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Abstract: Parties to the Paris Agreement (PA) have agreed on the goal of limiting the increase
in global average temperature to well below 2 ◦C and are pursuing efforts to limit warming to
1.5 ◦C. Countries’ nationally determined contributions (NDCs) comprise the main framework used
to achieve this. In this context, Mozambique’s NDC includes, amongst other actions, increased
renewable energy (RE) generation. This article presents the results of the assessment of greenhouse
gas (GHG) impacts of the Renewable Energy Feed-in Tariff (REFIT), using the Long-range Energy
Alternatives Planning (LEAP) system model, in order to determine its potential contribution to
Mozambique’s NDC’s goals and RE targets. Results from this study show that the REFIT regulation
can be expected to contribute to reducing 0.34 MtCO2eq (0.6% of the NDC target for the electricity
sector) by 2030, compared to a business-as-usual (BAU) scenario. However, the NDC ambition could
be enhanced through the REFIT and contribute to reducing 2.54 MtCO2eq (4.3% of the NDC target for
the electricity sector) by 2030. The article further discusses the requirements for a robust measuring,
reporting, and verification (MRV) system for climate policies, using REFIT as a case study, to facilitate
effective tracking of NDC progress and achievement and transparent reporting to the United Nations
Framework Convention on Climate Change (UNFCCC).

Keywords: Mozambique; Paris Agreement; nationally determined contributions; renewable energy
feed-in tariff policy; GHG emission reductions; measurement reporting and verification of climate
policies; enhanced transparency framework

1. Introduction

Mozambique ranks as the country with the largest power generation potential in the
southern African region. Hydropower dominates the country’s electricity market and
accounts for 81% of the total electricity generated [1]. Technically feasible hydropower
potential is estimated at 19,000 MW, of which 2075 MW correspond to the total installed
capacity at the Cahora Bassa Dam. The country only exploits about 500 MW of the
total capacity [1]. Other sources include coal, gas, wind, and solar photovoltaic (PV)
energy. Most of the hydropower is exported to the neighboring countries of South Africa,
Zimbabwe, and Botswana [1]. This clearly highlights the importance of the electricity
sector, especially as one of the main contributors to the country’s economic development.
Even though Mozambique has a large production potential, its power sector faces other
key challenges, highlighted by the World Bank in a policy note in 2015: (i) the lack of
reliable and efficient electricity supply; (ii) the expansion of generation and transmission
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to meet future energy demand; and (iii) the provision of electricity to the vast majority of
the growing population [2,3]. Demand growth has been mostly driven by the commercial
and industrial sectors. Historically, demand growth has been increasing and seems to have
reached a peak in 2014, at 831 MW, but it is expected to continue growing [1,3,4]. Figure 1
shows statistics from the International Energy Agency (IEA) on how the energy sector has
evolved from 1990 to 2018 [4]. As can be seen, the energy matrix is composed of natural
gas, oil, biofuels, hydro, and finally coal, represented by the light blue color on the chart.
The figure shows that the power sector is dominated by fossil fuel and highlights biofuels
and waste as the dominant source of energy. However, there is not much waste used as an
energy source in Mozambique and the bulky portion for biofuels illustrated in Figure 1 in
fact represents biomass in the form of firewood and charcoal.

Figure 1. Energy sector growth in Mozambique in terms of total energy supply by source [4].

In order to address the above-mentioned challenges and decarbonize the energy sector,
the country has seen a growing mix of renewable energy technologies [1]. To expedite the
energy diversification and thus achieve environmental responsibility, the country approved
the Renewable Energy Feed-in Tariff (REFIT) in 2014. Its primary objective is to promote
and guarantee the diversification of the national energy matrix and the safe supply of
electricity and ensure energy security at the national level by gradually replacing fossil fuel
energy sources that rely on fuel imports. In addition, the country has recently (December
2018) approved the second set of National Determined Contributions (NDCs) [5] and its
operational plan. The NDCs comprise the main framework used to achieve the shorter-
term emissions reductions needed to realize the long term objective of the Paris Agreement
(PA), namely constraining global warming at 1.5 to 2 ◦C above pre-industrial levels. They
incorporate the efforts of each country to limit emissions and to respond to the impacts of
climate change [6–9]. Implementing and regularly revising and raising the ambitions for
NDCs at five-year intervals is the key to reaching the PA’s goals [10]. For Mozambique, the
NDCs describe how the country intends to contribute to the objective of the PA by reducing
31.9 MtCO2eq of greenhouse gas (GHG) emissions by 2025, of which 30 MtCO2eq will be
reduced or sequestrated in the forest and land-use sector and a reduction of 1.90 MtCO2eq
is envisioned through measures in the waste and energy sectors [5]. The energy sector has
been identified as one of the priority sectors for mitigation of GHG emissions in the NDC
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due to its high share of national emissions and the potential for emission reduction through
the implementation of alternative energy policies.

The PA (Article 13) foresees the Enhanced Transparency Framework (ETF) as one
of the pillars for building mutual trust and confidence among parties [6] and thereby
promoting effective implementation and enhancing climate ambitions. According to the
Modalities, Procedures, and Guidelines (MPGs) for Article 13 of the PA [11], countries
must report, amongst other aspects, information on actions, policies, and measures that
support the implementation and achievement of their NDCs. As such, accounting for every
single effort leading to GHG emissions reductions is crucial and such efforts need to be
monitored and reported [12,13].

The REFIT regulation, although still not operational, is a renewable energy (RE) pol-
icy instrument with the potential of providing substantial GHG reductions as compared
to a business-as-usual (BAU) scenario [14]. However, a GHG impact assessment of the
implementation of the REFIT is needed to quantify its real potential mitigation and con-
tributions to the NDC target in order to support decision-making towards an effective
energy transition.

This paper presents an assessment of the GHG impact of the Mozambican REFIT
regulation and details a set of recommendations for tracking and reporting the future
implementation of the REFIT regulation in line with the ETF of the PA. The paper’s
findings contribute to the growing body of knowledge about the transformation pathways
of energy policies and the possible resulting enhancement of NDCs. According to Wang
and Chen [15], only a few studies have explored how the NDCs can be enhanced.

The paper is organized as follows: the current section introduces the scope of the
study presented in this article; Section 2 presents the background of the REFIT in different
countries, including the REFIT regulation in Mozambique; Section 3 explains the materials
and methods applied for the assessment. Section 4 presents the results and discussion,
including the GHG emission reduction of the REFIT regulation and its impact on the goal of
the NDCs, as well as describing the barriers to establishing effective measuring, reporting
and verification (MRV) procedures; the conclusions are provided in Section 5.

