development. It is in this context that NCCAMS 's mitigation
objective is to “identify and implement opportunities to reduce GHG emissions that
contribute to the sustainable use of natural resources and access to financial and
technological resources at affordable prices and the reduction of pollution and degradation
environment, promoting low-carbon development”.

It is in this context that NCCAMS identifies 4 sectors with the potential to reduce emissions
by sources and/or increase carbon sequestration capacity. The sectors identified are:

7)Energy;

8)Industrial Processes and Product Use;
9)Agriculture, Forests and Other Land Uses;
10) Waste.

Additionally, the Strategy indicates that voluntary carbon management programs associated
with carbon seals or certification processes may be promoted, capable of being
implemented by any public or private agents.

The country also has the National Strategy for Reducing Emissions from Deforestation and
Forest Degradation, Conservation of Forests and Enhancement of Carbon Reserves Through
Forests (REDD+) 2016-2030. With this Strategy, the Government intends to promote
integrated multi-sector interventions to reduce carbon emissions associated with the use
and changes in land use and cover, through adherence to the principles of sustainable
management of forest ecosystems (natural and planted), contributing to global efforts to
mitigate and adapt to climate change and integrated and sustainable rural development. It
is expected that with the implementation of REDD+ in the country, emissions of around 170
Mton of CO./year will be avoided by 2030, an average of 12 million TCO; per year. The
INDC considered that approximately 40 miTCO; of emissions would be avoided from 2020
to 2025, equivalent to an average annual reduction of about 8 miTCO,.

In response to decision 1/CP. 20 “Lima Call for Action” Mozambique submitted its INDC
2020 — 2030 in which it presents actions of policies and programs that implemented, the
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country hopes to reduce its emissions by 76.5 Mton of CO,eq in the period from 2020 to
2030, of which 23 Mton of CO,eq would be reduced by 2024. This target was revised in 2018
and 2021, with the update of the (NDC) of Mozambique 2020 — 2025, whose emission
reduction estimates are around 40.48 Mton of CO.eq by 2025.

The policy and program actions considered in Mozambique's 1INDC include measures
covering the sectors of: Agriculture and Livestock and Sustainable Land Use, Waste
Management, Energy Security and Industry Sustainability. Mozambique is recognized as one
of the countries that has been most dedicated to and has developed national systems to
increase emission reductions from deforestation and forest degradation and increase
carbon sinks (REDD+).

The TNA process for mitigation covered the energy and waste sectors. The project ideas are
proposed to be implemented by 2030. In the energy sector, the three priority technologies
are: three photovoltaic solar plants, with a capacity of 150MW (each one). It is suggested
that they be implemented in Niassa and Zambézia provinces and the cost is estimated at
1,000,000,000USD; natural gas combined cycle technology (five combined cycle gas power
plants for electricity generation) with a capacity of 650MW and estimated at USD 5 billion;
and, regular hydroelectric turbine technology (with a capacity of 500MW, proposed for the
Zambezi River basin (Lupata).

For waste, the selected technologies are: landfill with garbage gas, with a capacity of
500Ton/day in Maputo; pyrolysis (pyrolytic treatment) with a capacity of 270 ton/day,
proposed for the cities of Beira (+Dondo) and Nampula.

1.5 Other Information relevant to the achievement of the Convention's objectives

Mozambique submitted its First National Communication (INC) in 2006. After the
submission of the 1NC, the country registered milestones aimed at integrating climate
change into the planning and budgeting process. Some examples include the creation of the
climate change window in the Economic and Social Plan for the period 2009-2014, in which
sectors planned climate change actions as a result of the Environment Sector Assistance
Program (PASA).

It was also within the scope of PASA that the country formulated the NCCAMS (2012 — 2025)
and the respective Action Plan (2013 — 2014), a document approved at the 39th Session of
the Council of Ministers, held on the 13th November 2012. With the approval of NCCAMS,
the process of integrating climate change into national and sectoral development policies,
strategies, plans and programs was accelerated, including at the local level, with the
formulation and implementation of Local Adaptation Plans in 98 districts by 2018. Within
the scope of the implementation of NCCAMS, the following documents were also approved:

(i) National Climate Change Monitoring and Evaluation System (SNMAMC)

(ii) National Strategy for the Reduction of Emissions Resulting from Deforestation and
Forest Degradation (REDD+) 2016 — 2030;

(iii)  Disaster Management Law;

(iv)  National Productive Social Action Program (PNASP);

(v) National Agricultural Sector Investment Plan (PNISA);

(vi)  Strategic Plan for the Meteorology Sector;

(vii)  National Adaptation Plan for the Agriculture Sector; and,
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(viii) Pre-qualification documents for the establishment of the wind farm in Inhambane.

In the context of technology transfer, the country participated in Phase Il of the Technology
Needs Assessment Initiative. This process began in 2015 with the holding of a seminar
where the sectors of agriculture and infrastructure and coastal areas were selected to
assess the technological needs for adaptation in these sectors/areas, and energy and waste
for mitigation. This process resulted in the formulation of three Technological Action Plans
and Project Ideas, two for adaptation covering the sectors/areas of Agriculture and
Infrastructure and Coastal Zone and the third, mitigation for Electricity Generation and
Management and Treatment Technologies of Solid Urban Waste.

The costs of the Technological Action Plans are estimated at around 13,260,400,770USD, of
which 260,400,770USD for adaptation being for agriculture with 148,270,650USD and
112,130,120USD for coastal zones and infrastructure; and, 13,000,000,000USD for
mitigation, with 12,000,000,000USD for electricity generation and 1,000,000,000,000USD
for management and treatment of urban solid waste.

Regarding to research and systematic observations, the country has higher education
institutions and other state institutions that carry out the activities. However, research in
the area of climate change remains incipient due to the scarcity of resources allocated for
this purpose and the weak coordination between research institutions and the Ministry
responsible for coordinating climate change. To overcome this difficulty, NCCAMS
recommends accelerating the process of establishing the Knowledge Management Centre,
to be hosted at the Mozambique Academy of Sciences, and with the function of producing,
managing and disseminating information on climate change.

The Strategy also indicates the need to create multi-sectoral research teams - Climate
Change Network - to be composed by thematic areas. The thematic areas will be
coordinated by the Ministries of which the mandates cover the respective research areas
and will integrate different specialized institutions, particularly the network of research
institutions, higher education institutions and institutions for the systematic collection of
climate and sectoral data and other entities that identify themselves as holders or
producers of data and information that are identified as relevant.

As for systematic climate observations, these constitute the fundamental basis for a better
understanding of the spatial and temporal behavior of climate. Although there are still no
institutions dedicated in collecting data and specific information for monitoring climate
change and impact assessment, the observations made by operational government
institutions are contributing for a database creation on climate monitoring and assessment.

In Mozambique, systematic observations relevant for climate change are carried out by the
National Institute of Meteorology of Mozambique (INAM); by the Regional Water
Administrations (ARA - South, Centre, North Centre, North and Zambezi) and the National
Directorate for Water Resources Management (DNGRH); by the Institute of Agricultural
Research of Mozambique (IIAM), by the National Institute of Hydrography and Navigation
(INAHINA); and by the National Institute of Fisheries Research (IIP).

These institutions have a network of observation instruments distributed throughout the
national territory on land, but also by the sea. The effectiveness of the services provided by
these institutions to society has been hampered by a series of challenges characterized by
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the low density of observation stations (most require rehabilitation and calibration) and
different levels of technological solutions. For the most part, location of stations is limited to
provincial and district headquarters, as well as strategic locations such as airports,
agronomic experimental posts, ports and parts of the coast.

Regarding to education and training, climate change is addressed in isolation as part of a
curricula subject in some educational institutions. Although the issue of climate change is
already part of the national political and economic reality and with increasing coverage by
the social media, the majority of the population still not have access to relevant
information. Nevertheless, the occurrence of droughts, floods, tropical cyclones, as well as
the increase in the intensity of extreme events, along with the consequences on ecological
and economic systems, have drawn public attention to climate change. The perception is
growing that the impact of climate change is one of the factors that contribute to the
increase in the risks of natural disasters mentioned above. For example, the recent
destructive impacts caused by tropical cyclones IDAI and Kenneth are perceived to as
consequences of climate change. In addition, government efforts with cooperation partners
have significantly contributed to education, training and increased public awareness of
climate change.

Mozambique has hosted several initiatives that are part of the efforts on “Education,
training (training) and public awareness” which contribute significantly to the achievement
of the Convention's Objectives. Among several initiatives, the following should be
highlighted:

The Pilot Program for Climate Resilience (PPCR) implemented in Mozambique, in the period
2014 — 2016, allowed, through its technical assistance project, the development of the first
management platform content on climate change. This platform came to function as the
Climate Change Knowledge Management Center - CGCMC (www.cgcmc.gov.mz) after its
launch. Through this page, it was possible to disseminate information of public interest
related to climate change, such as reports, publications, events, seminars,
projects/programs, newsletters, policy briefs, including "averages" and virtual social
networks (eg Facebook, etc.). However, the validity of this page was interrupted due its
dependence on external funding and lack of internal sustainability.

USAID's Coastal Cities Adaptation Program (CCAP) in partnership with the Mozambican
Academy of Sciences (ACM), developed an online platform to serve short-term training
courses and subsequently implemented in 2018 a course on climate change adaptation and
disaster risk reduction (DRR) for a significant number of beneficiaries countrywide.

The Project EBAC, CAOS - Borboletas e Sustentabilidade, Lda. | in partnership with the MTA
(ex. MITADER) developed a manual on “Low Carbon Strategies — EBAC” with the aim of
implementing capacity development actions that contribute to the adoption of a Low
Carbon development, through strengthening institutional capacity in GHG MRV matters;
identification and sectoral integration of INDC including education and awareness.

Several associations and activists have been engaged in public awareness campaigns on the
need to preserve the environment and ecosystems in the face of ongoing and future climate
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change. In addition, on what could be the possible consequences if no action is taken. The
national media with radio, television, newspapers and other "media" and social networks
have played a very important role in the dissemination of climate change information since
it became part of the national political and economic issue in the various public debates and
discourses.

1.6 Constraints, Gaps and Needs Related to Finance, Technological and Technical

The country participated in the initiative — National Capacity Sel-Assessment (NCSA) — which
produced the Capacity Needs Action Plan resulting from the National Self-Assessment. The
most important constraints include the absolute poverty that characterizes most of the
Mozambican population, weak human and institutional capacity, weak financial capacity,
weak inter-institutional coordination. In order to overcome the identified constraints, eight
objectives were identified, namely: (1) Strengthening MICOA's capacity to better coordinate
the implementation of the Rio Conventions and other complementary ones; (2)
Strengthening the capacity of ministries to better implement the Rio Conventions and other
complementary ones; (3) Strengthening the capacity of business partners; (4) Strengthening
national research and extension capacity; (5) Strengthening international cooperation (6)
Strengthening the capacity for participation of communities and civil society; (7)
Strengthening the capacity of the National Environment Fund; and, (8) Greater participation
of the Government in the implementation of the conventions.

