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INTRODUCTIONWhile Nationally Appropriate Mitigation Actions (NAMAs) generally refer to ‘mitigation action’, it is a commonunderstanding that in most policies that have emission reduction effects other benefits are the primemotivations for the development of the NAMA. By any standards, the economically feasible potential forincreased use of solar water heating applications for hot water preparation nationally can be huge, as this is aneconomic, commercially viable and available technology, which, however, due to the different market barriers,has not reached the market penetration rate that it could reach simply on economic grounds. Solar waterheating programme and policy NAMAs may be motivated by several objectives:• A common motivation is the replacement of electric water heaters that require power generation capacity.Electric water heating is a significant consumer of power and thus an obvious target for policydevelopment with the aim of reducing electricity demand.• Since the replacement of power generation capacity (future or existing) through solar water heating mayalso reduce demand for imported fossil fuels, it thus contributes to the diversification of energy sources.• Replacing fossil fuels-based power production will reduce local pollution.• Local SWH manufacturing and enhanced employment opportunities may also be a motivation for thepromotion of SWH, possibly combined with increased product quality through standard setting.• Support of SWH may be a strategy to reduce the effects of a reduction of energy subsidies.Thus, there are many possible benefits of SWH policies and programmes. Framing them as NAMAs may havethe added benefit of access to external funding, or it may serve as a contribution to national emissionsreduction commitments, if any. Promoting SWH through NAMAs may bring the action into a widerinternational context, which may provide added benefits in the form of access to financial resources.This NAMA proposal was supported by the Global Solar Water Heating Market Transformation andStrengthening Initiative (GSWH Project) and coordinated by the Latin American Energy Organization (OLADE),as one of the regional partners of the GSWH project. The proposal supported by Costa Rica to prepare anddevelop activities of the proposed NAMA for SWH national program, by identifying NAMA action plan,measurements, reporting and verification of mitigation actions. The proposal assists in designing government-led interventions to scale up investment in solar water heating (SWH) market.
The GSWH Project is a joint initiative of the United Nations Environment Programme (UNEP) and the United
Nations Development Programme (UNDP) and is funded by the Global Environmental Facility (GEF) with co-
financing from the International Copper Association (ICA). The objective of the GSWH project is to accelerate
the global commercialization and sustainable market transformation of solar water heating (SWH) The
project builds on the encouraging market development rates already achieved in some developing countries
and seeks to further expand the market in other countries with good SWH potential where the prerequisites
for market uptake appear to exist by creating the conditions for a solar water heating market uptake and
establishing the political, legislative, and financial regulatory frameworks to implement solar based water
heating national programs in different countries. Together with a network of global and regional partners,
UNEP’s knowledge management initiative facilitates timely, coordinated and professional backstopping for
country-specific SWH activities by analysing and disseminating information on lessons learnt and best
practices to encourage SWH market transformation across countries globally.Disclaimer: The designations employed and the presentation of the material in this publication do not imply the expressionof any opinion whatsoever on the part of the United Nations Environment Programme and the Latin American EnergyOrganization concerning the legal status of any country, territory, city or area or of its authorities, or concerningdelimitation of its frontiers or boundaries. Moreover, the views expressed do not necessarily represent the decision or thestated policy of UNEP and OLADE, nor does citing of trade names or commercial processes constitute endorsement. Theinformation contained within this publication is for general guidance on matters of interest only, and may be subject tochange without notice. While we have attempted to ensure that the information has been obtained from reliable sources,UNEP and OLADE are not responsible for any errors or omissions, or for the results obtained from the use of thisinformation. All information is provided on an“as-is” basis with no guarantee of completeness, accuracy, timeliness or ofthe results obtained from the use of this information, and without warranty of any kind, express or implied, including, butnot limited to warranties of performance, merchantability and fitness for a particular purpose.
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SECTION 1: NAMA Overview

1. Basic information

1 NAMA Approval authority is the designated national focal point/entity for submitting NAMAs to the UNFCCC NAMA
Registry.

Title of NAMA :Scaling-Up of SWH Uptake in the Residential Sector in Costa Rica

Country: Costa Rica
NAMA Implementation
Coordinating Entity:

Ministry of Energy and
Environment (MINAE) in Costa Rica
this Ministry controls both energy
and environment.

www.minae.go.cr

National NAMA Approver1:

Dr. Edgar Gutierrez Espeletta.
Ministry of Energy and Environment (MINAE).