2. Background
2.1. Brief Overview of Renewable Energy Feed-in Tariff Regulation

Feed-in tariffs are considered to be effective RE policy instruments to attract private
investments for the deployment of RE projects [16]. They are gaining increasing attention
and have been adopted by many countries as an instrument that obliges the national utility
companies to purchase energy produced by independent power producers (IPPs) at a
specific preferential price per kWh over a fixed period, providing investors with incentives
to participate in the RE subsector by ensuring returns of their investments [17,18]. These
tariffs differ in their details and implementation in different countries. In Europe, the UK,
Denmark, Germany, and Spain are the first countries that have successfully implemented
feed-in tariff (FIT) regulations. This is evident through the increased number of renewable
energy developments, despite some challenges in the initial stage [19,20]. Well-advanced
renewable systems can also be found in the United States. However, FIT policies have not
been widely adopted in North America. This is because other policies, such as renewable
portfolio standards, are already in place [20]. In Asia, countries such as South Korea,
Japan, China, India, Singapore, Malaysia, Thailand, and Taiwan have embraced the FIT
scheme [21]. In Australia, several government bodies have enacted FIT schemes whereby
PV energy is prioritized. For instance, the Australian Capital Territory introduced a gross
production of PV energy at a FIT of EUR 0.3 per kWh. In Africa, most countries envisage an
increase in energy production and diversification. However, the number of grid-connected
renewable energy power plants is still relatively low despite several promoting tools that
have been put in place such as subsidies, tendering, quotas, and FITs [22]. FITs are regarded
as the most important economic instrument driving the adoption of renewable energies [21].
In Africa alone, they have been adopted in more than 50 countries. However, factors
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such as insufficient levels of FIT rates, unsuitable institutional design, grid infrastructure
barriers (such as the unavailability and inflexibility of the grid in terms of integrating or
absorbing power generation), lack of acceptance from utilities companies, and obstacles
in the implementation have in many cases hindered the successful implementation of FIT
and a steady deployment of renewable energy [22,23]. Nevertheless, there has been some
progress over the years. For instance, in the southern African region, South Africa adopted
and implemented the second REFIT regulatory framework in October 2009. The approval
was welcomed by major players in the renewable energy sector. The FIT envisaged a total
electricity production of 10 TWh by the year 2013. The sources of electricity included
wind, biogas, biomass, landfill gas, small hydro, PV and concentrated solar. The country
stipulated a duration of tariffs of 20 years [24]. Table 1 summarizes the FIT scheme for
South Africa.

Table 1. South African feed-in tariffs [23].

Phases Type of Technology Tariff (Rand/kWh) Tariff (EUR/kWh *)

Phase I

Landfill gas power plant 0.90 0.09

Small hydro power plant
(less than 10 MW) 0.94 0.10

Wind power plant 1.25 0.13

Concentrating solar power
(CSP) with storage 2.1 0.21

Phase II

Concentrating solar power
without storage 3.14 0.32

Solid biomass 1.18 0.12

Biogas 0.96 0.10

Photovoltaic systems (large
ground or

roof-mounted systems)
3.94 0.40

Concentrating solar power
central tower with storage

capacity of 6 h
2.31 0.23

* The exchange rate for the 19.7.2011 (9,8321 Rand = 1€) provided by the web-page http://bit.ly/1yvIoLA
(accessed on 5 February 2021) was used to convert the tariff in €/kWh. The conversion allows comparison to
other feed-in tariffs.

In Algeria, an FIT was instituted in 2004 following a period of power outages in 2003.
The target was to diversify the electricity generation by including renewables (wind, waste,
hydro, and solar photovoltaic and concentrated solar power). At that time, the country was
the first African country to approve and implement an FIT. In 2011, the country declared
its ambition of producing up to 20,000 MW of power from renewable sources by 2030 [22].
The tariffs are presented in the form of premiums on the market price. In Kenya, an FIT
scheme was introduced in 2008 with the major objective of energy diversification and the
aim of sustaining the micro-economy through income and employment generation. The
FIT was revised in 2010 for biogas and biomass energies. Overall, it includes wind, biomass,
small hydro, biogas, geothermal and solar (PV and CSP) [22,25] energy sources. Table 2
summarizes the FIT scheme in Kenya. Kenya is one of the only countries where data for
the impact of an FIT scheme is available [22].

http://bit.ly/1yvIoLA


Sustainability 2021, 13, 5376 5 of 21

Table 2. Feed-in tariffs in Kenya [22].

Technology Type Plant Capacity
(MW)

Maximum Firm Power
Tariff (USD/kWh) at the

Interconnection Point

Maximum Non-Firm
Power Tariff
(USD/kWh)

Geothermal Up to 70 0.085
Wind 0.5–100 0.12 0.12

Biomass 0.5–100 0.08 0.06
Small hydro 0.5–0.99 0.12 0.10

1–5.0 0.10 0.08
5.1–10 0.08 0.06

Biogas 0.5–40 0.08 0.06
Solar 0.5–10 0.20 0.10

Uganda is another African country with a well-defined FIT scheme. The government
approved the FIT scheme in 2007 through the Renewable Energy Policy in order to diversify
energy sources and technologies. The overall objective was to increase the use of renewable
energy from 4% to 61% by 2017 [22,26]. Table 3 summarizes the FIT for Uganda.

Table 3. Feed-in tariffs up to 20 MW—Uganda [22].

Technology Tariff
(USD/kWh)

O&M
Percentage
(USD/kWh)

2011
(MW)

2012
(MW)

2013
(MW)

2014
(MW)

Payment
Period
(Years)

Hydro (9 > < = 20 MW) 0.07 7.61 45 90 135 180 20
Hydro (1 > < = 8 MW) Linear tariff 7.24 15 30 60 90 20

Hydro (500 kW > < = 1 MW) 0.109 7.08 1 15 2 5 20
Biogases 0.081 22.65 20 50 75 100 20
Biomass 0.103 16.23 10 20 30 50 20
Biogas 0.115 19.23 10 20 30 50 20

Landfill gas 0.089 19.71 10 20 30 50 20
Geothermal 0.077 4.29 10 30 50 75 20

Solar PV 0.362 5.03 2 3 5 7.5 20
Wind 0.124 6.34 50 75 100 150 20

2.2. Renewable Energy Feed-in Tariff Regulation of Mozambique

In Mozambique, the REFIT regulation was approved by Decree no. 58/2014. It is
designed as a pricing mechanism to promote the use of the vast untapped RE resources. Its
primary objective is to promote and guarantee the diversification of the national energy
matrix and the safe supply of electricity—using hydro, solar PV, wind, and biomass mini-
grids (up to 10MW)—and to ensure energy security at the national level by gradually
replacing fossil fuel energy sources that rely on fuel imports. The regulation intends to
achieve this by creating an enabling environment aimed at mobilizing IPPs and their
investors into expanding Mozambique’s electricity sector with the admitted RE sources.
However, there is no scheduled start date for the implementation of the REFIT regulation.
The REFIT is contingent upon the adoption of accompanying regulations, such as the
guidelines to connect RE electricity generation to the grid, the guidelines for investors,
design of power purchase agreements (PPA), and the legal framework for mini-grids,
including technical and environmental standards [27].