In addition to the NCSA, the country implemented several initiatives that identified
technical-institutional capacity building needs to overcome the constraints and gaps that
could negatively influence the achievement of its objectives. Such initiatives include the
NAPA, TNA and, very recently, the NDC where the Implementation Plan was formulated that
contains the needs for means of implementation.

The SCN formulation process also identified constraints, gaps and the need for capacity
building so that the country can, in the future, improve information communications and
present them in a timely manner. Next, the needs identified in the SCN preparation process
are presented.

Need for capacity development to prepare national communications on a continuous basis

The roadmap on capacity development needs described below is prepared based on the
findings obtained through the components of this communication, namely, national GHG
inventories, mitigation options, vulnerability and adaptation and other relevant information
(technology transfer; research and systematic observations; education, training and public
awareness; and the need for capacity development). This survey is aimed at having a
concrete idea of the technical and institutional capacity to introduce the necessary
improvements, in order to implement the activities foreseen in the various components of
the national communications, in a more effective way, to achieve the objectives of the
Convention. The requirements for each component are summarized below:

Capacity development needs for carrying out greenhouse gas inventories:
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Strengthen the capacities of relevant sub-sectors to produce specific, reliable and
consistent data and statistics;

Create a modernized and updated multi-sector database to support research
activities, systematic observation and monitoring and implementation of climate
change adaptation and mitigation actions;

Support training in methodologies for estimating deforestation and forest
degradation; interpretation and quantification of data obtained via satellite with due
precision; and management of forestry and agriculture databases (agrarian
statistics);

Support training for the characterization, quantification and registration of waste,
effluents produced in the country and treatment technologies; creation of an
effective database on the production, management and treatment of waste and
effluents and for the development and management of Databases for the Mass and
Energy Balances of the Sector;

Support the training of HEls and research institutions for the development of specific
FE for Mozambique; in GHG inventory techniques, including the use of IPCC software
for national GHG inventories (creation of a specialized inventory unit to advise
sectors and lead national inventories).

Capacity development needs for vulnerability and adaptation:

Support training in infrastructure climate resilience in the various sectors of activity;
management, inspection and marketing of natural resources; monitoring of
urbanization activities and occupation of urban land; integrated coastal zone
management; quantification and monitoring of the sustainable use of water
resources; skills in using holistic and integrated multifactor analysis tools;

Support training in agricultural database management; outreach activities on
climate-smart agriculture; research activities on the relationship between crop and
animal productivity and climatic variables; conservation agriculture; pasture
management and forage conservation; methodologies for estimating deforestation
and forest degradation; and in good practices in fishing activity;

Promote the inventory, management, monitoring, training and dissemination of data
on waste produced at municipal and industrial level, including its standardized
treatment.

Capacity development needs for mitigation options:

Promote the development of a data infrastructure and its management for the
Energy Balance;

Promote training in the use of mitigation analysis tools such as Low Emissions
Analysis Platform (LEAP) and Greenhouse Gas Abatement Cost Model (GACMO)
among others;

Support the strengthening of institutions/entities responsible for formulating
different policies, strategies and legislative instruments for the sectors in the context
of supporting activities to combat climate change;

Support training in methodologies for estimating deforestation and forest
degradation; forestry and agriculture database management; research in the waste
sector, its collection, treatment and systematization and storage;
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Promote the participation of the private sector and civil society in the development
of waste management projects;

Support the capacity building of national technicians in the formulation and
management of projects that contribute to the mobilization of climate funds and
others; including its monitoring, reporting and verification (MRV).

Capacity development needs for other information relevant to the Convention:

Improve the capacity of national technicians in the different technological options
foreseen for the implementation of technologies in the sectors prioritized by the of
technological needs assessment (TNAs);

Strengthening of institutional capacity for the implementation of technologies in the
various sectors of choice in the TNA;

Establishment of an institutional mechanism with adequate technical and financial
resources, which regulates and promotes, at national level, the practice and
implementation of such technologies;

Strengthen and promote the development of curricula in secondary, technical and
higher education institutions that integrate in part or in full content relevant to
climate change;

Promote and increase a greater volume of projects for the installation of more
systematic observation stations, including continuous training of personnel in
various aspects, such as data processing and validation and mastery of
instrumentation, to ensure its maintenance and operability; expand laboratory
capacity in equipment for diagnosing climate-sensitive diseases;

Promote continuous training in the field of instrumentation/observation and data
collection; modeling and testing/operationalization of meteorological, hydrological,
tidal and coastal flood forecasting models.
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Acronyms

Acronym Portuguese English
ACM Academia de Ciéncias de Mogambique | Academy of Sciences of
Mozambique

ACMAD Centro  Africano de  Aplicacdo | African Centre for Meteorological
Meteoroldgica para o | Applications for Development
Desenvolvimento

AfDB Banco Africano de Desenvolvimento African Development Bank

AFOLU Agricultura, Silvicultura e Outros Usos | Agriculture, Forestry and Other Land
de Terra Use

AIFM Avaliacdo Integrada de Florestas de | Mozambique Integrated  Forest
Mogcambique Assessment Project

ALER Associacdo Luséfona de Energias | Lusophone Renewable Energy
Renovaveis Association

ARAs Administragdes Regional de Aguas Regional Water Administrations

ARPAC Instituto de Investigacdo sdcio-cultural | Socio-cultural Research Institute

AVGAS Gasolina de aviagao Aviation fuel

AWOS Sistema Automatizado de Observagao | Automated Weather  Observing
do Tempo System

AWS Estagcdo meteoroldgica automatica Automatic Weather Stations

BAEF Barreiras e Identificacdo de Estrutura | Barriers and Identification of
Favoravel Favourable Structure

BP Petréleo Britanico British Petroleum

BUR Relatdrio de Actualizacdo Bienal Biennial Update Report

CAP Censo Agro-Pecuario Agricultural and Livestock Census

CAs Areas de Conservacdo Conservation Areas

CCAP Projeto de adaptacdo das cidades | Coastal City Adaptation Project
costeiras

CcDB Convencdo sobre a Diversidade | Convention on Biological Diversity
Bioldgica

CEAGRE Centro de Estudos de Agricultura e | Centre of Agriculture and Natural
Gestdo de Recursos Naturais Resources Management Studies

CENACARTA Centro Nacional de Cartografia e | National Center for Cartography and
Teledeteccdo Remote Sensing

CENOE Centro  Nacional Operativo de | National Center for Emergency
Emergéncia Operations

CEPAGRI Centro de Promocgdo da Agricultura Agriculture Promotion Center

CFM Caminhos de Ferro de Mogambique Mozambique Railways

CGCMC Centro de Gestao de Conhecimento de | Climate Change Knowledge
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Acronym Portuguese English

Mudangas Climaticas Management Center

CHs Metano Methane

CIsm Centro de Investigacdo de Saude da | Manhica Health Research Center
Manhica

C™M Cimentos da Matola Matola Cements

CO2 Didxido de carbono Carbon dioxide

CO2¢q Didéxido de carbono equivalente Carbon dioxide equivalent

CONDES Quadro Nacional de Monitoria e | National Framework for Monitoring
Avaliacdo das Mudancgas Climaticas and Assessing Climate Change

CONICET Conselhno  Nacional de Pesquisa | Argentina’s National Council for
Cientifica e Técnica da Argentina Scientific and Technical Research

copP Conferéncia das Partes Conference of the Parties

CORDEX Experiéncia de Regionalizacdo | Coordinated Regional Downscaling
Coordenada de Modelos Climaticos | Experiment
Regionais

CRDS Centro Regional de Desenvolvimento | Regional Health Development
Sanitario Center

CTD Condutividade, Temperatura e | Conductivity, Temperature and
Profundidade Depth

DFID Departamento de Desenvolvimento | Department for International
Internacional Development

DJF Dezembro-Janeiro-Fevereiro December-January-February

DMC Direccao Nacional das Mudangas | National Directorate of Climate
Climaticas Change

DNAS Direccao Nacional da Agricultura e | National Directorate of Agriculture
Florestas and Forestry

DNAV Direcgdao Nacional de Veterinaria National Directorate of Veterinary

DNFFB Direccdao Nacional de Florestas Fauna | National Directorate of Forestry
Bravia Wildlife

DNGM Direccao Nacional de Geologia e Minas | National Directorate of Geology and

Mines

DNGRH Direccdo Nacional de Gestdo dos | National Directorate of Water
Recursos Hidricos Resources Management

DNTF Direccdo Nacional de Terras e | National Directorate of Lands and
Florestas Forests

DWA Departamento dos Assuntos de Agua | Department of Water Affairs of
da Africa do Sul/Eswatine South Africa/ Eswatine

ECA EstacOes Climaticas Automaticas Automatic Climate Stations

ECTIM Estratégia de Ciéncia, Tecnologia e | Mozambique's Science, Technology
Inovacdo de Mogcambique and Innovation Strategy

EDENR Estratégia de Desenvolvimento de | New and Renewable Energy

Energias Novas e Renovaveis

Development Strategy
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Acronym Portuguese English

EDM Electricidade de Mocambique Electricity of Mozambique

ENDe Estratégia Nacional de | National Development Strategy
Desenvolvimento

ENH Empresa Nacional de Hidrocarbonetos | National Hydrocarbon Company

ENSO El-Nifio Oscilacao Sul El-Nifio Southern Oscillation

EWARS Sistema de Aviso Prévio e Resposta Early Warning, Alert and Response

System

FAO Organizagdao para Alimentagdo e | Food and Agriculture Organization
Agricultura

FAPESP Fundacdo de Amparo a Pesquisa do | S3o Paulo State Research Support
Estado de Sao Paulo Foundation

FNAC Forum Nacional de Antevisdao Climatica | National Forum on Climate Foresight

FNDS Fundo Nacional de Desenvolvimento | National Sustainable Development
Sustentavel Fund

FNI Fundo Nacional de Investigacado National Research Fund

FREL Nivel de emissdes de referéncia | Forest Reference Emissions Level
florestais

FUNAE Fundo de Energia Energy Fund

GCOS Sistema de Observagao Global do Cima | Global Observation System of Cima

GDP Produto Interno Bruto Gross Domestic Product

GEF Fundo Global para o Meio Ambiente Global Environment Facility

GGCA Alianca Global de Género e Clima Global Gender and Climate Alliance

GHG Gases de efeito de Estufa Greenhouse Gases

Gg gigagrama gigagram

GgCO0, Gigagrama de didxido de carbono Gigagram of carbon dioxide

GlIIMC Grupo Interinstitucional de Mudancas | Interinstitutional Group on Climate
Climaticas Change