Name of person(s)/organisation responsible for conceptualizing/developing the NAMA
draft proposal:

NAMA proposal development is supported through technical cooperation from UNEP and
the Latin American Energy Organization (OLADE).  Currently the following persons are
involved in the NAMA preparation:

Government of Costa Rica:
Mrs. Laura Lizano. Director Dirección Sectorial de Energía (DSE), MINAE.llizano@dse.go.cr
Mr. Alfonso Herrera. Dirección Sectorial de Energía (DSE), MINAE.aherrera@dse.go.cr

OLADE Team:
Mr. Alejandro Espin. Director Ejecutivo Red LAC EE. OLADE.Alejandro.espin@olade.org
Ms. Erika García. Coordinadora de Desarrollo Energético Sostenible y Eficiencia Energética.
OLADE. Erika.garcia@olade.org
Mr. Oscar Coto. NAMA Consultant.ohcoto@gmail.com

Sector/Subsector:
Sector/subsector in which NAMA takes place

Energy/Renewable Energy/Energy Efficiency/Housing
Greenhouse
Gas covered
by the Action
(marked x) :

CO2 X CH4

N2O HFCs
PFCs SF6

NF3

Status of Endorsement by appropriate National Authority: These procedure is being
undertaken by the Ministry of Energy and Environment, OLADE through the Energy
Authorities established an open channel of communication in order to be aware of hiring  a
consultant of their acceptance and capable to have meetings and gather information
relevant and available for Solar Water Heating NAMA. The kick off started with a three party
conference call where OLADE leaded the conversation and explained about the output,
content of the deliverable and consistency of the sustainability for this NAMA Proposal
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2. Overview of the key aspects of the NAMA
2.1 Brief description of the
NAMA proposal

The objective of the NAMA is to assist in the “sustained growth
uptake of SWH technologies in the residential sector in Costa Rica”,
as well as in “providing affordable, clean and safe hot water for
households” and “contributing to fulfilling national objectives for
low carbon development and contributing to the international
climate change response”.

In accordance to the Costa Rica INDC2 to the UNFCCC, the country
will centre its climate change actions on increasing society’s
resilience to the impact of climate change and strengthening the
country’s capacity for a low emission development in the long term.
Costa Rica is looking into becoming a laboratory for the world’s
economy deep de-carbonization process, working with civil society,
the private sector, academia, and the international community in
order to accomplish it.

Costa Rica has a strong renewable energy contribution in electricity
generation achieving a rate of nearly 98% generation from
renewable sources. Residential solar water heating shows a
relatively slow uptake, concentrating in upper strata of socio
economic groups, showing uptakes under the 5% of residences. It is
anticipated that after NAMA implementation within the range of
possible scenarios considered, the market growth will be
substantive, addressing yearly growth rates moving from the current
under 3% observed currently to values averaging a 20% per year;
contributing to the maturity and sustainable growth of the
associated industry. In overall contributions the aggregated number
of SWH systems to be installed will range from around 30.000 to
59.000 systems by 2033 compared to the actual figure of around
5.000.  Overall energy savings associated will range from about 30 to
55 GWh per year by 2030 and associated emissions reductions will
be in the range from around 6.700 to 14.700 tons CO2eq cumulative
during the period of consideration up to 2033.

The NAMA is likely to concentrate in both active / passive residential
SWH and also water use saving technologies to be deployed in the
upper and middle income residential socio economic groups,
especially in the context of newly to be built residential spaces in
the country.  Although the NAMA will have a national scope, it is
also likely that early on market development will be centre in the
Greater metropolitan Area of Costa Rica (the GAM region).The SWH
NAMA aims at targeting initially new household and residential
building construction in the country, mainly for upper and middle
class dwellers, which are the socio economic sectors that
consistently used electric water heaters for the hot water demand
supply.  The NAMA therefore will increase the penetration rate of

2http://www4.unfccc.int/submissions/INDC/Published%20Documents/Costa%20Rica/1/INDC%20Costa%20Rica%20Version
%202%200%20final%20ENG.pdf
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SWH systems in the country.

2.2 Relevance to the
national sustainable
development plan(s) or
national strategies and/or
to the sectoral mitigation
goals

The current Plan Nacional de Desarrollo 2014-20183 articulates in
detail the development path of the current Costa Rican
administration centred in the following pillars: combating
corruption, increasing transparency, efficacy and efficiency of the
public function; creation of conditions for economic development
through creation of more employment and the reduction of poverty
and inequality in the country. Costa Rica continues to be anchoring
the development path in the careful balance of sustainable use of its
natural resource base.  The national development plan gives
attention to the climate change, energy and residential dwelling
sectors which are involved in the planning stages of a potential SWH
NAMA.

The most recent VII Plan Nacional de Energía 2015-20304 states that
the energy policy of Costa Rica is to centred on achieving sustainable
development objectives including a low carbon development. The
plan includes a series of strategic objectives related to putting the
country on an energy efficiency path, optimizing energy distribution,
achieving sustainable generation matrixes.  The plan is also inclusive
of key strategic goals in the transportation sector including: uptake
of a more environment amicable transportation fleet, increasing
sustainability within public transportation and paving the road for
the use of cleaner fuels in the country.