The initial caps for the level of procurement were imposed by the Ministry of Energy
and Mineral Resources (MIREME): 120 MW for mini-hydro, 60 MW for wind, 50 MW for
biomass, and 20 MW for solar PV power plants. Once the caps are reached, the national
utility company, EDM, is no longer obligated to sign a PPA at the REFIT price for that
particular technology.

The tariffs were designed and estimated taking into account RE policies and strategic
goals, such as the creation of a favorable platform for investments in RE, and were differen-
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tiated according to project size and type of technology. This was done to ensure that the
tariffs adequately cover the investment costs and do not cause excessive burden to EDM
and final consumers [27,28]. The tariffs are currently set as shown in Table 4.

Table 4. Tariff structure of the Mozambican REFIT by technology and capacity.

Capacity (MW) Solar PV
(MZN/kWh)

Wind
(MZN/kWh)

Small Hydro
(MZN/kWh)

Biomass
(MZN/kWh)

Up to 0.01 MW 13.0 8.0 4.8 Not applicable
Up to 0.5 MW Not applicable Not applicable Not applicable 5.7
Up to 1 MW 10.7 5.6 3.4 5.4
Up to 5 MW 8.4 4.7 2.7 4.4

Up to 10 MW 7.9 4.1 2.3 4.1

Table 4 shows how the tariff decreases with the size in capacity and indicates that solar
technologies have the highest tariff. However, due to the advancements in RE technologies
(especially solar) and favorable regulatory and policy landscapes, the costs of renewable
energy technologies worldwide have declined in recent years and this trend is expected to
continue in the future [29,30]. Due to these developments, the tariffs proposed under the
REFIT regulation need to be revised to reflect the actual costs of the different technologies.

3. Materials and Methods

The study applied the ICAT Renewable Energy Assessment Guide (ICAT Guide),
which is part of the Policy Assessment Guides developed by the Initiative for Climate
Action Transparency (ICAT), to guide the estimation of the GHG reduction potential
of REFIT [31]. The ICAT Guide describes the process applicable to estimate the GHG
emission reduction of REFIT regulation ex ante as compared to what would have occurred
in a baseline scenario. This was done to determine the REFIT′s potential contribution to
meeting the goals of the NDCs and RE policy targets. The ICAT Guide utilizes the emission
trajectory method to estimate the GHG impact of RE policies, which involves developing a
trajectory of future emissions from the electricity grid based on the expected future mix of
generating technologies. This involves making assumptions about the future electricity
mix, which can be done using existing data or through more complex approaches that
model the energy sector development in detail. The resulting emission trajectory can be
used either as a standalone assessment to determine whether the trajectory is on track
to meet a target or in combination with a baseline scenario to determine the emission
reductions of the policy [31]. ICAT plays an important role for many developing countries
that require support in terms of guides and tools to aid them in assessing the impacts of
their climate policies in order to achieve their NDC ambitions and national development
goals [32].

The Ministry of Land and Environment (MTA) of Mozambique participated in an
initial phase of ICAT support and utilized the ICAT Guide together with the Long-range
Energy Alternatives Planning (LEAP) model to perform an ex ante assessment of the GHG
emission potential of the REFIT policy. The ICAT Guide does not provide a specific tool to
model and perform the actual calculations of emission reductions and leaves the choice
of tools to the users. The LEAP model was selected for this study to calculate the GHG
emission reductions of the REFIT and model energy and emission scenarios [33–35]. This
assessment can be used to inform policy and decision-makers about the climate impact
potential of the REFIT policy and obtain increased support for the steps needed to enable
its operationalization.

The positive results of the ICAT phase I prompted further application of support
through a second phase of ICAT, expected to run in 2021, which will be crucial for the
preparation of the country’s Biannual Transparency Report in 2024, as required by the PA
ETF. The second phase of ICAT support involves strengthening the unfavorable institu-
tional policy related to climate transparency and MRV, which will enhance the country’s
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capacity to assess and reach the ambitions set out in its NDC [33]. The method was also
employed by Behren et al. in a study that aimed at accessing the social impact of an FIT
in Portugal [14]. The authors employed a “hybrid-economic input-output model” where
the historical energy policy characterized, by subsidies and expansion of renewables, was
compared to a baseline do-nothing scenario. The results revealed that the implementation
of the FIT resulted in a reduction of GHG emissions of about 7.2 MtCO2eq, accompanied
by the creation of about 160,000 jobs a year [14]. Similarly, Qi, Zhang, and Karplus applied
the ICAT guides and LEAP model to assess the CO2 emissions of renewable energy devel-
opment in China. The results revealed a reduction of about 1.8% in cumulative emissions
as compared to a no-policy baseline scenario for the period 2010–2020 [36]. In addition,
international organizations, such as the World Resources Institute (WRI), also provide an
overall international standard for estimating and reporting the change in GHG emissions
and removals resulting from policies and actions [37,38]. Related to the ICAT methodology
adopted in this study is the third step, in which an ex ante assessment is recommended.
Figure 2 shows for a summary of the WRI recommended steps for the guidelines on GHG
impact estimation.

Figure 2. WRI guidelines on estimation of the impacts of GHG emissions [37].

In addition, consultation meetings were organized with representatives and experts
from the energy sector and the MTA, which is inter alia responsible for reporting progress
on mitigation actions to the UNFCCC, in order to assess the potential effectiveness of the
implementation of the REFIT regulation and identify MRV barriers.

3.1. LEAP Model

LEAP is a tool developed by the Stockholm Environment Institute that has been
extensively adopted by different countries to assess mitigation options, especially in the
developing world. It is an integrated modeling tool that supports a wide range of different
modeling methodologies. Its accounting framework calculates future energy demand as
the product of activity levels (for instance, GDP, population, physical production levels, eco-
nomic development, technology, and price) and energy intensity per unit of activity [34,35].
The LEAP model was selected to ensure consistency with the NDC baseline and mitigation
scenarios and with other scenarios from studies about Mozambique which have applied
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the same tool in their analysis [39,40]. Our application of the model included the histor-
ical period 2015–2018, for which the model was run to test its ability to replicate known
statistical data; subsequently, the model generated scenarios for the period 2019–2030.