GoM Governo de Mogambique Government of Mozambique

GTZ Cooperacao Técnica Alema German Technical Cooperation

GW GigaWatt GigaWatt

GWP Potencial de Aquecimento Global Global Warming Potential

Ha hectare hectare

HCB Hidroeléctrica de Cahora Bassa Cahora Bassa Hydropower

HEI Instituicoes de Ensino Superior Higher Education Institutions

HICD Desenvolvimento de  Capacidade | Human and Institutional Capacity
Humana e Institucional Development

IDPPE Instituto Nacional de Desenvolvimento | Small Scale Fisheries Development
da Pesca de Pequena Escala Institute

IES Instituicdes de Ensino Superior Higher Education Institutions

IAM Instituto de Investigagdo Agraria de | National  Agricultural Research
Mogambique Institute

P Instituto de Investigagao Pesqueira Fisheries Research Institute

XXXiii




Acronym Portuguese English

IMF Fundo Monetario Internacional International Monetary Fund

INAHINA Instituto Nacional de Hidrografia e | National Institute of Hydrography
Navegagao and Navigation

INALCA Inddstria Alimentar de Carnes Meat Food Industry

INAM Instituto Nacional de Meteorologia National Institute of Meteorology

INATER Instituto Nacional de Transporte | National Institute of Land Transport
Terrestre

INDC Contribuicao Intencional | Intended Nationally Determined
Nacionalmente Determinada Contribution

INDE Instituto Nacional de Desenvolvimento | National Institute for the
da Educacao Development of Education

INE Instituto Nacional de Estatistica National Institute of Statistics

INGC Instituto Nacional de Gestdo de | National Institute for Disaster
Calamides Management

INS Instituto Nacional de Saude National Institute of Health

10C Comissao Oceanografica | The Intergovernmental
Intergovernamental Oceanographic Commission

IOM Organizagao Internacional para | International Organization for
Migragao Migration

IPCC Painel  Intergovernamental sobre | Intergovernmental Panel on Climate
Mudangas Climaticas Change

IPP’s Produtores Independentes de Energia | Independent Power Producers

IPPCTs Institutos  Publicos de Pesquisa | Public scientific and technological
Cientifica e Tecnoldgica research institutes

IPPU Processos e Uso de Produtos | Industrial Products Processes and
Industrias Use

ISCTEM Instituto Superior de Ciéncias e | Higher Institute of Science and
Tecnologia de Mogcambique Technology of Mozambique

ISPU Instituto  Superior  Politécnico e | Higher Polytechnic and University
Universitario Institute

ISRI Instituto ~ Superior de  Relagbes | Higher Institute of International
Internacionais Relations

ISUTC Instituto Superior de Transportes e | Higher Institute of Transport and
Comunicagoes Communications

ITCZ Zona de Convergéncia Intertropical Intertropical Convergence Zone

JICA Agéncia Japonesa de Cooperacdo |Japan International Cooperation
Internacional Agency

JIA Junho-Julho-Agosto June-July-August

km Quilédmetro Kilometer

Km? Quilémetro quadrado Square kilometer

LEM Laboratério de  Engenharia  de | Engineering Laboratory of

Mocambique

Mozambique
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Acronym Portuguese English

LEAP Plataforma de Andlise de Baixa | Low Emission Analysis Platform
Emissao

LGC Lei de Gestdo de Calamidades Disaster Management Law

LPG G3s liguefeito de petroleo Liquefied petroleum gas

LTS Cendrios de longo prazo Long term scenarios

LULUCF Usos da Terra, Mudang¢as no Uso da | Land Use, Land Use Change and
Terra e Silvicultura Forestry

MADER Ministério da Agricultura e | Ministry of Agriculture and Rural
Desenvolvimento Rural Development

MAE Ministério de Administracao Estatal Ministry of State Administration

MASA Ministério da Agricultura e Seguranga | Ministry of Agriculture and Food
Alimentar Security

MC Mudanca Climatica Climate Change

MCA Critério de Analise Multipla Multi-Criteria Analysis

MCTESTP Ministério de Ciéncia e Tecnologia, | Ministry of Science and Technology,
Ensino Superior e Técnico-Profissional | Higher Education and Technical-

Professional

ME Ministério de Energia Ministry of Energy

MEDH Ministério da Educacao e | Ministry of Education and Human
Desenvolvimento Humano Development

MEF Ministério da Economia e Finangas Ministry of Economy and Finance

MGCAS Ministério do Género, Crianga e Ac¢do | Ministry of Gender, Children and
Social Social Action

MIC Ministério da Industria e Comércio Ministry of Industry and Commerce

MICOA Ministério para a Coordenacdao da | Ministry for the Coordination of
Accdao Ambiental Environmental Action

MIMAIP Ministério do Mar Aguas Interiores e | Ministry of Sea, Inland Waters and
Pescas Fisheries

MINAG Ministério da Agricultura Ministry of Agriculture

MIREME Ministério dos Recursos Minerais e | Ministry of Mineral Resources and
Energia Energy

MISAU Ministério da Saude Ministry of Health

MTA Ministério da Terra e Ambiente Ministry of Land and Environment

MITADER Ministério da Terra, Ambiente e | Ministry of Land, Environment and
Desenvolvimento Rural Rural Development

MITUR Ministério de Turismo Ministry of Tourism

MOPHRH Ministério das Obras Publicas, | Ministry of Public Works, Housing
Habitagao e Recursos Hidricos and Water Resources

MOZAL Industria Metallgica de Aluminio | Mozambique Aluminium
(MOZAL)

MSW Residuos sélidos urbanos Urban solid waste

MTA Ministério da Terra e Ambiente Ministry of Land and Environment
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Acronym Portuguese English

MTC Ministério dos  Transportes e | Ministry of Transport and
Comunicagoes Communications

MtCO; Megatonelada de diéxido de carbono | Megaton of carbon dioxide

MTCESTP Ministério da Ciéncia e Tecnologia, | Ministry of Science & Technology,
Ensino Superior e Técnico Profissional | Higher and Professional Education

N-O Oxido Nitroso Nitrous oxide

NAMAS AcgOes de Mitigacdo Nacionalmente | Nationally Appropriate Mitigation
Apropriada Actions

NAP Plano Nacional de Adaptacao National Adaptation Plan

NAPA Programa de Accdo Nacional para a | National Adaptation Programme of
Adaptacdo as Mudancas Climaticas Action

NCCAMS Estratégia Nacional de Adaptacdo e | National Climate Change Adaptation
Mitigagao de Mudangas Climaticas and Mitigation Strategy

NDA Autoridade Nacional Designada Designated National Authority

NDC Contribuicao Nacionalmente | Nationally Determined Contribution
Determinada

NDF Fundo de Desenvolvimento Ndrdico Nordic Development Fund

NDVI indice de Vegetagdo por Diferenca | Normalized Difference Vegetation
Normalizada Index

NGO Organizacao Nao-Governamental Non-Government Organization

NMVOC Compostos Organicos Volateis Nao- | Non-Metallic Volatile Organic
Metanicos Compounds

ODINAFRICA | Rede de dados e informagdes do | Ocean Data and Information
oceano para a Africa Network for Africa

OIAS Observatério Integrado Africano de | Integrated African Health
Saude Observatory

ONS Observatério Nacional de Saude National Health Observatory

OPC Cimento Portland Oridindrio Oridinary Portland Cement

PACE Programa de Atencdo Integral a Saude | Program of All-Inclusive Care for the
do ldoso Elderly

PARP Plano de Accdo de Reducdo da | Poverty Reduction Action Plan
Pobreza

PDRRD Plano Director de Reducdo do Risco de | Disaster Risk Reduction Master Plan
Desastres

PEB Politica e Estratégia Nacional de | National Biofuels Policy and Strategy
Biocombustiveis

PEDSA Plano Estratégico para o | Strategic Plan For Agricultural Sector
Desenvolvimento do Sector Agrario Development

PES Plano Econdmico e Social Economic and Social Plan

PETROMOC Petréleos de Mogambique Petroleum of Mozambique

PFCs Perfluorcarbonetos Perfluorocarbons

PHL Perdas pds-colheita Post-harvest losses
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Acronym Portuguese English
PMEs Pequenas e Médias empresas Small and Medium Business
PNENR Programa Nacional de Energias Novas | National Program for New
renovaveis Renewable Energy
PNISA Plano Nacional de Investimento do | National Investment Plan for the
Sector Agrario Agricultural Sector
PNUD Programa das Nacdes Unidas para o | United Nations Development
Desenvolvimento Program
POL Laboratério Oceanografico Proudman | Proudman Oceanographic
Laboratory
PPAMC Projecto de Pesca Artesanal de | Artisanal Fisheries Climate Change
Adaptacdo as Mudancas Climaticas Adaptation Project
PPCR Programa piloto de resiliéncia | Pilot Climate Resilience Program
climatica
PQG Plano Quingquenal do Governo Five Year Government Plan
QAO Gabinete de Controlo de Qualidade Quality Assurance Office
REDD+ Redugao de Emissdes de | Reducing Emissions from
Desmatamento e Degradacdo florestal, | Deforestation and forest
conservagdao de florestas, maneio | Degradation, conservation,
sustentdvel e aumento de reservas de | sustainable management of forests,
carbono and enhancement of forest carbon
stocks
ReNAPRI Rede de Institutos de Pesquisa em | Network for Agricultural Policy
Politicas Agricolas Research Institutes
RSA Republica da Africa do Sul Republic of South Africa
SADC Comunidade de Desenvolvimento da | Southern  African  Development
Africa Austral Community
SANHO Escritério hidrografico da Africa do Sul | South African Hydrographic Office
SAPP Grupo de Energia da Africa Austral Southern African Power Pool
SARCOF Férum regional de Antevisdo do Clima | Southern Africa Regional Climate
para Africa Austral Forecast Forum
SASOL Carvio e Oleo Sul-Africanos Suid Afrikaanse Steenkool en Olie
(orig.)
SAWS Servicos Meteoroldgicos da Africa do | South African Weather Services
Sul
SCN Segunda Comunicacdo Nacional Second National Communication
SDGs Objectivos do Desenvolvimento | Sustainable Development Goals
Sustentdvel
SETSAN Secretariado Técnico para a Seguranca | Technical Secretariat for Food
Alimentar e Nutricional Security and Nutrition
SLR Subida do Nivel do Mar Sea Level Rise
SON Setembro-Outubro-Novembro September-October-November
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Acronym Portuguese English