Costa Rica has recently submitted its Intended Nationally
Determined Contribution (INDC5) to the UNFCCC. As the Costa Rican
INDC states:

“First, Costa Rica would like to reaffirm its aspiration of becoming a
Carbon Neutral economy starting year 2021, as a culmination of its
voluntary, pre-2020 action. Under this early action, Costa Rica
proposed since 2007 to compensate its emissions through the
removal or offsetting by the forest sector. The goal proposed to
achieve Carbon Neutrality by 2021 with total net emissions
comparable to total emissions in 2005. Since then, the mitigation
goals agreed by the Conference of the Parties have evolved, and the
mitigation efforts must aspire to maintain the mean global
temperature below 2°C. In this National Contribution, the date of
2021 will become the turning point Costa Rica’s emissions, as a
continuation of its voluntary action and a landmark in the path
towards de-carbonizing the economy.
Second, the country is committed to a maximum of 9,374,000 T
CO2eq net emissions by 2030, with proposed emissions per capita of
1.73 net tons by 2030, 1.19 Net Tons per Capita by 2050 and -0.27
Net Tons per Capita by 2100. This numbers are consistent with the

3http://documentos.mideplan.go.cr/alfresco/d/d/workspace/SpacesStore/cd1da1b4-868b-4f6f-bdf8-
b2dee0525b76/PND%202015-2018%20Alberto%20Ca%C3%B1as%20Escalante%20WEB.pdf
4http://www.minae.go.cr/recursos/2015/pdf/VII-PNE.pdf
5http://www4.unfccc.int/submissions/INDC/Published%20Documents/Costa%20Rica/1/INDC%20Costa%20Rica%20Version
%202%200%20final%20ENG.pdf
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necessary global path to comply with 2°C goal. Costa Rica’s
commitment includes an emissions reduction of GHG of 44%, of a
Business As Usual (BAU) scenario, and a reduction of 25% of
emission compared to 2012 emissions. To accomplish this goal Costa
Rica would have to reduce 170,500 tons of GHG per year until the
year 2030”.

Moreover the Costa Rican INDC clearly states in reference to the
energy sector mitigation that:

“Costa Rica’s transition into a resilient and low emissions economy
will require an integrated focus on energy and climate policy, based
not only, on a cost-benefit analysis, but also on a broader
assessment of the social and environmental costs of a sustainable
development pathway. The mitigation options proposed by Costa
Rica in its National Contribution can be categorized into four broad
policy options:

 Reducing energy demand and GHG emissions (Energy
efficiency & conservation, low emissions development
pathways)

 Decarbonising energy supply (Electricity, liquids, gases)
 Fuel switching in end-uses (Buildings, transport, industry)
 Enhancing Carbon sinks (Land-use, reforestation)

In the National Emissions Inventory of 2010, emissions from the
energy sector are mostly caused by fossil fuels used in electric
generation. There are a lot of opportunities to work with the
industrial sector on energy conservation and fuel switching in
productive processes to reduce energy demand and decarbonise the
energy supply. The VII National Energy Plan 2015-2030 defines
energy efficiency and distributed generation as priorities. The
hopeful goal of this contribution is to achieve and maintain a 100%
renewable energy matrix by 2030. The increase in energy efficiency
in residential and industrial consumption will result in a reduced
electrical demand from these sectors. On the other hand, we
anticipate an increase in electricity consumption in the
transportation sector. Most of the proposed emissions abatement
measures hinge on a greater use of electric transportation, both
public and private. These measures had a greater level of consensus
in the transport and energy sector dialogues. Public Transportation
needs to improve its fleet composition as well as its working design.
This can be accomplished through an Integrated Public
Transportation system where routes are improved, train service
strengthened, and availability of non-motorized transportation
enhanced, etc. Costa Rica has made the intercity electric train a
priority, which will provide a significant contribution to the country’s
emission mitigation goals, creating new employment and low
emissions mobility. It is necessary to improve the freight sector
through multi-modal options. This will require an ambitious
investment portfolio in sustainable transportation over the coming
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decades”.

The proposed NAMA is relevant to the overall effort in the sectors
included since it support actions aimed at improving the penetration
of renewable energy technologies, assisting in the objective of
increasing energy efficiency efforts.

2.3 Brief description of
relevant existing mitigation
initiatives and their
synergies with the
proposed NAMA

There are different relevant mitigation activities in the context of
climate change and NAMA development:

Mitigation initiatives Synergy identified with the SWH NAMA

NAMA  Urbana Under development, includes a
component for improving urban mobility
as well as a component for energy
reduction in denser construction
patterns to resolve non sustainability of
construction practices, including the
adoption of eco technologies and
construction systems in the GAM region
of the country.

FIRM Project (already
completed)

LEDS and NAMA development for cities
in the Greater Metropolitan Area (GAM)

Partnership for
Market Readiness
(PMR) (World Bank)

Supports market readiness for low
carbon strategy implementation

NAMA Café   (coffee –
NAMA Facility
Project)

The Coffee NAMA process can share best
practices for managing and financing
NAMA projects. This NAMA has financing
for piloting and implementation from
IADB and NAMA FACILITY.

Climate Action
Program GIZ on
behalf of the German
Ministry for
Environment and
public infrastructure
(BMUB):

Supports implementation of National
Strategy of Climate Change, and gives
technical support for the URBAN NAMA
formulation and financing.