Various software tools for the analysis of energy and electricity systems have been
described in the literature, each with their own features and limitations. The choice of
software is determined by the objectives of the analyses and the type of input data. The
LEAP model was selected for the purposes of this study as it has the ability to model
long-term scenarios for the energy sector and has the advantage of performing simulation
and linear programming, as opposed to other energy tools, such as the HOMER software,
which is limited to simulations and optimization for investments and operation decision
support [41]. The LEAP model has been applied and described in previous studies. Pham
et al. used the model to assess the mitigation potential of selected biomass energy technolo-
gies in Vietnam [42]. Other applications can be traced back to 2007, when the LEAP model
was used for a study in rural areas of Thailand aimed at analyzing the GHG reduction
potential of improved cooking stoves and biogas digesters [43]. In their 2008 publication,
Cai et al. used the LEAP model to assess CO2 emission reduction potential for five selected
sectors (electricity, iron and steel, cement, pulp and paper, and transport) with high GHG
emissions in China [44]. The model was also used in a study by Zhou et al. to evaluate the
efficiency of energy schemes and reduced emissions resulting from reduced demand [45].
LEAP modeling capabilities were also explored and used for a scenario-based study that
aimed at accessing the impact of several energy policies in Nigeria [46]. An ex ante study
was carried out by Lin et al. using a LEAP model to forecast future energy trends and GHG
emissions reduction potential. The results of the study revealed a significant reduction
in GHG emissions and favorable conditions for the use of clean energy [47]. Huang et al.
employed the LEAP model to study and compare the impact of future greenhouse gas
emissions and energy supply and demand trends. The authors based their study on several
alternative scenarios in terms of energy policies and energy sector evolution [48].

Chhay used the ICAT guidelines and LEAP modeling tool in their study to assess the
GHG mitigation potential for renewables beyond Thailand’s NDC. The authors developed
and compared three scenarios, namely a BAU scenario, a carbon capture and storage
scenario, and a carbon tax scenario, from 2015 to 2050 [49]. The results revealed potential
decreases in CO2 emissions and electricity generation, compared to the BAU scenario,
of 37.3% and 57.7%, respectively, in 2050 compared to 2015. The high potential for CO2
emissions reduction was realized by the imposition of a carbon tax [49]. In addition, it was
found that Thailand would meet its NDCs (20% of GHG reduction) by 2030.

Another scenario-based study was presented by Tian et al. The authors used the LEAP
model and an autoregressive integrated moving average (ARIMA) model (an econometric
model) to assess energy consumption and CO2 emissions reduction potential. The findings
revealed the potential for significant reductions in community energy consumption levels
(about 140%) and in CO2 emissions (about 45%) both in the short and long term [50].

The Stockholm Environmental Institute, with the aid of Universidad Nacional Au-
tonoma de Mexico (UNAM), applied the LEAP energy modeling capabilities and ICAT
guidelines to develop baseline emissions scenarios for the period from 2009 to 2030 in
Mexico. Based on three baseline scenarios and mitigation options, the results of the study
revealed a significant potential to reduce GHG emissions in both the energy and non-
energy sectors in Mexico. The application of the mitigation measures is expected to result
in reductions of about 180 MtCO2e in 2020 and 449 MCO2e in 2030. These amount to
abatements of about 19 and 38% compared to the baseline scenario [51]. LEAP modeling
has also been used in Ireland to assess the ex-ante GHG emission mitigation potential
of various measures for the period from 2021 to 2030. The results revealed a potential
reduction of about 2 MtCO2eq from electric vehicles and 0.8 MtCO2eq from residential
retrofitting [52].
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3.1.1. Baseline Scenario

The baseline scenario was based on the same dataset as the one developed for Mozam-
bique’s NDC implementation plan and was generated using the LEAP software for the
sectors of agriculture, forestry, energy, and transportation. The scenario was mainly built
based on data from the National Energy Statistics (2000–2011) [53] combined with the most
recent available data from the Power Generation Integrated Master Plan [54].

Electricity generation in Mozambique has mostly been dominated by hydropower
and hydro will continue to play an important role in the future, even though the share of
other technologies, including fossil fuels, has been increasing gradually in recent years.
Table 5 provides a breakdown of the historical technology mix for Mozambique’s installed
electricity generation capacity from 2012 to 2018, which forms the basis for the baseline
scenario. The RE sources included here are therefore not part of the mitigation scenario.

Table 5. Historical installed capacity (MW) by type of technology (baseline scenario).

Capacity 2012 2014 2016 2018

Hydro 2278.00 2278.00 2278.00 2278.00
Natural gas 1.43 247.00 282.00 344.00

Diesel 0.69 0.69 0.69 0.69
Solar PV - 31.00 36.00 40.00

Total 2280.12 2556.69 2596.69 2662.69

The assumptions for the development of electricity generation came from different
sources, mainly from the annual reports of the utility company Electricidade de Moçam-
bique (EDM), the Renewable Energy Development Strategy, and the five-year government
plan (2015–2019). The non-policy drivers affecting electricity demand for the development
of the scenario included demographics and gross domestic product (GDP) data, provided
by the National Institute of Statistics (INE). GDP growth has gradually slowed in the last
four years from approximately 7.8% in 2015 to about 3.3% in 2018. This economic reces-
sion has, in addition to affecting electricity demand, led to the postponement of several
development projects, including some in the RE area. Therefore, there is great uncertainty
about the future of RE additions, especially with regard to the commencement dates for a
number of planned projects.

In Appendix A (Table A1) we present the actions and measures that were used to
construct the baseline scenario beyond 2018. The power projects included in the baseline
scenario were selected from a broader list of projects that have been proposed or are
under development, mainly by private entities. To summarize, the projects presented
in Appendix A (Table A1) include power capacities of 2500 MW for fossil fuel sources
(natural gas and coal) and 2785 MW for renewables (hydro and solar). They were selected
during the development of the NDC for Mozambique through a multicriteria analysis
(MCA) conducted with stakeholders. The selection criteria applied were: relevance of the
project, financial attractiveness, technology appropriateness, and availability of technical
capacity. As a result of the MCA, wind and biomass RE sources were not included in
the baseline scenario (for 2020–2030). The capacity of solar PV (40 MW) developed from
historical data was kept constant until 2030. There are indications that bagasse is used for
energy purposes by some sugar cane companies in the southern and central regions of
Mozambique. However, the information and data were inconsistent and hence hard to
account for in the baseline scenario.