TAP Plano de Accdo Tecnoldgico Technological Action Plan

ToR Termos de Referéncia Termos of Reference

UCM Universidade Catdlica de Mocambique | Catholic University of Mozambique

ubM Universidade Técnica de Mocambique | Technical University of Mozambique

UEM Universidade Eduardo Mondlane University Eduardo Mondlane

umcC Unidade das Mudancas Climaticas Climate Change Unit

UN Nagbes Unidas United Nations

UNDCF Fundo de Desenvolvimento de Capital | United Nations Capital Development
das Nag¢des Unidas Fund

UNDP Programa das Nac¢Bes Unidas para o | United Nations Development
Desenvolvimento Programme

UNESCO Organizagao das Na¢des Unidas para a | United Nations Educational,
Educacdo, a Ciéncia e a Cultura Scientific and Cultural Organization

UNFCCC Convengdo Quadro das Nagdes Unidas | United Nations Framework
sobre Mudangas Climaticas Convention on Climate Change

UnilLudrio Universidade Lurio University Lurio

UniZambeze Universidade Zambeze University Zambeze

UNOPS Escritério das Nagbes Unidas de | United Nations Office for Project
Servigos para Projetos Services

USAID Agéncia dos Estados Unidos para o | United States Agency for
Desenvolvimento Internacional International Development

USGS Pesquisa Geolégica dos Estados Unidos | United States Geological Survey

WB Banco Mundial World Bank

WEFP Programa Mundial de Alimentacao World Food Programme

WHO Organiza¢ao Mundial da Saude World Health Organization

WIGOS Sistema Integrado de Observacdao | WMO Integrated Global Observing
Global WMO System

WMO Organizacao Mundial da Meteorologia | World Meteorological Organization

WWTP Estacdo de Tratamento de Aguas | Wastewater Treatment Plant
Residuais

ZAMCOM Comissao do Curso do Zambeze Zambezi Course Committee
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1. Chapter 1: National Circumstances

1.1. Geographic Profile

The Republic of Mozambique is located in the southern hemisphere, on the Southeast coast
of the African continent, between latitudes 10°27’S and 26°52’S and the meridians of
30°12’E and 40°51’E. The country has an area of 801,590 km? of dry land and about 13,000
km? of inland waters. Along the eastern part lies the Indian Ocean, with a coastline
extension of approximately 2,700 km. In its northern part, it is bordered by Tanzania; to the
Northwest by Zambia, Malawi and Lake Niassa; Zimbabwe to the west; by South Africa, to
the Southeast; and to the south, by Eswatini (formerly Swaziland), on an international land
border line with a length of about 4,330 km. To the east, the country is bordered by the
Indian Ocean and separated from Madagascar by the Mozambique Channel (Figure 1.1).
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Figure 1.1: Mozambique Map with international borders.
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Administratively, the country is divided into 10 provinces. However, the municipality of
Maputo City (capital of the country) has the status of a province, bringing the number to 11.
The provinces are currently divided into 154 districts (26 more districts from the previous
128) which, in turn, are divided into 419 local administrative districts, called Administrative
Posts. The latter are made up of 1,052 Localities, the lowest level of administrative
configuration in the Mozambican State. To the subdivisions reported above are added 53
municipal authorities, of which 33 were created in 1998, another 10 in 2008 and another 10
in 2013 (Figure 1.2).

Along the approximately 2,700 km of coastline there are numerous islands, including the
Quirimbas archipelago, in Cabo Delgado Province, Mozambique Island and the Goa and
Sena islands, in Nampula Province, the Bazaruto archipelago, in Inhambane, the islands of
Inhaca, Portuguese and Xefina, in Maputo province.

1
Az
12 12
;mm.;‘m E
Lichinga Marmups 5, W CgPemba
-] R
Mandeaba
Cuamba : @ Nocala
Ly -
x Lurto O Wna de
%ampuh Mogambice
anoRioscoe %,
oMo e
: Phngoche
\k&.l:g
.Mu-
Quolﬁam
........
204
@ Vilncusos
Inhambane
243
Irharreme
2D ey
s Chokwd
e, Oaixai
Pshr?;v
* Maputo
L\‘j @ Perta 85 Owo % 15 15T
32 36 40
1 1 1

Figure 1.2: Geographical location map of Mozambique with the administrative division by provinces.
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1.2. Population

The Mozambican population is 27,909,798 inhabitants (INE 2017), with about 52% women
and 48% men. The distribution by age group is about 45% for 0-14 years, 52% for 15-64
years and 3% for over 64 years (Figure 1.3). The most widely spoken national languages in
the country include KiSwahili, EMakhuwa, CiSena, XiNdau, XiTsonga, XiTchope, Guitonga,
CiNyungwe, EChwabo, EKoti, ELomwe, CiNyanja, CiYao, XiMakonde and KiMwane, out of
more than 40 languages in the country. The language adopted as official is Portuguese,
inherited from Portugal, the colonizing country from which Mozambique became
independent on June 25, 1975.

Mozambique has experienced significant population growth with an average annual rate of
2.4% over the last ten years. Between 2007 and 2017 there was a growth of 8.4 million
inhabitants, against 4.4 million between 1997 and 2007 (Figure 1.4). According to
projections, the Mozambican population may exceed 50 million inhabitants by 2050. These
data show how the demographic issue will play a very important role in the planning of the
country's socioeconomic development and the potential challenges for the management of
natural resources that is the main source for the majority of the population, as well as the
environment.
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Figure 1.3: Population age structure (INE, 2017 census).
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Figure 1.4: Population growth between 1980 — 2017.

Source: http://www.ine.gov.mz/estatisticas/estatisticas-demograficas-e-indicadores-sociais/populacao
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Other demographic indicators are shown in Table 1.1. This table highlights the reduction in
the maternal and child mortality rate, as well as the increase in life expectancy. The illiteracy
rate has also decreased, although it is still high, particularly among women.

Table 1. 1: Evolution of demographic indicators in Mozambique between 1980 — 2017.

Indicator 1980 1997 2007 2017
Total population 12,130,000 |16,075,708 |20,632,434 |27,909,798
Men 5,908,500 |7,703,031 9,930,196 |13,348,336
Women 6,221,500 |8,372,677 |10,702,238 |14,561,352
Population growth 12.1 16.1 20.6 27.9
Population Growth Rate 2.5 1.7 2.5 2.8
Gross Birth Rate 47.1 44.4 42 38
Gross Mortality Rate 20.7 21.2 13.8 11.8
Maternal Mortality Rate - - 500.1 451.6
Child mortality rate 159.0 145.7 93.6 67.3
Boys 172.0 152.9 97.2 70.9
Girls 146.0 137.8 89.9 637
Life expectancy 43.6 42.3 50.9 53.7
Men 42.1 40.6 48.8 51.0
Woman 45.0 44.0 52.9 56.5
Rural 86.80% 70.80% - 66.60%
Urban 13.20% 29.20% - 33.40%
[lliteracy rate 72.2 60.5 50.4 39.0
Men 58.0 44.6 34.6 27.2
Mulheres 84.6 74.1 64.2 49.4
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1.3. Economy

Agriculture in Mozambique remains one the main pillar of the national economy. The sector
employs 90% of the female workforce and 70% of the male workforce, that is, 80% of the
Mozambican working population works in the agrarian sector (PEDSA, 2011). Agriculture has
an average share of GDP above 20% of the total. The commerce and transport and
communications services sectors contributed an average of 10% each (Table 1.2). The
extractive industry sector has shown great performance in recent years, having gone from
2% in 2013 to just over 7% in 2018 (INE: National Accounts of Mozambique). The national
economy has considerable potential in the primary sector, driven by the existence of natural
resources, however, the main challenge is the development of industries that allow
sustainable exploration and transformation of these resources. The diversification of the
national economy is still a challenge for a more stable, comprehensive and sustainable
growth. The Mozambican economy, after several years of growth of around 7% per year,
has slowed down since 2016, due to various factors of the international and national
situation (Table 1.3).

Table 1. 2: Contribution of sectors to GDP.

Indicator 2008 | 2009 | 2010 ( 2011 | 2012 (2013 | 2014 | 2015|2016 |2017 | 2018
Agriculture 19.8 [19.9 |23.6 |23.5 |23.4 |22.64|21.8 [21.0 [22.5 |21.8 |[21.7
Fisheries 1.7 |14 |14 |14 |1.42 |141 |- - - 15 |14
Extractive

1.1 |11 (1.2 |13 (1.7 |2.11 |3.2 (3.7 |62 |69 |73
Industry

Manufacturing

13.4 [12.2 (124 (119 |11.67|10.86|8.8 |9.0 |87 |80 |7.8
Industry

Electricity and

46 |48 (48 |48 [4.37 |4.08 (2.8 |29 (2.7 |29 [2.7
Water

Construction 35 |35 |34 (33 (340 |354 |20 (21 |21 |18 (1.7

Commerce 113 (11.1 |11.2 |119 (11.59)11.35|11.4 (115 |12.1 |- -
Transport
and 10.4 (109 |11.6 |12 11.91(12.92)12.5 |12.3 (9.7 |10.1 |10.3

Communications

Financial
ihancia 50 |56 |54 |54 |56 |- 57 |57 |49 |51 |52
services
Rental of

! 45 |67 |65 |62 |58 |- 71 |72 |s3 |- |-
Properties
Education and|51 |53 |- |- |- ] 70 |70 |81 |76 |74
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Indicator 2008 | 2009 | 2010|2011 | 2012 | 2013 | 2014|2015 (2016 | 2017 | 2018

Health

Public -
administration

H -

otels and ; 16 |16 |150 |141 |- |- |- |- |-
Restaurants

Others - |346|168 |176 [174 |- 37 |34 |45 |s6 |57

Source : INE Mozambique National Accounts.

Table 1. 3: Evolution of Economic Indicators, 2008-2018.

Indicator 2008 [2009 2010 (2011 [2012|2013 2014 (2015 ([2016[2017 [2018

Real GDP growthl6.8 [6.3 6.8 7.2 7.3 [7.2 [7.4 6.6 3.8 3.7 3.4
(%)

Inflation (%) 79 1.1 7.6 3.3 5.8 3.9 |2.6 4.4 119 12.8 [4.9
GDP per capitad68.91439.2 422.8 [579.7 |608. [626. [645.2 |547.2 (391. }441.6 [490.0
(USD) 1 6 5

Source: World Bank; Bank of Mozambique

1.4. Climate

According to the Képpen-Geiger classification, the climate of Mozambique is generally of
the Aw type (humid and dry tropical) and with pockets of BSh (warm semi-arid climate),
with two very distinct seasons, one hot and wet, from October to April, and the other cold
and dry, from May to September (Gelcer et al. 2018). Other manifestations of climates of
the As, Cfa and Cwa types can be found in isolation (Figure 1.5).

|
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Figure 1.5: Climate in Mozambique, according to the Koppen-Geiger classification. As = rainy tropical
climate; Aw = humid and dry tropical climate; BSh = hot semi-arid climate; Cfa = warm and humid temperate
climate; Cwa = warm temperate climate with dry winter.