UNDP Low Emission
Capacity Building
(LECB)

Generating tools to coordinate Climate
Agenda and Public Transport Agenda.

IFC of World Bank
Group

Sustainable Construction Code
development.

DSE MINAE Current discussion for development of
an energy efficiency NAMA in Costa Rica.

The purpose of the Urban NAMA is to facilitate the implementation
of proposals, plans and policies defined for transport and urban
planning in the GAM, in an integrated manner, from the mitigation
focus and perspective.

The implementation of the NAMA will result in an actual decrease of
the greenhouse effect gases generated by public transport, energy
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consumption within the residential and commercial buildings, as
well as a decrease in travel times of transfers within the
metropolitan area as well.  It will also produce a significant
improvement in the urban environment, moving towards a more
friendly and harmonious city.

The General Objective of the Urban NAMA is to reduce GHG
emissions from the main sources of the transport sector (private
vehicle, inefficient public transport and associated mobility, as well
as from electricity demand (residential consumption) in the urban
areas of the GAM of Costa Rica.

The Specific Objectives of the Urban NAMA in Costa Rica are:

a. To contribute to improve the efficiency and competitiveness
of the Cities in the GAM as it is expected in the National
Development Plan, transformational contribution.

b. To contribute to modernize and improve the performance
and sustainability of the public transport in the GAM based
on the National Transport Plan and the priority sectors and
transport modalities.

c. To contribute to change the urban centres development in
the GAM based on the National Land Use Policy and its
Action Plan and Plan GAM 2013-2030, considering the CDIs
approach.

d. To impact in the energy efficiency theme and market in
GAM.

e. To integrate relevant sectors and its efforts and consolidate
alignment, for a significant contribution to reach the
National Strategy for Climate Change goals and the carbon
neutrality goal by 2021 and its sustainability.

Due to the already on-going process for conceptual development of
the Urban NAMA, and also due to the fact that it includes the theme
of improved energy use in the residential sector, its development
must be considered in the context of developing any NAMA concept
around the subject of SWH in the residential sector.

2.4 Brief description of the
transformational impact,
including its sustainability

The NAMA is an element of a broader program represented by the
Costa Rica National Development Plan as well as the VII National
Energy Plan for the period 2015-2030, supporting key strategic
objectives related to increased energy efficiency and substitution of
inefficient equipments, increasing energy diversification through
renewable energy application.  The NAMA is also aligned with the
objectives of the Costa Rican INDC to the UNFCCC contributing with
a bottom-up approach to achieve sectoral and economy wide
emissions reductions.

The NAMA provides assistance in transforming prevailing structures
associated to the regulatory path, development of partnerships for
project action, financing structures and vehicles for sound
investment in new emerging technologies.
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Critical innovative approaches of the NAMA involve the
development of alliances and partnerships, both public to public and
public to private, as well as targeted development of critical
financial vehicles to catalyze investment in specific technologies;
therefore the spill over effects can be commanding in creating new
spaces to tackle other important areas of investment, technology
development and also climate mitigation.

The SWH NAMA is highly replicable in the context of small countries
located in the Latin American and Caribbean Region, characterized
by similar context related to the implementation of residential SWH
opportunities.  Moreover, the implementation of the NAMA benefits
directly from implementation of regionally wide approaches
currently under implementation to assist SWH market development
in developing countries.
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SECTION 2: NAMA DETAILS

1. Introduction

1.1 Description of the general context of the country, including overview of
national development and climate change policies

General Context of the Country

In 2014, Costa Rica had a population of 4.75 million inhabitants, a GDP of 49.55 billion dollars, a GDP
growth of 3.5% and an inflation of 4.5%. As presented by the World Bank6, Costa Rica is a
development success story in many respects. An upper middle-income country, Costa Rica has
experienced steady economic expansion over the past 25 or so years. The post-1980s economic
growth is the product of a strategy of outward-oriented, export-led growth, openness to foreign
investment; and gradual trade liberalization.

The economy grew at an annual average rate of 5% throughout the 1990s and generally outpaced
the average growth rate for the region in the current millennium.

Although Costa Rica was able to press the poverty rate down from 20.2% in 2006 to 18.5% in 2009,
for 2010 and 2011 the average percentage of people living in poverty increased to 21.3 and 21.6,
respectively. Extreme poverty also decreased from 5.3 in 2006 to 3.5% in 2008, in line with the
relatively high levels of growth and effective social transfer mechanisms. But, it increased to 6.0 in
2010, and 6.4 in 2011, as growth largely benefited skilled labour, and secondary education
presented lags, especially among Costa Rica’s poor. By 2010, Inequality also rose. The Gini
coefficient went from 0.439 in 2009 to 0.434 in 2010.