Table 6 provides the historical and expected electricity demand by sector for five-year
periods from 2010 while Table 7 shows the average growth rates of electricity demand by
sector for the same periods.
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Table 6. Electricity demand by sector every five years.

Demand (GWh) 2010 2015 2020 2025 2030

Residential 898.00 1119.00 1235.00 1364.00 1506.00
Services 45.00 57.00 62.00 62.00 63.00

Agriculture 0.30 1.10 1.60 2.00 2.70
Industry (non-ferrous

metals) 8185.00 11,566.00 16,184.00 19,034.00 22,658.00

Other industries 1248.00 1613.00 1816.00 1863.00 1929.00

Total 10,376.30 14,356.10 19,298.60 22,325.00 26,158.70

Table 7. Average growth rates of electricity demand by sector every five years.

Growth Rates (%) 2010 2015 2020 2025 2030

Residential - 24.6% 10.4% 10.4% 10.4%
Services - 26.7% 8.8% 0.0% 1.6%

Agriculture - 266.7% 45.5% 25.0% 35.0%
Industry (non-ferrous metals) - 41.3% 39.9% 17.6% 19.0%

Other industries - 29.2% 12.6% 2.6% 3.5%

In Table 6, the data for the years 2010 and 2015 originate from the national power
utility company. The projects for 2020 to 2030 are our own calculations based on socio-
economic and demographic drivers using the LEAP system. Table 7 provides the evolution
of electricity growth rates measured as electricity demand in each sector. The agriculture
and industry sectors registered the highest growth levels in the period 2010–2020. The
government and the private sector are implementing various initiatives to modernize these
sectors, including increased access to reliable electricity services aimed at boosting their
productivity. The constant growth after 2020, in Table 7, was driven by the assumption of
an electrification rate of 120,000 new household connections per year, reflecting EDM’s
average new connections per year for the past 15 years. Despite these notable electrification
efforts by EDM, the country’s electricity coverage was still approximately 30% in 2018
according to the National Power Utility Strategy 2018–2028 [55]. The share of electricity
coverage was based on the number of utility customers connected to the national grid.

3.1.2. NDC and REFIT Scenarios

The electricity generation component for the mitigation scenario of the NDC was built
based on the “improved access to renewable energy” action from the National Climate
Change Adaptation and Mitigation Strategy (ENAMMC) [56]. This action includes mea-
sures to promote RE for rural electrification and the sustainable use of biomass. Additional
data for the construction of the mitigation scenario was obtained from the Integrated
Master Plan for Mozambique′s Power System Development, developed by EDM (EDM’s
Company Strategy 2018–2028), and the New and Renewable Energy Development Strategy
2011–2025. Further inputs on the mitigation options for the NDC Mitigation scenario were
collected during various multi-sectoral consultations organized by the MTA.

Table 8 summarizes the power additions included in the REFIT Policy scenario
(250 MW RE addition) and the NDC REFIT scenario (32 MW RE addition). The RE-
FIT Policy scenario is based on the initial technology caps set for the REFIT. The policy′s
maximum implementation potential, distributed according to the type of technology, is
as follows: 120 MW for mini-hydro, 60 MW for wind, 50 MW for biomass, and 20 MW
for solar power plants. The NDC REFIT scenario (32 MW RE addition) is based on the
expected RE contribution to the NDC Mitigation scenario. The NDC Mitigation scenario
consists of the power projects with capacities of up to 10 MW, namely hydro (Luaice and
Berue), solar (Vilanculo and Balama), and the sugar cane project, all included in Table 9.
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Table 8. Building of REFIT Policy scenario and NDC REFIT scenario.

Technology Implementation
Period

Capacity of the
NDC_REFIT Scenario

(MW)

Capacity of the
REFIT_Policy Scenario

(MW)

Hydro 2023–2030 2.20
Hydro 2020–2030 120.00
Wind 2020–2030 60.00

Solar PV 2023–2025 20.00
Solar PV 2023–2025 20.00
Biomass 2025–2030 20.00
Bagasse 2025–2030 10.00
Bagasse 2025–2030 30.00

Total 32.20 250.00

Table 9. Projects included in the NDC Mitigation scenario.

Technology Project Name Capacity (MW) Year * Status

Hydro Tsate–Sofala 50 2025 Planned
Hydro Moamba Major 15 2020 Planned
Hydro Luaice–Niassa 0.5 2023 Planned
Hydro Berua 1.52 2028–2030 Approved
Hydro Boroma 200 2028–2030 Planned
Hydro Lupata 600 2028–2030 Planned
Wind Namaacha 120 2021 Planned
Wind Manhiça–Maputo 120 2025–2030 Planned
Wind Quantum Power 120 2025–2030 Planned

Solar PV Metoro–Cabo Delgado 40 2020 Planned
Solar PV Vilanculo–Inhambane 10 2023 Planned
Solar PV Dondo–Sofala 30 2021 Planned
Solar PV Nacala–Nampula 30 2022 Planned
Solar PV Boane–Maputo 30 2023 Planned
Solar PV Balama–Cabo Delgado 10 2023 Planned
Solar PV Cuamba–Niassa 30 2020 Planned
Biomass Biomassa–Salamanga 30 2025–2030 Conceptual
Biomass Biomassa–Moamba 30 2025–2030 Conceptual
Biomass Sugarcane Association 10 2025–2030 Conceptual

Total 1477
Source: Mozambique NDC Report, December 2018; * most likely year of start.

The list of projects included in the NDC Mitigation scenario is shown in Table 9.
Similar to the baseline, MCA was applied for the selection of power projects to build the
NDC Mitigation scenario. However, in this case, only RE projects were prioritized.

The collective implementation of these actions is defined as the NDC mitigation
(electricity generation) scenario. These actions include, as mentioned earlier, the intro-
duction of 32 MW of RE through the partial implementation of the REFIT. The 32 MW
additions through the REFIT are in this analysis presented as the NDC REFIT scenario,
while the full implementation potential of the REFIT of 250 MW is presented as the REFIT
Policy scenario.