Source: Gelcer et al. (2018).

The atmospheric circulation in the country is characterized by zones of low equatorial
pressures influence with NE monsoon winds during the summer. The winds in the south and
central zone are predominantly SE trades, and in the north zone they are influenced by a
monsoon regime with NE winds during the summer and SW during the winter.
Mozambique's precipitation regime is influenced by tropical cyclones formed in the
southwestern Indian Ocean basin during the summer, the Intertropical Convergence Zone
(ITCZ), the Indian Monsoon, the low pressure systems over the continent, Atlantic and
Atlantic Anticyclones. Indian Ocean, El Nifio/Southern Oscillation (ENSO) and Cold Fronts
(Macie, 2016).

The spatial distribution of precipitation varies widely across the country. Precipitation is
most abundant in the northern zone, where the annual average varies between 800 and
1,200 mm, becoming exceptionally high, 1,500 mm, in the highlands of Zambezia, Niassa
and mountainous areas of Gorongosa. Central Mozambique and the entire coastline receive
amounts of rain ranging between 800 and 1,000 mm. However, in some regions of the
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province of Tete, the values of precipitation even decrease by up to 600 mm. The south of
the country is generally drier, with an average rainfall of less than 800 mm, reaching values
of 300 mm at the administrative post of Pafuri, in Gaza province (Figure 1.6).
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Figure 1.6: Spatial distribution of accumulated annual rainfall in Mozambique.

Source: Mozambique Rainfall Atlas, INAM (2012).

1.4.1. Seasonal Variation of Precipitation

The period of greatest precipitation in the country corresponds to the summer in the
Southern Hemisphere, between October and April. During the rainy season, the highest
precipitation values occur in the months of January, February and March (Figure 1.7),
contributing about 45% of the total annual precipitation and is often associated with
migration and Convergence Zone activity. Inter-Tropical (ITCZ).

In the northern region of the country, typical monthly precipitation values are 20 — 200
mm/month during the rainy season and 5 — 30 mm/month in the dry season. The central
region registers between 30 — 200 mm/month in the rainy season and 20 — 40 mm/month in
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the dry season. The south of Mozambique, with the lowest precipitation values registers
between 40 -130 mm/month in the rainy season and 20 - 40 mm/month in the dry season. It
is mainly the southern region that is prone to drought and some southern parts of Tete
province in the center of the country.
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Figure 1.7: Seasonal variation of accumulated monthly precipitation in different regions of the country

Source: INGC (2009)

1.4.2. Inter-annual variation of precipitation

In Mozambique there is a very high inter-annual precipitation variability in the rainy season,
particularly in the central and southern regions. This variability causes significant
fluctuations in the annual amounts of precipitation, with years with an abundance of
precipitation (with greater probability of inundations or floods) or precipitation deficit (with
greater probability of droughts) being registered. Figure 1.8 shows precipitation deviations
from the climatological mean in four geographic regions of the country, including the
coastal region from 1960 to 2006. The best-documented cause of this variability is the

|
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southern oscillation and the EI-Nifio phenomenon (ENSO), which causes warmer and drier
conditions on average; and relatively cooler and wetter conditions (La Nifia) in the rainy
season of eastern southern Africa. Evidence on the relationship between ENSO and
precipitation in southern Africa can be found in several studies (Reason et al., 2000; Reason
and Jagadheesha, 2005).
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Figure 1.8: Precipitation deviations showing intra-annual variability and the probability of occurrence of
floods and droughts in four regions of the country, north, center, south and coastal.

Source: INGC, (2009)

1.4.3. Average temperatures

In general, average temperatures in Mozambique range between 25 — 30 °C (average
maximum temperatures) and between 15 — 21 °C (average minimum temperatures) (Figure
1.9). The highest mean maximum temperatures are recorded in the coastal area of the
country, in the south of Tete province and in the western part of Gaza province (Figure 1.9
on the left). As for the average minimum temperatures, these have a decreasing pattern
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from the coast to the interior. The highest average minimum temperatures are recorded
along the northern coast, while the lowest are found in Gaza province (WFP, 2018). In this
region of Gaza, there is also the largest temperature range in the country.

Average Monthly Max Temperature

Average Monthly Min Temperature

\

. }M&/\»w@um”ﬁﬂ\w; 7

MOZAMBIQUE
MOZAMBIQUE

Figure 1.9: Spatial distribution of average maximum temperature (on the left) and average minimum
temperature in Mozambique, calculated for the period 1982 - 2017.

Source: WFP (2018)

1.4.4. Historical trends

Average temperature trends show positive variations (increase in average temperature) in
most parts of the country. Studies indicate that the average annual temperature increased
by 0.6 °C between 1960 — 2006, at an average rate of 0.13 °C per decade for most seasons of
the year (INGC, 2009). The study also points to an increase in the frequency of hot days and
nights (days with a maximum temperature> 30 °C and nights with a minimum temperature>
20 °C respectively). The average number of "hot" days per year in Mozambique increased by
6.8% of days (~25 days) and the average number of "hot" nights per year increased by 8.4%
of nights (~31 nights) during the same period of analysis (1960 and 2006).

Maximum and minimum temperatures

Trends in increasing maximum and minimum temperatures (warming) have not been
uniform across the country. Increases in mean maximum temperature of greater magnitude
were recorded in the North (0.76 — 1.16 °C), followed by central Mozambique between 1960
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and 2006. Changes in average minimum temperatures in certain regions of the country are
even greater, indicating such large increases between 1.12 - 1.62°C (in the central region of
the country) during the same period under analysis (INGC, 2009). Tables 1.4 and 1.5 provide
a summary of trends in average maximum and minimum temperatures for different regions
of the country. They provide a summary of trends in maximum and minimum temperatures.

Table 1. 4: Change in mean maximum temperature (Tmax, °C) for each region, between 1960 and 2006
(Adapted: INGC, 2009).

_ Trend Magnitude (°C)
_ Increase 0.76 —1.16
_ Increase 0.40-1.11
_ Increase 0.50-0.98
_ Increase 0.74-1.01

Table 1. 5: Change in the average minimum temperature (Tmin, °C) for each region, between 1960 and 2006
(Adapted: INGC, 2009).

_ Trend Magnitude (°C)
_ Increase 0.80-0.88
_ Increase 1.12-1.62
_ Increase 0.69-1.35
_ Increase 0.52-0.65

Precipitation trends

Precipitation trends in the country are not significantly observable, due to the great inter-
annual variability in different seasons. However, the analysis of historical data made in
several studies points to a late start of the rainy season in Mozambique, as well as an
increase in the persistence of dry days.

The INGC report (2009), analyzing data between 1960 and 2006, indicates a delay in the
start of the rainy season that can reach between 20 and 45 days in some places, as well as a
more pronounced persistence of dry days in the Northeast of the country in the months
from March to May and September to November.

The study by Mcsweeney et al. (2010) found that in the period between 1960 and 2006, the
average annual precipitation in Mozambique decreased at an average rate of 3.1% per
decade, in the period under review. On the other hand, despite the decreases observed in
total precipitation, the amount of precipitation falling during heavy precipitation events
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increased at an average rate of 2.6% per decade, with these increases being more
pronounced in the period from December to February (DJF).

1.4.5. Climate Projections

Future Temperature Projections

The Intergovernmental Panel on Climate Change (IPCC) in its Fifth Assessment Report (AR5)
presents inequivocal evidence of climate change around the world: the atmosphere and
oceans are warming, the extent and volume of snow and ice is decreasing, sea levels are
rising and weather patterns are changing. The most optimistic scenario predicts an increase
in the Earth's temperature of between 0.3°C and 1.7°C and, in the worst case scenario, the
Earth's surface could warm between 2.6°C and 4.8 °C over this century by 2100 (IPCC, 2014).
Paris Agreement approved in December 2015 under the United Nations Framework
Convention on Climate Change (UNFCCC) established a global framework to reduce carbon
dioxide (CO3) emissions and noted that global warming should be limited to 1.5 °C According
to the IPCC (2021) the increase in global warming of 1.5°C compared to the period 1850-
1900 will be achieved by the middle of the 21st century (by 2040).

In Mozambique, some studies point to a significant increase in temperature, with the
average annual temperature projected to increase between 1.0 to 2.8°C by 2060 and
between 1.4° to 4.6°C by 2090 (INGC, 2009; Mcsweeney et al., 2010) (Figure 1.10). The
projected rate of warming will be faster inland Mozambique than in areas closer to the
coast. All projections indicate substantial increases in the frequency of days and nights
considered "hot" in the present climate. This increase will be between 17 and 35% of days
per year, around 2060 and between 20 and 53% of days per year in 2090. The same
projections also indicate a reduction in the frequency of days and nights considered "cold"
in the present climate.

Mozambique: Mean Temperature Anomaly Annual

Temperature Anomaly (°C)

1960 1980 2000 2020 2040 2060 2080 2100

Figure 1.10: Trends in annual average temperature in Mozambique between 1960 and 2006 (black line) and
the projected future for three emission scenarios (colored lines). The colored bars on the right side indicate
the different scenarios used in the simulations (A2, A1B and B1) as well as the uncertainty ranges in the
average climate projections around 2090 — 2100 (Adapted from Mcsweeney et al ., 2010).
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Future Precipitation Projections

Precipitation variations are not as clear as temperature variations. The range of
precipitation projections resulting from different models is large and encompasses both
negative and positive changes. There are indications of variations between -15 to +20 mm
per month, or -15% to +34% (Mcsweeney et al., 2010). However, the models show more
consistency in seasonal projections, indicating a reduction in precipitation in the dry season,
that is, in the period from June to August (JJA) and from September to November (SON).
This reduction is partially offset by increased precipitation in the rainy season, from
December to February (DJF), with greater expression in northern Mozambique (Mcsweeney
et al.,, 2010). In general, precipitation projections do not indicate substantial changes in
annual precipitation, but rather changes in precipitation patterns (Figure 1.11).
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Figure 1.11: Spatial patterns of monthly average rainfall in the period September to November projected for
the years 2030, 2060 and 2090 (Adapted from Mcsweeney et al., 2010).