GDP growth reached a peak of 8.8% in 2006 and maintained a healthy pace in 2007. As a
consequence of the global financial crisis in 2008 the country’s economy registered a decline of 1.3%
of GDP in 2009. In response, the Government increased its spending in social and labour-intensive
infrastructure, helping the economy recuperate to a 5.0% GDP in 2010, and 4.4% in 2011. The Costa
Rican economy registered a GDP of 3.4% in 2013, compared to 5.1% in 2012. Current projections
foresee a GDP growth between 4.3. and 4.1% over the next few years, driven by private
consumption and domestic investment.

As the country faces rising levels of crime, the Government has prioritized citizen security by
promoting initiatives to prevent violence and reinforcing activities to combat drug trading.

Costa Rica’s other medium-term challenges are associated with the efforts needed to continue to
improve competitiveness and the business climate.

The current Solís administration has published a Plan Nacional de Desarrollo for the period 2015-
2018, which states the vision, objectives and sectoral and national interventions to support the
administration´s vision.  As such, the plan incorporates climate change as a transversal issue
touching on the vulnerability of the country and in particular references key issues related to the
energy and residential sectors.

In terms of the Energy Sector, the plan establishes key issues related to:

6http://www.worldbank.org/en/country/costarica/overview
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 Establishment of responsible directorate charter with formulating and promoting integral
energy planning through policies and strategic actions to guarantee supply and quality of the
energy contributing to sustainable development of the country.

 Energy supply should be based on an energy matrix that will assure optimal and continuous
supply of electricity and fuels, promoting energy efficiency and a predominance of
renewable energy sources aimed at lower cost to users.

 The plan also calls amongst others to the need to consider issues related to lack of directives
and incentives supporting the use of lower energy consumption devices, voluntary norms
and promotion of energy efficient consumption.

In the Housing Sector, the National Development Plan 2015-2018 identifies the following 3 key
issues:

 Existence of an inefficient system that cannot take care of housing needs, leaving a portion
of the population (the one with extreme needs) unattended in their housing needs.

 A middle class that is not being properly attended in terms of financial support for attaining
owned housing, not permitting the development of denser cities that could serve to increase
mobility and quality of life through mid height building developments for the middle class.

 Existence of unplanned human settlements with their associated problems that exacerbate
vulnerability and lack of competitiveness of their dwellers.

Climate Change Mitigation Context

The Third National Communication7 submitted by Costa Rica to the UNFCCC includes the national
context as well as current situation of GHG inventories in the country. The 2010 GHG National
Inventory indicates a total of 8.788,94 Gg of CO2eq of which the energy sector is responsible for
around 80,5%.

Table 1. Costa Rica 2010 GHG Inventory

Emission of Greenhouse gases
CO2 equivalent for 2010

Source of
Emission

CO2 eq

Energy
IPPU
AFOLU
WASTE

7.081,20
802,72

-473,29
1.378,21

Total 8.788,84
Source: Third National Communication

7http://cglobal.imn.ac.cr/sites/default/files/documentos/terceracomunicacion2014-web_0.pdf
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The overall indicators of GHG emissions in the country are:
Table 2. GHG indicators for Costa Rica

Indicators for 2010
Indicator 2010

Tonnes of CO2eq per capita
Tonnes of CO2eq per Km2
Tonnes of CO2eq per million dollar*

1,93
172,00

242,10

* Nominal GDP

Source: Third National Communication

With respect to the energy sector, the total energy consumption in 2010 was 152 863 TJ, ofwhich 21.8% were primary energy and 78.2% of secondary energy. According to the energybalance of the country, the most important sources of energy are petroleum products, whichaccounted for 56.9% of total consumption, followed by biomass with 21.2% and electricity by20.2%. By end use sector of consumption, transportation accounts for 46.0% of the total energyconsumption, industrial 24.9% and residential 17.8%.As part of the INDC process development, estimations have been done in the country withrespect to expected GHG emissions growth to 2050. The total net emissions projected for CostaRica to 2050 are represented by:

Figure 1. Projected GHG emissions under Costa Rica INDC

Climate Change Policies and Strategies / Institutions

As stated in the INDC, “Costa Rica would like to reaffirm its aspiration of becoming a Carbon Neutral
economy starting year 2021, as a culmination of its voluntary, pre-2020 action. Under this early
action, Costa Rica proposed since 2007 to compensate its emissions through the removal or
offsetting by the forest sector. The goal proposed to achieve Carbon Neutrality by 2021 with total net
emissions comparable to total emissions in 2005. Since then, the mitigation goals agreed by the
Conference of the Parties have evolved, and the mitigation efforts must aspire to maintain the mean
global temperature below 2°C. In this National Contribution, the date of 2021 will become the
turning point Costa Rica’s emissions, as a continuation of its voluntary action and a landmark in the
path towards de-carbonizing the economy. Second, the country is committed to a maximum of
9,374,000 T CO2eq net emissions by 2030, with proposed emissions per capita of 1.73 net tons by
2030, 1.19 Net Tons per Capita by 2050 and -0.27 Net Tons per Capita by 2100. This numbers are



14

consistent with the necessary global path to comply with 2°C goal. Costa Rica’s commitment includes
an emissions reduction of GHG of 44%, of a Business As Usual (BAU) scenario, and a reduction of 25%
of emission compared to 2012 emissions. To accomplish this goal Costa Rica would have to reduce
170,500 tons of GHG per year until the year 2030”.