3.2. Stakeholder’s Consultations for Mapping Barriers and Identifying Elements to Ensure a
Robust MRV System for the REFIT

In addition to the GHG impact assessment, this study addresses recommendations on
how to improve data collection and reporting to track the implementation of the REFIT,
aligned with the requirements of the MPGs for Article 13 of the PA, as well as identifying
the main barriers that can hinder the effective MRV of the REFIT.
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Stakeholder participation is an important requirement for raising awareness about
the benefits of robust MRV, as it allows the assessment of the effectiveness of the REFIT
regulation, and for ensuring that the frequency of monitoring addresses the needs of
decision-makers and other stakeholders, while not putting undue burden on entities ac-
tively involved in MRV. A series of stakeholder consultation meetings have been conducted,
organized by the MTA as the focal point of the UNFCCC and UNEP DTU Partnership, one
of the ICAT implementing partners providing capacity building support to participating
countries. The meetings engaged a wide range of relevant stakeholders, including MIREME
and the Ministry of Economy and Finance (MEF), financial institutions, civil society, and
private sector organizations. Preliminary studies were conducted prior to the consultations
based on the information available from national reports, such as the National Climate
Change Monitoring and Evaluation System (SNMAMC) [57] and the National Strategy for
Adaptation and Mitigation of Climate Change [56]. The findings were presented during
the consultations, followed by discussions and validation of the results by the stakeholders.
The participants provided valuable insights for establishing MRV systems for the REFIT
and gave their points of view on the main barriers that may hinder the MRV of the REFIT,
including suggestions to overcome these barriers.

4. Results and Discussions
4.1. The Ex Ante Baseline Scenario

This section presents the results of the baseline scenario modeling for power generation
developed for Mozambique’s NDC. The GHG emissions from electricity generation in the
baseline scenario are expected to increase rapidly over time and become the third source of
GHG emissions in order of magnitude, after agriculture and forest and land use.

The two main sources of GHG emissions resulting from electricity generation in
Mozambique are coal and natural gas. The recent discovery and exploitation of these
fossil fuel resources has encouraged the country diversify its electricity generation mix
and increase the use of fossil fuel sources. Interestingly, among the various arguments in
support of these options there are some related to extreme climate events that pose a risk
to hydro generation in Mozambique, such as droughts and floods. Electricity exports to
neighboring countries are also one of the main drivers for fossil fuel-based generation.

Figure 3 shows that natural gas is currently the main source of GHGs, accounting for
nearly all emissions from electricity generation. However, emissions from coal generation
may substantially rise in the medium to long term, accounting for approximately 70%
and 82% by 2025 and 2030, respectively, if no RE policy is put in place, i.e., under the
baseline scenario.

Figure 3. Greenhouse gas (GHG) emissions estimates by source (million tCO2eq), directly (at point of emissions) calculated
for the baseline scenario.
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Figure 4 shows emissions by gas and indicates that carbon dioxide is the main type of
GHG emission from electricity generation in the baseline scenario. This finding is in line
with a previous study [49] in which carbon dioxide was found to constitute the main type
of GHG emission.

Figure 4. Greenhouse gas emissions estimates by source for electricity generation in the baseline scenario.

4.2. The REFIT Policy Scenario and the NDC Mitigation Scenario

This section presents the results of the modeling of the policy scenarios for the im-
plementation of the REFIT regulation. It presents two variant scenarios: the NDC REFIT
scenario, representing a 32 MW addition of RE as expected under the NDC of Mozambique;
and the REFIT Policy scenario, with 250 MW of RE addition, representing the maximum
implementation potential set by the policy caps.

In order to ensure its alignment with the NDC Mitigation scenario, the REFIT Policy
scenario analyzed in this study starts in 2020 and runs until 2030 and includes the actions
and projects included in the NDC Mitigation scenario.

Figure 5 illustrates the expected BAU GHG emission scenarios for electricity produc-
tion (baseline), the REFIT contribution to the energy sector mitigation in the NDC scenario
(NDC_REFIT 32 MW), and the REFIT Policy scenario assuming maximum implementation
of the policy (REFIT_Policy 250 MW). A comparison between the baseline and the NDC
REFIT scenario shows that the REFIT contribution to electricity-related emissions is minor,
corresponding to 0.34 MtCO2eq cumulative emission reductions by 2030. A comparison
of the baseline and the REFIT Policy scenario shows that the difference between these
scenarios is 0.17 and 0.61 MtCO2eq in 2025 and 2030, respectively. Taking 2030 as reference,
the 0.61 MtCO2eq emission reduction from electricity falls close to the findings from [52].
In the NDC REFIT scenario (32 MW) the emissions reductions are almost negligible for the
period 2020–2025 and for 2020–2030 represent only 0.6%.
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Figure 5. GHG emissions estimates for electricity production in the baseline, NDC_REFIT, and REFIT_Policy scenarios.

It is important to note that the implementation of the REFIT Policy scenario would
lead to additional emission reductions compared to the NDC Mitigation scenario (shown
in Figure 5) because the NDC Mitigation scenario only accounts for the implementation of
32 MW of RE out of the total 250 MW potential of the REFIT. Figure 6 compares the scenarios
and presents them in terms of their potential for increased NDC ambitions, including the
baseline scenario for electricity production, the NDC Mitigation scenario with all electricity-
related actions (including 32 MW of RE addition from the implementation of REFIT), and
the REFIT Ambition scenario (with an additional 218 MW from implementing the REFIT
policy in its full potential).

Figure 6. Greenhouse gas emissions estimated for the baseline, NDC Mitigation, and REFIT Ambition scenarios.

In the baseline scenario, the emissions are estimated to be 8.8 and 13.9 MtCO2eq in
2025 and 2030, respectively. The potential emissions reductions in the REFIT Ambition
scenario represent 0.5% for the period 2020–2025 and 4.3% for the period 2025–2030.
Therefore, the full implementation of the REFIT policy would result in higher emission
reductions than expected under the NDC scenario, as can be seen in Table 10. However, if
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placed in an international scale, these results are lower than those reported by previous
studies [49–51]. This is as expected because REFIT policies are different. However, the
reduction in emissions presents a good milestone.

Table 10. Comparison of accumulated emissions (MtCO2eq) for the different scenarios.

Period Baseline NDC_REFIT
(32 MW)

REFIT_Policy
(250 MW) NDC_Mitigation REFIT_Ambition

(218 MW)

2020–2025 31.65 31.65 31.48 30.41 30.24
2025–2030 68.41 68.07 65.87 59.36 57.16

As expected, Table 10 shows that the accumulated emissions would be the lowest with
the REFIT Ambition scenario. Table 11 shows how the different scenarios compare in terms
of emission savings in relation to the baseline.

Table 11. Comparison of emission savings for the different scenarios in relation to the baseline.