1.5. Relief

The country's relief exihibits a mountainous area to the west, which descends in flat steps to
the coastal plain, to the east. Thus, according to the altitude, plains, plateaus, mountains
and depressions are identified in Mozambique. The coastal plain, with altitudes of up to 200
meters, extends along the entire coastal strip, narrowing from the mouth of the Rovuma
river, to the Zambezi delta and extending in the southern part to the so-called great
Mozambican plain, to Ponta de Ouro. It occupies 1/3 of the national territory. There are also
the so-called low-pressure plains that extend along the valleys of the main rivers, eventually
receiving the name of the respective hydrographic basins, such as: Incomati Plain, Limpopo
Plain, Save Plain, Buzi Plain, Lurio Plain, Lugela Plain, Messalo Plain and Zambezi Plain.
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The plateaus occur mainly in the Center and North regions of the country, where they are

more expressive, especially in the provinces of Manica, Tete, Zambézia, Nampula, Niassa
and Cabo Delgado, forming islands or “inselbergs”.

In the southern region of the country, the plateaus occupy only a small strip in the western
zone of the provinces of Maputo and Gaza in a mountainous alignment of approximately
900 km in length and 30 km in maximum width, close to the border with Swaziland, Republic
of South Africa and Zimbabwe.

In some plateau areas, accumulation plains occur that result from excavations carried out in
river valleys, such as the Zambezi, Messalo and Lugela river valleys (Viz. Figure 1.12).
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Figure 1.12: Relief of Mozambique (Bila and Fondo 2010:32)

In the plateau area, the following are distinguished:

e Medium plateaus (200m - 600 m altitude).
e Highlands (600m — 1,000 m altitude).

The main plateaus are:

e Mozambican Plateau: located in the provinces of Zambézia and Nampula. In this
region, the plateaus have altitudes ranging from 600 to 1,000 meters of altitude. The
main characteristic of the Mozambican plateau is the occurrence of “inselbergs”
called islands or residual mounds;

e Niassa Plateau - located in Niassa province, along Lake Niassa;
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e Mueda Plateau — located in the province of Cabo Delgado;
e Chimoio Plateau — located in the province of Manica, close to the border with
Zimbabwe;
e Maravia Plateau — located in the province of Tete, close to the border with Zambia;
and,
e Angdnia Plateau — is located in the province of Tete, next to the border with Malawi.
Mountain formations with altitudes equal to or greater than 1,000 meters are located at:

e West of Niassa: where the mountainous elevations have the shape of an Ipsilon (Y),
constituting a chain or Maniamba-Amaramba system in which hills such as Jéci
(1.836 m), Mitucué (1.803 m), Sanga (1.79 m) stand out), Chitagalo (1,803 m),
Chissindo (1,579 m) and Txingeia (1,787 m);

¢ Northwest of Zambézia and Tete: in Zambézia there are the Chire-Namduli
formations with hills such as: Namuli (2.419 m), Chiperone (2.054 m), Inago (1.807
m), Mabu (1.646 m), Tumbine (1.542 m), Derre (1.417 m) and Mongue (1.043 m);
and, in Tete, the hills (Plateaus of Maravia-Angdnia) are in its northern part near the
border with neighboring Malawi, the highlight goes to the hills: Domué (2.096m) and
Chiobue (2.021 m);

e West of Manica: escarpment of the same name or Chimanimani massif near the
border with Zimbabwe, this massif is where the highest mountain in the country, the
Binga (2,436 m of altitude, in the district of Sussundenga), is located (35 km) of
length and a width that varies from (8 to 10 km) and is distant from the city of
Chimoio in about 80 km, Serra Choa (1,844 m). Also in this province, the
Espungabera massif is located at an approximate altitude of 1,000m, separating
Chimanimani from Serra da Gorongosa (Sofala) with a maximum altitude of 1,863m.

In the southern region of the country there are no mountain formations, per se, due to its
altitude, however, we fall into an illusion when we look at the plateau chain of Libombos, as
it is located in a predominantly flat region because, in fact, it is nothing more than an
altiplanalto with just 802 m of altitude (Mount M'ponduine) in Namaacha, close to the
border with E-Swatini and South Africa.

1.6. Agriculture, Forestry and Fisheries

1.6.1. Agriculture
Agriculture in Mozambique is the basis for national development, constituting the most
important source of income and subsistence for more than 80% of the population and with
an average share of GDP above 20% of the total (INE: National Accounts, 2008 — 2018). The
agriculture sector also plays an essential role for women's livelihoods, as 90% of the
economically active female population earns a living from agriculture. Furthermore, women
constitute 61% of the agricultural workforce. The country's agricultural potential is
estimated at 62% of the total area, but only 7% of the area is currently cultivated (CIAT;
World Bank. 2017). Of the 3 million hectares of land with potential for irrigated agriculture,
only 118,000 hectares were equipped for irrigation in 2015 and only 62,000 ha (52%) were
being used for irrigated agriculture (CIAT, World Bank. 2017). The country's National
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Development Strategy (2015-2035), the Green Economy Action Plan (2013-2030), the
National Climate Change Adaptation and Mitigation Strategy (2013-2025), identify the
agriculture sector as essential for the reduction of poverty and to stimulate economic
growth, as well as that which represents the greatest potential for adaptation and emission
reduction, through the promotion of resilient production techniques and systems.

Basic food production is dominated by cereals such as maize, sorghum, millet and rice. Rice
production has shown great expression in recent years with the expansion of national
production on a commercial scale. In relation to cash crops, cotton, sugarcane and tobacco
are the most expressive crops both in terms of covered area and production volume. Rice
production is carried out in irrigated areas and floodplains. Rice is the third most important
crop in the cereals group, having increased the cultivated area from 200 thousand hectares
in 2006 to 300 thousand hectares in 2012, despite the national potential being around 900
thousand hectares.

Agriculture in Mozambique is mainly dominated by the family sector of wich the production
is subsistence-oriented, rainfed, and highly vulnerable to climate variability. In terms of farm
size, approximately 72% of the country's farmers work on parcels of land that do not exceed
2ha, using limited amounts of inputs and extensively practicing slash and burn (CIAT; World
Bank. 2017). Livestock production and burning of savannas represent two main sources of
greenhouse gas (GHG) emissions in the agricultural sector.

Livestock production is a relevant activity in the agricultural sector. Animal husbandry is a
component of diversification of peasants' livelihoods, constitutes a source of income and an
economic reserve, contributes to the balance of production systems, to increase agricultural
production, with animal traction and manure, and for the food security of families, playing a
social role in rural communities. Livestock production is mainly carried out by the family
sector for subsistence (mainly small animals such as goats, rabbits, chickens, ducks), but
large-scale production has been increasing in recent years, mainly livestock (beef, pig, goats
and sheep), broiler chickens and egg production.

Although agriculture is the economic base of the majority of the population in the country,
it is constrained by low soil productivity; biotic and abiotic factors, such as the high pressure
of pests, diseases and weeds, and irregularity and scarcity of precipitation, respectively; low
use of inputs (fertilizers, pesticides and improved seed) and low level of use of appropriate
technologies. Other factors that also contribute to low productivity include poor agronomic
practices and insufficient extension services due to low geographic coverage.

1.6.2. Forests
Mozambique has a considerable area of natural forests and other woody formations, mainly
of the Miombo, Mecrusse and Mopane types. These dry tropical forests are subject to a
high rate of deforestation and degradation, due to their fragility and high demand for goods
and services to which they are subject and the fact that they are the main livelihood of the
poorest population (MITADER, 2018).

Second National Communication: National Circumstances Page 17



The 2007 national forest inventory (Marzoli, 2007) estimated the country's forest cover at
just over 50%, that is, just over 40 million hectares of forests and other woody formations.
Of this area, about 67% (26.9 million hectares) correspond to productive forests. More
recently, a new forest inventory (MITADER, 2018) verified a decrease of 21% in the total
forest area and 36% in the productive forest area, compared to the 2007 inventory.

Although deforestation rates are variable, the pressure to convert forests to other uses has
reduced by 30% from 2013 to 2018 (MITADER, 2018), and it is expected that reduced
deforestation and increased afforestation will lead to larger areas of forests and greater
carbon storage, allowing for increased wood production, employment and income.

Deforestation and forest degradation in Mozambique are estimated at 12 MtCO;/year of
CO, emissions in the period between 2000 and 2012 (CEAGRE & Winrock International,
2016). The main cause of deforestation, with about 7.8 MtCO,/year (65% of total emissions)
is the conversion of forests to shifting agriculture. The other important causes are urban
expansion and infrastructure (1.4 MtCO/year; 12%), logging (0.9 MtCO,/year; 8%) and
firewood and charcoal (0.8 MtCO;/year; 7%). Reforestation in Mozambique is still in its
infancy, even recognizing its role in reducing pressure on natural forests. Although there is a
potential area of around 7 million hectares for planting fast-growing exotic species, only
close to 60,000 ha are planted, mainly with species of the Eucalyptus and Pinus genera
(DNTF, 2015).

1.6.3. Fisheries

The Mozambican coastline has an extension of about 2,700 km, and several fishing
resources can be identified. According to the Fisheries Master Plan (2010-2019), it is
estimated that the potential of fishery products in Mozambique is around 332,000 tonnes,
the main resources being shallow water shrimp (in the Sofala Bank and in the Maputo Bay),
deep-sea crustaceans (in the continental slope of the central and southern zone), horse
mackerel/carapau and king mackerel/cavalla (in the Sofala Bank) and demersal fish (in the
southern and northern zone).

It is estimated that the fisheries sector contributes about 4% to GDP (MIMAIP, 2016)
through the export of shrimp, prawns and other fishery products, with a global production
of about 151,000 tons per year from fishing marine and inland waters (Ministerial Diploma
No. 161/2014 of 1 October). Fisheries contribute to food security and especially by
providing about 50% of the animal protein consumed in the country (MIMAIP, 2016).
Therefore, a breakdown in fisheries-based ecosystems and resources will have severe socio-
economic implications.

Climate change risks to marine and fisheries resources include increased temperature,
precipitation and sea level, coastal storms and acidification of estuaries. This can deplete
fish stocks, alter markets and influence tourism in the marine environment.
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1.7. Energy

The energy sector has registered, over the last two decades, significant growth, both in
terms of production and demand. Despite the consumption of modern energy sources
showing a notable evolution, particularly the consumption of electricity and gas, biomass
from forestry sources continues to be the most important source of energy used in the
country (ME, 2012). Indeed, it is estimated that around 77% of Mozambican households
depend on biomass, mainly charcoal and firewood, to meet their energy needs (Mahumane
& Mulder, 2016).

This reality is due to the fact that the majority of the population in rural areas (estimated at
around 70%) resort to the use of firewood to satisfy their cooking and water heating needs,
while in the urban area, of which the population numbers come from growing at a fast pace,
it uses charcoal for cooking, despite the rising price of this form of energy and the negative
impacts associated with it. It should be noted that, according to the preliminary results of
the last census carried out by the National Institute of Statistics, the urban population
represents approximately 32% of the country's total (INE, 2018).