There is a National Strategy on Climate Change (ENCC) and its Action Plan that establishes carbon
neutrality goal for 2021. The action plan prioritizes transport and energy sector, and urges for the
integration of transport and urban planning. The Strategy focuses more in adaptation rather than
mitigation.

The relevant institutional context existing in the country related to climate change integrates:

 The Ministerio de Ambiente y Energía (MINAE) as the rector in the area of climate change
and focal point to the UNFCCC.  Implementation of mitigation and adaptation activities in
the country, as proposed by the Costa Rica INDC will include:

 Inter-Ministerial Council for Climate Change, which will allow for discussion, definition, and
follow-up on climate change policies.

 Ad-Hoc Operational Coordination Mechanism such as: Joint Commissions (agriculture and
forestry, transportation and energy), which coordinate the inter-sector implementation
agendas under the National Climate Change Strategy.

 MINAE’s Climate Change Department, in charge of coordinating the implementation of the
National Climate Change Strategy and supervising the definition of technical standards,
closely coordinated with other sector directions and institutions related to MINAE (Energy
Department, National Meteorological Institute, National Forestry Finance Fund, National
Conservation Areas System, and National Forestry Administration, among others).

 A Climate Change Scientific Council will be created to advise the Environmental Sector
Council, particularly its lead Ministry (MINAE). This Council will include international and
national experts and academics, as well as members of the National Meteorological Institute
(IMN), from the National Agricultural Technology Institute (INTA), from the National Council
of Universities (CONARE), and from the National Geo-Environmental Information Centre
(CENIGA).

 A Climate Change Citizen Consultation Council is also being implemented, which will create a
permanent citizen participation forum on climate change, with wide private sector
participation, organized civil society and academia to provide continuity to subjects and
workgroups emerging from the sector forums in climate change.

1.2 Detailed description of the current situation in the sector/sub-sector,
including the relevant existing legal, regulatory and institutional
framework, where NAMA would be implemented

The sectors in which the NAMA will be implemented are: Energy, Housing / Human Settlements.

The energy sector is of utmost importance to the country, assuring national objectives as described
before is important to the sustainable development of the country. The current structure of the



15

electricity sector is represented by a matrix with a large representation of renewable energy
generation (nearly 90% of generation) as:

Figure 2. Current composition of the electricity matrix of Costa Rica8

The residential sector is responsible for roughly 39% of the electricity sales to end use sectors.

Figure 3. Distribution of electricity consumption in Costa Rica9

Electricity prices are linked to national objectives especially within the issue of economic allocations
of families to pay for services, a representation of the relation of electricity prices and consumer
price index in the country indicates the trends in the country:

The building sector, which is linked to the NAMA proposal, represents a  4% of total GDP in the last
three years; whereas, according to the latest employment survey (March, 2014), such activity
absorbs 6.7% of registered jobs. Similarly, the share of real estate activities sector contributes with a
4.4% to the real GDP.

Current energy policy directives of the country are centred upon sustainable energy development
with a low level of emissions. The country aspires to have an energy system with low carbon
footprint, based on clean and renewable energy sources, with a capacity to provide demand at
competitive prices, and able to provide quality of life to the population. The main orientations of
electricity sector development considered in the current national strategies as represented by the
VII Plan Nacional de Energía include:

8 Hidraulica = hydroelectric, geotérmica = geothermal, combustibles fósiles = fossil fuels, eólica = wind,
biomasa = biomass.
9 Residencial = residential, industria = industry, alta tensión = high voltaje transmission, alumbrado público =
public lighting.
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 The introduction of changes in the national interconnected system in order to increase
energy efficiency, energy savings and improved management of electricity demand;

 Stimulation of the development of distributed generation and self consumption of
electricity,

 Actualization of the institutional and regulatory frameworks for assisting the promotion of
energy efficiency,

 Improvement of methods for calculation of electricity tariffs, and
 Improved management and effectiveness of public entities in the sector.

In order to do so, the energy sector strategies are based on the following axis of work:

 Axis 1:Towards an energy efficiency path,
 Axis 2: Procuring optimal distributed generation,
 Axis 3: Continuing promotion of a sustainable electricity matrix,
 Axis 4: Enhanced sustainability of electricity development.

Axis 1 related to energy efficiency is closely related to the potential objectives and actions to support
increased uptake and market development for solar water heating. In this regard the national plan
establishes a series of specific objectives related to:

i. Implementation of effective planning and coordination for energy efficiency,
ii. Increasing the energy efficiency of end use equipment,

iii. Improved energy efficiency culture within society,
iv. Optimization of energy efficiency on the supply side,
v. Stimulation of energy efficiency within macro-consumers,

vi. Support for energy efficiency in the public sector consumption,
vii. Adequacy of electricity tariffs to support energy efficiency.