Period Baseline NDC_REFIT
(32 MW)

REFIT_Policy
(250 MW) NDC_Mitigation REFIT_Ambition

(218 MW)

2020–2025 - 0.0% −0.5% −3.9% −4.5%
2025–2030 - −0.5% −3.7% −13.2% −16.4%

If we compare the emission reductions for the REFIT′s full potential (REFIT_Ambition
250 MW) to the collective emission reductions from all electricity production activities
envisioned by the NDC (NDC_Mitigation), we see that promoting full implementation of
the REFIT by 2030 could indeed provide an opportunity to achieve a more ambitious NDC
target. The additional contribution would not be significant but would still be valuable.
When comparing the total expected emissions for electricity generation to the total NDC
contribution of 30.41 MtCO2eq (2020–2025), the expected impact of the REFIT seems quite
limited in terms of the achievement of GHG emission reductions in the sector and for
the NDC overall. As expected, the highest emission reductions are obtained with the
REFIT Ambition scenario, estimated at an additional 1.41 MtCO2eq and 11.25 MtCO2eq,
resulting in emission savings of 4.5% and 16.4%, for 2020–2025 and 2025–2030, respectively.
A full-scale implementation strategy is what other countries are envisioning, as reported in
previous studies [42–52].

4.3. Tracking and Reporting the Implementation of the REFIT Policy

In addition to the GHG impact assessment, this study also investigated how to im-
prove data collection for reporting and tracking implementation of REFIT, in alignment
with the requirements of the MPGs for Article 13 of the PA. MRV processes to track the
progress of the implementation of the REFIT regulation need to be in place in order to assess
the effectiveness of the regulation and its impacts on GHG emission reductions. However,
no specific plan for MRV procedures for the REFIT is provided by the government and
the timing and frequency of MRV are not specified in the REFIT regulation. Nonetheless,
there are existing monitoring initiatives for the electricity sector and for climate change
at the national level, such as the National Climate Change Monitoring and Evaluation
System [57], that can be used for the MRV of the implementation of the REFIT.

Tracking the implementation of the REFIT consists of tracking several aspects that
are relevant for monitoring its performance and is not only limited to GHG emissions.
According to the MPGs, non-GHG impacts can also be reported to the UNFCCC. Track-
ing both GHG and non-GHG impacts is also relevant for national planning because it
documents successful policies that achieve strategic goals. Transparency beyond GHG
emissions is thus an important tool to demonstrate that REFIT has a measurable impact
and is implemented effectively. In addition, tracking of the policy′s impact can provide
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the feedback required to make potential modifications to the REFIT, like recalculating the
tariffs and assessing the quality of the services provided.

4.3.1. Indicators for the MRV of the Implementation of the REFIT and of Support Received

The key performance indicators for monitoring the progress of implementation of the
REFIT are presented in Table 12. They include the entity responsible for measuring the
indicator and the entity that should gather the information and report it to MITADER for
the compilation of biennial transparency reports (BTRs) for the UNFCCC. According to
the participants of the stakeholder meetings, MIREME, through the National Directorate
of Planning and Cooperation (DPC) and the National Directorate of Electricity (DNE), is
responsible for monitoring and reporting the energy produced by EDM and IPPs under
the REFIT regulation. The tariff levels and expenditures at the source should be monitored
by the DNE, EDM, and the Energy Regulatory Authority Board (ARENE). MIREME must
report the statistical data, including the biannual energy balances for the installed/planned
capacity, to MITADER. The MEF, through the National Directorate of Planning and Budget
(DNPO), must coordinate the planning activities and allocate and manage the budget for the
implementation of the REFIT regulation. MIREME must bear the responsibility of reporting
the co-benefits (sustainable development benefits), which include the number of connected
households, schools, health centers, and public administrations infrastructures, as well
as jobs opportunities. However, coordination among these entities is also necessary to
avoid duplication of efforts by different actors. Participants from the stakeholder meetings
stressed that there should be a strong mechanism to facilitate data sharing. The sectors
should therefore identify a common and viable platform for making data available.

Table 12. Key performance indicators to track the progress of the REFIT.

Parameter Key Performance
Indicator

Entity Responsible for
Measuring

Entity Responsible for
Gathering and
Providing Data

Monitoring Frequency

GHG emission
reduction

kW/h supplied to the
grid by a

REFIT-supported
energy provider source

MITADER MIREME (EDM
and DPC) Annual

Grid Emission Factor MITADER MIREME (EDM) Every three years

Utilization of national
RE resources

Installed RE
capacity (MW) by

source
MITADER MIREME (EDM, DPC) Annual

Expenses for
implementing REFIT

Level of tariff by source MIREME (DNE,
ARENE, EDM)

MIREME (DNE,
ARENE, EDM) and

MEF
Every three years

Sum of tariff′s
payments by source

MIREME (DNE,
ARENE, EDM) MIREME Every three years

Social benefits

Number of new
businesses or

investments and
opportunities

MIREME (DPC, DNE) MIREME (DPC, DNE) Annual

Additional households
with access to basic
electricity services

MIREME (DPC, DNE) MIREME (DPC, DNE) Annual

Number of new jobs
created through REFIT

supported activities.
MIREME (DPC, DNE) MIREME (DPC, DNE) Annual
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4.3.2. Barriers to Establishing Effective MRV Procedures

This section addresses the barriers identified for effective MRV of the REFIT. The bar-
riers, as well as suggestions to overcome these barriers, are presented in Table 13 and are
classified in terms of barriers related to GHG emission reductions, financial factors, techno-
logical factors, and capacity building factors. These barriers were identified by experts from
different institutions representing the main stakeholders of the power sector (MIREME, the
Mozambican energy fund (FUNAE), EDM, and ARENE), financial institutions, civil society,
and private sector organizations during a series of stakeholder consultations conducted to
design the MRV of the REFIT.

Table 13. Barriers and gaps for MRV of the REFIT.

Type of MRV Barriers and Gaps for MRV Suggestions to Overcome
the Barriers

GHG emission reduction

Weak coordination
between institutions
Insufficiently skilled

technicians
Insufficient data availability
Lack of recurrent updates of

the grid emission factor

Enhance institutional capacity
building for MRV

Clear definitions of roles
and responsibilities

MITADER should improve
coordination between institutions

Improve mechanisms for data
collection, processing, and sharing

Financial support

Insufficient financial resources
availability for MRV
Insufficiently skilled

capacities for
budgetary allocations

Ensure financial mechanisms
Ensure a clear and transparent

planning process
Enhance institutional

capacity building

Technology
development and
transfer support

Lack of consistent database
for technology support

received and needed
Lack of skilled capacities

Enhance institutional coordination
and capacity building

Capacity-building
support received

Insufficiently skilled
capacities for MRV

Mobilize financial and technical
resources for institutional capacity

building for MRV

Like other developing countries, Mozambique is in an inceptive stage of development
when it comes to developing robust and comprehensive MRV systems. Two of the main
constraints that the country is facing are the insufficient availability of financial resources
and the lack of skilled capacities for clear budgetary allocations, which can hinder the
provision of financial support for MRV and monitoring of funds spent. Similarly, these
barriers have been addressed in [58] as some of the main factors that may hinder rural
electrification in Mozambique and Tanzania. According to the study, the donors’ criteria
do not match local capacities, making it difficult to access financial support. Therefore, the
enhancement of institutional capabilities for clear and transparent budgetary allocations
should be prioritized to overcome both financial and capacity barriers.