1.7.1. Electricity

In terms of electricity production, it should be noted that Mozambique has a generation
capacity much higher than its domestic consumption. The Cahora Bassa Hydroelectric
Power Plant (HCB), with an installed capacity of 2,075 MW, is the main source of electricity
generation in the country. Of the total capacity of HCB, 500 MW is dedicated to the country,
consisting of 300 MW of firm energy and 200 MW of non-firm energy. The rest of the
capacity, around 1,500 MW, is destined for export to South Africa. The total capacity for
national consumption is 1,045 MW, which represents the sum of the capacity allocated by
HCB (500 MW) and other generation plants, while the total capacity for export to
neighboring countries is 1,860 MW, which is the sum of the HCB capacity for export and
that of other emerging sources, natural gas (ALER, 2017).

Regarding the electricity generation mix, 90% is from hydroelectric sources, with the
remaining 10% coming mainly from natural gas. Figure 1.13, taken from the most recent
strategy of the company Electricidade de Mogcambique, illustrates the projection of the
country's supply and demand; according to the firm, paradoxically, it is expected that the
country will face an energy deficit around the year 2020 and that, according to the
Integrated Master Plan for energy production, after 2021 there will be a surplus of
electricity production that could be marketed at competitive prices in the regional market
(EDM, 2018).

A recent study on the potential of renewable energy in Mozambique (Atlas de Energias
Renovaveis, 2014) indicates that the country has a huge potential for energy production,
with an estimated capacity of around 23,000 GW of solar resources, followed by
hydroelectric sources with 19 GW, wind potential with 5 GW and biomass resources
estimated at 2 GW. From this potential, the government has identified priority projects for
the exploitation of these resources, locally, including the possibility of injecting the energy
generated into the national grid. In this context, the priority projects identified include the
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production capacity of 5,645 MW for hydroelectric sources, 600 MW for solar, 1,146 MW
for wind, 128 MW for biomass and 20 MW for geothermal energy. The Atlas also highlights
the need for adequate financing schemes for the effective implementation of these
projects. Access to renewable energy represents an important contribution, especially for
the socioeconomic development of communities that are far from the national electricity
distribution grid, as well as in mitigating climate change, through the sustainable use of
biomass resources.
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Figure 1.13:Projection of supply and demand (maximum tip) of Mozambique.

Source: EDM 2018.

Despite the remarkable efforts being carried out by Electricidade de Mogcambique company,
in the electrification domain across the country, with an average of around 120 thousand
new connections made per year in the last 15 years, the current coverage is of only 25.9%
(EDM, 2015). In fact, this is the average rate of access to electricity, which varies for each
province, with the lowest rate in the provinces of Cabo Delgado, Niassa and Zambézia, with
around 12% each and higher, in the city of Maputo, with a level of 92% (MIREME, 2018). The
high level of dependence on biomass resources for energy purposes has serious implications
for the health of the population and the environment. On the other hand, the current
electrification rate represents a huge challenge for achieving the Sustainable Development
Goals (SDGs), namely the seventh goal, according to which “until 2030, universal, reliable,
modern and access must be ensured. affordable prices for energy services” (UN, 2015).
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1.7.2. Oil and Gas
The consumption of liquid fuels grew at an average rate of 6% per year, and from 2009 it
reached a growth rate of 15% per year, on average. The transport sector is responsible for
the largest portion of this increase, followed by the industrial sector. The consumption of
petroleum products almost doubled in the period 2000 - 2011. Natural gas production in
Mozambique has grown on average by 5.3% per year since 2006. Around 95% of the natural
gas produced is exported to South Africa.

Over the last decade, the energy sector has continued to grow significantly. With the
increase in the exploration and consumption of natural gas in the country, new players
emerged, especially from the private sector, in the area of electricity production,
independent energy producers (IPP's) that have been expanding the national production
capacity, which currently stands at 2,724 MW (EDM, 2018).

The approval of the Natural Gas Master Plan, by the Government, in 2014, aiming at the
massification of the natural gas produced in the country, has boosted the increasing use of
this resource, not only in the production of electricity, but also in the industrial sectors,
services and road transport, although still at low levels. Natural gas also represents an
opportunity to diversify the mix of energy forms used in Mozambique, making an important
contribution to industrial and socio-economic development. In turn, the consumption of
liquid fuels, diesel and gasoline has doubled, mainly due to the increase in the national car
fleet which, with 287.951 vehicles in 2010, almost tripled in less than ten years to 782,757
vehicles in 2018 (INE, 2011 & 2018). It should be noted that part of these fuels is used in the
extractive industry, which is an emerging sector with significant growth in electricity
generation.

1.8. Industry

The industrial sector has played an important role in the Mozambican economy. Since
national independence, this sector has contributed significantly to GDP. Based on this
contribution, integrated industrialization is identified as one of the bets of the Mozambican
government to promote national development (END, 2014).

It is important, however, to point out that the Mozambican industrial sector is mostly made
up of micro-enterprises and by others of small dimension which, together, account for more
than 90% of the industrial park. Micro-industries account for around 63% of the sector,
small 31%, medium 3% and large 3% (PEI, 2016).

In terms of employment, large companies are the ones with the greatest weight with 71%,
followed by small companies with 16%, medium companies with 8% and, lastly, micro-
enterprises with 6%. Large companies are also the ones that move the largest volume of
business with a total of 69%, followed by micro-enterprises with 21%. Medium and small
companies only move turnover of around 5% and 4%, respectively.
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Regarding the sectors that contribute the most to Mozambican industrial production, from
the observation of Figure 1.14, it is noted that the metallurgical industry has the greatest
weight with a 35% contribution, followed by the food industry with 25%, the beverage
industry with 13 %, non-metallic minerals industry with 10%, tobacco industry with 8%, and
other industries with 9%.

m Metaldrgica Base (Mozal e Midal) m Inddstria Alimentar
® Industria de bebidas Mineriais N/Metalicos (Cimento)

M Indistria de Tabaco B Qutras Empresas

Figure 1.14: Main Industrial Sectors in Mozambique

Among the industrial products manufactured in the country, the top ten (10) with the
greatest weight in the value of production in this sector are aluminum with a contribution of
31.7%, non-agglomerated coal (coal) with 25.1%, natural gas (8.2%), beer with alcohol
(7.2%), sugar (5.6%), cement (5.5%), non-ferrous metal ores and concentrates (5.1%), wheat
flour (3.6%), bars, non-alloy aluminum profiles (2.6%), and soft drinks (2.4%) (INE, 2017).

Although the industrial sector (including mining, construction, electricity, water and gas)
contributed around 11% of GDP in 2014, it has shown remarkable growth in recent years, as
illustrated in Figure 1.15 (Deloitte 2016). This growth has been thanks to the development
and expansion of the industrial sector, which highlights the entry into operation of large and
medium-sized companies, for example, in the production of cement (LIMAK - Maputo,
Cimentos da Beira, Cimentos de Cabo Delgado, Maiaia Cements — Nacala); soft drinks
(expansion of the Coca-Cola soft drink plant); meat processing (INALCA), in Maputo; wheat
milling (Pembe Mozambique); manufacture of steel structures (Martifer) and Merec Nacala
(wheat milling) in Nampula, G.S. Beverages (soft drinks and water) - Zambézia, ETG Group
(processing pigeonpea and sesame) in Nampula and Sofala, and Espiga D’ouro
(Breadmaker); Beauty (processing synthetic fiber to obtain artificial hair), Heineken (Beers)
and Xinavane Sugar Refinery.
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Figure 1.15: Contribution by sector of activity, 2010-2015

Source: Deloitte (2016)

Alongside the manufacturing industry, the extractive industry in Mozambique is also
expected to experience substantial growth in the near future, as a result of the discovery of
natural resources such as gas, coal, graphite, iron ore, limestone, ilmenite, rutile, graphite,
zircon, among others. Among these products, those that present an immediate growth
potential are coal, of which the production increase is projected for 2016 to 2025, natural
gas projected for 2021 to 2028, as well as iron of which the mining starts in Tete, is also
coming soon (USGS, 2015).

Given the great potential that industry, as a whole, represents for the national economy,
during the preparation of the 2016-2025 Industrial Policy and Strategy, some sub-sectors
were defined as priorities, namely, food and agro-industrial; clothing, textiles and footwear;
non-metallic minerals; metallurgical and metal products manufacturing; wood and furniture
processing; chemicals, rubber and plastics; paper and printing. However, to make this
possible, it is important to develop activities or strategies, such as public-private
partnerships, creation of industrial free zones, among other initiatives that, when
articulated with the Government's Five-Year Programs, can promote industrial development
in Mozambique.

1.9. Biodiversity

Mozambique is characterized by an abundance of natural resources and considerable
biological diversity, which support a great diversity of species (flora and fauna). The country
has four groups of important natural ecosystems: (i) terrestrial ecosystems, (ii) marine and
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coastal ecosystems, (iii) inland water ecosystems and (iv) coastal ecosystems. These
encompass considerable biological diversity estimated at more than 6,000 plant species and
4,200 animal species (3,075 insects, 726 birds, 214 mammals, 171 reptiles and 85
amphibians). There is also a considerable agricultural and livestock production potential and
diversity, which is distributed in 10 agro-ecological zones. In terms of coastal and marine
biodiversity, 194 species of coral, 9 plant species of mangrove, 13 of marine meadows, 5 of
turtles, 18 of marine mammals (seven species of dolphins, 8 of whales, 2 of seals and 1
species of sea) are recorded. dugong), 2,626 species of sea fish (800 species associated with
coral reefs, 92 cartilaginous fish) and 1,363 species of molluscs. The biodiversity of inland
waters is equally recognizable, notably Lake Niassa and the Zambezi Delta.

Recognizing the importance of biodiversity conservation, Mozambique ratified the
Convention on Biological Diversity (CBD, Resolution No. 2/94) and signed the Cartagena
Protocols on Biosafety on Genetically Modified Organisms (Resolution No. 11/2001) and the
Nagoya on Access and Fair and Equitable Benefit Sharing, (Resolution No. 2/2014). The
country's socioeconomic characteristics also give it a peculiar situation in terms of
biodiversity conservation. In fact, more than half of the Mozambican population, estimated
at 28 million inhabitants according to the results of the last census in 2017; 66.6% of the
population of this country lives in rural areas (INE, 2019). Like other developing countries,
the Mozambican population, especially the rural, depends on natural resources for their
survival.