The VII Energy Plan presents specific sub-objectives related to each of the items before and in
particular to items ii and iii above, some which are related to the uptake of solar water heating
technologies, in particular:

 Improving accessibility of energy efficiency equipment through tax exoneration in
accordance with the Costa Rican Energy Efficiency Law (Ley 7447) and specifically through
actualization of equipments entitle to tax exoneration (including an up-date of current
listings for exoneration of solar technologies and ancillary devices) that is to be in place by
December 2015.

 Regulation of efficiency for end use equipment, trhough elaboration  of technical regulations
for end use equipment efficiency; including residential refrigeration by december 2015,
commercial refrigeration by july 2016, lighting by december 2016, air conditioners by july
2017, electric motors by december 2017 and electric water heaters by july 2018.

 Promoting the acquisition of energy efficient equipment, through the establishment of
energy efficiency labels, stating in particular compact fluorescent lamps by july 2016,
residential refrigeration by december 2016, commercial refrigeration and air conditioners by
july 2017, electric motors and residential water heating devices by december 2017, and
finally for LEDs by july 2018. Other actions are aimed a establishing an information system
on end use equipment energy efficiency.
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 Facilitate the substitution of inefficient energy equipment in use, through the development a
portfolio study of attractiveness for substitution of inefficient equipments, given special
consideration to the potential use of gas cooking stoves as well as solar water heaters
(acknowledging the important electricity consumption related to this two types of end
uses) to be completed by december 2016. Based on the results from the portfolio analysis,
a pilot project for a targeted technology has to be in place by december 2018. In order to
support that effort, a financial mechanism supporting energy efficiency equipment has to be
devised and implemented in the medium term.

 In conjunction with other relevant institutions (Ministry of Housing as well as the Colegio de
Ingenieros y Arquitectos de Costa Rica), contribute to the energy efficiency of buildings, by
establishing a mechanism to create incentives for construction and operation of efficient
buidings by december 2017.

 Support to the formation of energy efficiency culture in the population through
incorporation of formal education in energy efficiency, and implementation of public
outreach campaigns on energy efficiency and related equipments, with at least one
campaign per year executed.

The above mentioned implementation strategies present aclear and determined timetable that must
be taken into account when defining potential implementation of solar water heating programs and
in particular consideration to the development of a residential solar water heating NAMA.

Information presented in Section 1.1 above with respect to overall 2010 GHG inventory of Costa Rica
indicated that total GHG emissions were in the range of 8,788.84 Gg of CO2eq of which nearly 7,081
Gg of CO2 eq. corresponded to the energy component.  Of this number, around 606.35 Gg CO2eq
corresponded to the energy industries (composed of electricity generation and petroleum refinery),
which represents around 8.6% of the energy emissions of the country.Taking into account that the
country´s only refinery has been largely out of production in the last few years, the figure presented
above is mainly related to the burning of fossil fuels for electricity generation in the production mix
of the country.

Information has been also provided in the precedding section on the current mix of the electricity
sector of the country, in terms of expected growth of the emissions associated to the electricty
industry the following key elements of information are presented:

The projected composition of the mix towards 2030 is determined by ICE in 2014 (according to the
VII Plan Nacional de Energía) as represented by:
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Figure 4. Projected composition of the generation mix in 203010

It is important to notice that the expected contribution of fossil fuels to generation is expected to
decrease from the current 10.2% to roughly 3%. Therefore the expected grid emission factor of the
Costa Rican electricity grid is to vary somewhat according to the different investment scenarios
considere and the entry into operation of different power plants in the period up to 2030. ICE has
calculated the expected range of unitary GHG emissions of the interconected system in Costa Rica as
part of the elaboration of the Plan de Expansión de la Generación Eléctrica 2014-203511.

Figure 5. Projected emission factors of the electricity grid in Costa Rica

Costa Rica has selected route 0 as the one likely to happen as part of the determination of emissions
scenarios for INDC development, therefore such route is suggestive for consideration of emissions
factors related to electricity generation in the future.

As part of the development of the Costa Rica INDC to the UNFCCC, specific determinations were
conducted on the projected growth of emissions associated with electricity generation towards
2030.  The analysis performed through the process, includes analysis of growth rates for
consumption, the current scenario evaluations of different potential expansion plans for the country
(seeking minimun cost development for different scenarios), resulting in a projected trend presented
below:

10Hidroeléctrica = hydroelectric, geotérmica = geothermal, eólica + biomasa = wind + biomass, termica = fossil
fuel based.
11https://www.grupoice.com/wps/wcm/connect/3bd3a78047cdebee904df9f079241ace/PEG2014+rev+jun2014.pdf?MOD
=AJPERES
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Figure 6. Projected electricity sector baseline for Costa Rica (conservative, pessimistic and
optimistic scenarios)

The numbers associated to the trend present an expected range from the current values up to
1,039.89 to 1,089.41 Gg CO2eq by 2030. Any specific baseline development as well as determination
of emissions reductions due to the incorporation of SWH in the residential sector needs to be
consistent with the overall approach used by the country in the preparation of its INDC.