The weak coordination between institutions and insufficiently skilled technicians
are the major challenges for the implementation of an MRV system for the emissions
reductions of the REFIT regulation. These challenges were also reported by the authors
of [22] when addressing the implementation of the REFIT in Africa and by the authors of
two other studies [59,60] with regard to the barriers that can hinder private investment in
the development of renewable projects in Mozambique. In addition, the lack of mechanisms
for data collection and the lack of recurrent updates of the grid emission factor may heavily
affect the estimation of GHG emissions. The establishment of clear definitions of roles and
responsibilities, capacity building for MRV procedures for local experts, and improvements
in data collection, processing, and sharing may be able to make considerable contributions
to overcoming these barriers, as presented in Table 13.
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5. Conclusions

This article presents an assessment of the contribution of a REFIT policy to reducing
GHG emissions in Mozambique. The assessment is of particular relevance for Mozambique
since the country is currently in a phase of energy transition and sound policies with
clearly mapped impact potentials may help to attract investments to implement the needed
expansion in electricity generation capacity through RE technologies.

Currently, hydropower dominates the electricity generation mix but this pattern is
likely to be disrupted in the near future, given that the use of coal and natural gas, both
recently discovered to be abundant resources in Mozambique, is expected to grow sharply
under the baseline scenario.

The REFIT Policy scenario takes into account the electricity generation component
of the NDC Mitigation scenario and the initial REFIT technology caps for the level of
procurement imposed by MIREME under the REFIT regulation. However, the tariffs and
the caps on the maximum generation capacity established under the REFIT regulation
should be revised to reflect the current stage of development of the technologies, taking
into account declining costs in RE technologies.

The REFIT Policy scenario, with the maximum implementation of 250 MW, was
presented, along with two variant scenarios, the NDC REFIT scenario of 32 MW and the
REFIT Ambition scenario of 218 MW. Emission reductions in the NDC REFIT (32 MW)
scenario were found to be almost negligible for the period 2020–2025, corresponding to
practically no emission reductions by 2025 and only 0.34 MtCO2eq by 2030, equivalent
to a 0.6% reduction compared to the baseline scenario. Full implementation of the REFIT
policy would lead to a reduction of 0.17 MtCO2eq by 2025 and 2.54 MtCO2eq by 2030,
corresponding to 0.5% and 4.3% reductions by 2025 and 2030, respectively, compared to
the baseline scenario. The potential deviation from the baseline scenario might not seem
highly significant but it is still a considerable change compared to the REFIT contribution
envisioned in the NDC Mitigation scenario.

It is important to note that the implementation of the REFIT Policy scenario would
lead to additional emission reductions compared to the NDC Mitigation scenario, as the
NDC REFIT scenario only accounts for 32 MW out of the total 250 MW potential. Therefore,
the full implementation of the REFIT policy would result in an increased ambition of
218 MW compared to the current NDC. The full implementation of the REFIT has the
potential to provide additional emission reductions compared to the NDC target, equivalent
to 0.17 MtCO2eq by 2025 and 2.2 MtCO2eq by 2030, meaning that NDC ambition for
the electricity production subsector could be raised by 13.7% by 2025 and 24% by 2030.
This is, however, dependent on the creation of the right enabling environments, which
requires additional international efforts to support climate action that allow for the full
implementation of the REFIT.

An MRV system is important to track the progress of the implementation of REFIT
regulation, including its contributions to emission reductions, sustainable development
benefits (as described in national policies), and adherence to the international reporting
obligations of the UNFCCC. Moreover, it provides the necessary feedback for policy
adjustments, such as updates on the tariffs. The proposed MRV system provides clear
definitions of roles, responsibilities, and modalities in order to track specific indicators and
monitor the impacts of the REFIT, following which reporting protocols can be established.

However, there are some barriers and gaps that might hinder the estimation of GHGs
and, consequently, the implementation of an MRV system, such as weak coordination
between institutions; lack of consistent data; lack of mechanisms for data collection, pro-
cessing, and sharing; lack of skilled capacities; and lack of budgetary allocations for MRV.
These barriers can be overcome by establishing clear definitions of the roles and responsi-
bilities of the institutions and through enhancement of institutional capacity building for
local MRV experts and support for the improvement of mechanisms for data collection,
processing, and sharing.
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Appendix A

Table A1. Upcoming Actions and Projects Included in the Baseline Scenario Appendix A. Upcoming Actions and Projects
Included in the Baseline Scenario.

ENAMMC Action ENAMMC/NDC
Measure

Description

Project
Name/Location

Capacity
(MW) Year * Status Scenario

Improving access to
renewable energies

(4.6.2.1.1)

Promoting the use of
renewable energy
sources (biogas,

biomass, solar, wind,
thermal, waves, and
geothermal energy)

(4.6.2.1.1.2.)

Hydro
Mphanda Nkuwa 1500 2024 P REF

Cahora Bassa
North 1245 2026 P REF

Solar PV
Mocuba–Zambezia 40 2018 I REF

Increasing energy
efficiency (4.6.2.1.2)

Ensuring availability
and access to

low-carbon fossil
fuels (4.6.2.1.2.1.) Use

of “clean coal”
technologies in

coal-fired power
stations (including

the use of
cogeneration where

applicable)
(4.6.2.1.2.4.)

Natural Gas (NG)
and Coal

Temane (NG) 400 2022 P REF
Temane II (NG) 100 2023 P REF
Central Térmica

Maputo (NG) 110 2018 I REF

Nacala GT
Emergency (NG) 40 2019 P REF

Moatize, Tete
(Coal) 1200 2023 P REF

Jindal (Coal) 150 2023 P REF
Baobab (Coal) 300 2022 P REF
Nacala (Coal) 200 2022 P REF

Source: Mozambique NDC Report, December 2018; P: planned; I: in implementation; REF: a baseline scenario; * most likely year of start.
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