At the national level, in 2003, Mozambique embarked on the development and
implementation of the National Strategy and Action Plan for the Conservation of Biological
Diversity (2003-2010) and this was updated for the period 2015 — 2035. Given the
transversal nature of conservation of biodiversity, the national legal framework is
characterized by a diversity of instruments that govern activities related to biodiversity,
including, among others, the Land Law (law 19/97), the Environment Law (Law n2 20/1997),
the Fisheries Law, the Forests and Wildlife Law (Law 10/99) and the Conservation Law (Law
16/2014), in addition to a series of regulations associated with these laws (e.g. Regulation
on Impact Assessment Environmental Regulation, Forestry and Wildlife Regulation and
General Regulation of Maritime Fishing Activities). Although some of these instruments
need to be improved, consolidated and their implementation strengthened, the existence of
this diverse legal basis that contributes to the conservation of biodiversity is to be praised
and valued.

For the materialization of the above mentioned instruments, the country has bet on
conservation measures, mainly in-situ, which is demonstrated by the fact that 26% of the
national territory is covered by Conservation Areas (CAs), being 13 terrestrial areas and 2
seascapes. In recent years, three National Reserves, a National Park and several wild and
community farms have been created. Biodiversity is fundamental in Mozambique for
economic development in general, as 90% of rural energy comes from firewood and
charcoal and more than 80% of the population uses the goods and services offered by
biodiversity for their survival. Biodiversity values can be analyzed within the following
categories:
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e Forest resources (timber and non-timber) and wildlife;
e Fishery resources;

e Agricultural and livestock resources

e Tourism resources

e Mineral resources.

The main threats to biodiversity in Mozambique are human activities, constituted mainly by
land use change that results in loss or reduction of biodiversity and operate at various
spatial scales. Among the various threats, those that are directly or indirectly linked to
climate change (mitigation), due to deforestation stand out; forest fires, mining (coal and
heavy sands), agriculture (mainly large-scale commercial), forests (forest plantations of
exotic species and selective logging).

1.10. Health

The GovM is committed to the Sustainable Development Goals (SDGs) and Universal Health
Coverage, defined as ensuring that all people have access to health services for the
preventive, curative and rehabilitative reasons they need, sufficient quality to be effective,
also ensuring that they are not exposed to financial difficulties when paying for these
services. The right to health is embraced along with other human rights in the Mozambican
legal framework. The Ministry of Health (MISAU) leads efforts to protect, promote and
restore the health of the population, with an emphasis on ensuring that the health system is
accessible to all, taking into account the elements of availability, accessibility, acceptability
and quality.

Extreme weather events such as cyclones and floods are often associated with loss of
human life, socioeconomic damage, isolation of communities, human suffering, loss of
assets, destruction of critical infrastructure (eg, health facilities, schools, access roads, etc.)
and other indirect losses. Additionally, these events have other negative health
consequences, eg leaving health facilities without water, sanitation systems or energy; they
can block access routes to health facilities; interrupt the cold chain of vaccines, reagents and
some drugs; destruction of warehouses and containers for sanitary consumables; cause
delays and absences of health personnel, etc.

Extreme climate-related events that frequently occur in Mozambique, such as tropical
cyclones, floods and droughts, often cause epidemic outbreaks such as cholera, diarrhea
and malaria; bringing enormous challenges to the health sector. Ongoing climate change
has the potential to increase vector-borne diseases, food insecurity, hunger and
malnutrition. However, the combined effects of biophysical and socio-economic factors on
human health and disease and the capacity needed to manage and respond to these
challenges are uncertain.

MISAU, in partnership with WHO, in 2019, conducted a country-wide assessment of the
health sector's vulnerability and adaptation to climate change. The study has developed a
district-scale vulnerability assessment methodology that can serve as the basis for a
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sustainable model for assessing and monitoring the vulnerability to climate change of the
health sector in Mozambique that is regularly updated. This study will serve as a basis for
the preparation of the Adaptation Plan for the Health Sector in the country.

1.11. Tourism

The country has a great diversity of natural resources, which are potentially attractive for
tourism, especially the international level. Additionally, Mozambique has a coastline of
about 2,700 km and this makes the tourism offer in the sun and beach tourism modality the
greatest attraction from an international point of view and, somehow, domestic tourism
also has a preference for this modality.

Mozambique is cyclically affected by floods and cyclones with severe impacts on the tourism
sector. The floods mostly affect the lowland regions and some Mozambican cities are
located in low-lying areas, putting at risk urban tourism, which is widely practiced due to the
availability of infrastructure to support tourism in these cities (hotels, restaurants,
nightclubs, meeting lounges and other similar events, communication, security, pharmacies,
convenience stores, etc.). Tropical cyclones and sea level rise have been a major threat to
the country's tourism infrastructure, with very high economic losses.

Therefore, the ongoing climate change imposes on tour operators, State institutions, firms,
local communities, tourists and the world in general, increasingly demanding challenges in
order to make the tourist activity more sustainable. All tourist activities should be planned
taking into account the occurrence of extreme weather related events.

1.12. National priorities

Mozambique has established its long-term National Development Strategy (ENDe) for the
period 2015-2035. The main objective of ENDe is to “improve the living conditions of the
population through the structural transformation of the economy, expansion and
diversification of the productive base”.

The following are priority areas for national development:

) Agriculture

J Fisheries

J Manufacturing industry;

o Mineral extractive industry; and,
J Tourism industry.
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The development pattern adopted by ENDE assumes that the industrialization process plays
a crucial role in boosting the economy “by boosting the development of the main sectors of
activity (agriculture and fisheries).

1.13. Institutional Arrangements

The Institutional arrangement emerges as an approach for better coordination and
articulation between the various institutions/sectors. It aims to assign hierarchical
responsibilities and competences as well as define standards/criteria for the flow and
sharing of information. As a result, it is expected that climate change adaptation and
mitigation actions will be implemented effectively, transparently, coordinated, and
reinforcing the planning processes of medium and long-term actions. The institutional
arrangement is based on the National Strategy for Adaptation and Mitigation to Climate
Change in Mozambique (MICOA, 2012) and the First Updated NDC of Mozambique 2020 -
2025 (MTA, 2021).

The institutional arrangement presented in Figure 1.16 was taken from the Mozambique
PNDCA 2020 — 2025, launched on 1 November 2021, on the sidelines of COP 26, by His
Excellency Prime Minister and developed within the scope of the Initiative for the
Transparency of Climate Action — ICAT.

This institutional arrangement for the MRV has two main subsystems: (1) For Measurement
and Reporting and (2) For Verification, both organized by the coordinating institution, which
is currently the MTA, through the DMC. The institutional arrangement also includes the 17
sectors, the Private Sector, Civil Society, NGOs, GIIMC, Academy and Council of Ministers
(MTA, 2021).

According to the Institutional Arrangement for Mozambique's MRV System, all sectors
included in the Measurement and Reporting subsystem are responsible for measuring and
reporting the implementation of mitigation and adaptation actions included in the
ENAMMC, in particular the NDC, including the support needed and received. Still
considering the Arrangement, the sectors are represented by the ministries and are
responsible for collecting data on activities implemented internally and by other
institutions, including the private sector, civil society and NGOs. Sectors may also use
information published in statistical yearbooks, published by the institution responsible for
national statistics. The private sector is composed of private companies, and civil society,
includes associations, such as the Association of Municipalities, which have data for the
calculation of GHG emissions and removals, are responsible for the implementation of
ENAMMC's activities, in particular the actions of the NDC, thus having the data to monitor
the actions of the NDC and/or to inform about the resources needed and received. NGOs
include organizations that work with assessment of climate change activities and promote
their implementation, so they also become primary data holders.

All sectors that are responsible for reporting on the implementation of activities provided
for in ENAMMC, particularly NDC actions, GHG emissions and removals, necessary and
received support and the Coordinating Institution will receive technical support from the
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academy. The academy is also responsible for supporting the elaboration of documents on
climate change, providing technical support and training to sector specialists, as well as
developing research to support the MRV System. The Coordinating Institution will be
responsible for compiling the CNs, GHG Inventories, BUR that should be replaced by the BTR
by the end of 2024. After compilation, the Coordinating Institution will send the reports to
the Statistics Sector to verify the statistical procedures; and to the Academy to verify the
methods for calculating emissions and removals and the indicators. The reports verified by
the Statistics Sector and Academia shall be subsequently submitted for verification and
validation by the GIIMC. Afterword, the Coordinating Institution will submit the reports to
the decision-making bodies of the MTA, to CONDES and, finally, to the Council of Ministers
for verification and approval before submission to the UNFCCC.

Then, the key institutions are listed, containing the description of roles and responsibilities,
related to the functions of proposing policies, strategies and decision-making, coordination,
advice and knowledge management, planning, communication, mobilization of support,
implementation of actions as described in Table 1.6.
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Figure 1.16: Institutional Arrangements for the Strengthened Framework for Climate Transparency, adapted from MTA (2021).
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Table 1. 6: Key institutions relevant for Adaptation and Mitigation to climate change and their respective

responsibilities

Ministry/Institution

Responsibilities

Ministry of Land and
Environment (MTA):
National Directorate
of Climate Change
(DMC)

The Ministry of Land and Environment (MTA) is responsible for developing proposals
for the implementation of policies, legislation and strategic decisions in the
environment sector, as well as the preservation of conservation areas considering
climate change. In order to respond to its functions related to climate change, the
Ministry has the following powers: (1) to promote and coordinate the implementation
of activities that guarantee the fulfillment of the commitments assumed under the
United Nations Convention on Climate Change; and (2) monitor, supervise and
evaluate climate change adaptation and mitigation actions, as well as the support
needed and received, and report to the government on the implementation of
mitigation and adaptation actions. Among other directorates, the MTA has the
National Directorate for Climate Change and the Directorate for Planning and
Cooperation. The National Directorate of Climate Change is responsible for
coordinating all activities related to climate change and the Directorate of Planning
and Cooperation is responsible for making statistics and coordinating cooperation with
other institutions. In addition, the MTA is a focal point for organizations and
commitments made in the context of climate change, such as, (1) UNFCCC and IPCC,
(2) GHG Inventories, (3) gender and climate change, (4) Political Focal Point and GEF
Operational; and (5) National Entity for the Clean Development Mechanism of the
Kyoto Protocol

Ministry of Mineral
Resources and
Energy (MIREME)

The Ministry of Mineral Resources and Energy has several attributions aimed at the
development of the energy sector, the exploration and preservation of mineral
resources relevant to the development of the institutional arrangement of the Robust
National MRV System. These attributions include the development of policies and
legislation for the sector, research and management of mineral resources, as well as
the promotion and monitoring of the development of the sector. Among other
directorates, the ministry has a Directorate of Planning and Cooperation, which is
responsible for (1) monitoring the execution of investments, (2) organizing and
updating statistics on the mineral resources, fuel and energy sector and
communicating to interested parties, and (3) coordinate and follow up on negotiations,
establishing agreements with other institutions.

National Institute of
Meteorology (INAM)

The National Institute of Meteorology is responsible for making the weather forec