The current legal/policy framework related to energy efficiency in the country is composed of:

i. The VII Plan Nacional de Energía 2015-2030 (discussed in preceding sections).
ii. Law 7447 from 1994 denominated “Ley de Regulación del Uso Racional de la Energía12” (law

for the regulation of rational use of energy, from 1994).
iii. Decree No. 25584/24.10.96 MINAE-H-P, related to normative associated to the regulation of

rational energy use.
iv. Specific technical decrees regulating energy efficiency in fluorescent lamps, and

refrigerators; as well as on the regulation of import tax duties for energy efficiency
equipment.

v. Law 882913 from June 2010, that modifies article 38 of Law 7447, in particular detailing tax
exemptions for several renewable energy technologies including systems and components
for solar water heating.

The approach used in the country to gear-up the development of energy efficiency programs has
included a series of concerted efforts in the temporal scale since 1984 that have been inclusive of:

 Energy demand surveys in different sectors (residential, industrial, commerce, transport and
service sectors) which date back to the mid 1980´s,

 Implementation of energy audit programs that started in the early 1990´s,
 Implementation of several rational energy use programs aimed at improving education,

information,
 Passing of the Law 7447 related to rational use of energy from 1994,
 Establishment of CONACE14 as the National Commission for Energy Conservation dated to

1994, responsible for the elaboration of the PRONACE15 as a National Program for Energy
Conservation which was active until 2007 as a coordinating institutional venue for energy
efficiency program development.

 Development of energy efficiency norms in the country, in conjunction with the Instituto de
NormasTécnicas de Costa Rica (INTECO), directed at energy efficiency of equipments as well
as labelling requirements; norms which are in a continuous process of implementation and
can be found from http://inteco.or.cr/esp/

 Development and implementation of an Energy Efficiency Laboratory16 at ICE, which is fully
accredited within the Ente Nacional de Acreditación (ECA) for performing different tests on
energy efficiency in end use equipment.  This laboratory is currently in the process of
developing / implementing specific testing procedures for solar water heaters.

12https://www.grupoice.com/wps/wcm/connect/a637188047cdebeb9023f9f079241ace/Ley+de+Regulaci%C3%B3n+del+U
so+Racional+de+la+Energ%C3%ADa.pdf?MOD=AJPERES&useDefaultText=1&useDefaultDesc=1&Ley%20de%20Regulaci%C
3%B3n%20del%20Uso%20Racional%20de%20la%20Energ%C3%ADa
13http://www.gaceta.go.cr/pub/2010/06/30/COMP_30_06_2010.pdf
14http://www.dse.go.cr/es/05UsoRacEnerg/02CONACE/decretoCONACE.pdf
15http://www.dse.go.cr/es/05UsoRacEnerg/02CONACE/pronace.pdf
16http://www.grupoice.com/wps/wcm/connect/256c310047cdec6c90c9f9f079241ace/P04-
F01+CAT%C3%81LOGO+DE+SERVICIOS+06-05-2014.pdf?MOD=AJPERES
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There are specific norms in place in the country with respect to solar water heating (currently on a
voluntary basis), and it is also worth noting that any solar collector imported in the country that
applies for import tax exemptions under the law needs to comply with recognizable certification
(which could be international). The specific norms for solar collectors in the country are:

Table 3. Existing Norms related to SWH systems in Costa Rica

Period Norm Code Name of Norm Corresponding
reference norm

2013 INTE 28-03-
01:2013

Solar thermal systems and components. General
requisites

EN 12975-1

2013 INTE ISO
9806-1:2013

Solar Energy_ testing methods for solar collectors-
part 1: thermal performance of glass cover
collectors considering pressure drops

ISO 9806-1

2013 INTE ISO
9806-2:2013

Solar Energy-testing methods for solar collectors-
part 2:procedures for qualification testing

ISO 9806-2

2013 INTE ISO
9806-3:2013

Solar Energy- testing methods for solar collectors-
part 3: thermal performance for unglazed collectors
considering pressure drop

ISO 9806-3

2013 INTE 28-03-
03:2013

Thermal solar systems and components.
Prefabricated systems. Testing methods

EN 12976-2

2013 INTE 28-03-
02:2013

Solar thermal systems and its components.
Prefabricated systems. Part 1: general requisites

EN 12976-1

2013 INTE ISO
9459-2:2013

Solar Energy. Sanitary water heating systems. Part
2: exterior testing methods for characterization and
annual performance prediction

ISO 9459-2

2013 INTE ISO
9488:2014 Solar Energy: Vocabulary ISO 9488:1999

2015 PN INTE 28-
03-05:2015

Solar Energy- Requisites for installation of solar
water heating systems

PET-REV – January
2009

2015 PN INTE/ISO
9806:2015

Solar Energy- testing methods for thermal solar
collectors ISO 9806:2013

There is also an on-going work at INTECO on the definition of a voluntary norm for SWH system
installation.

The key Institutions / Stakeholders in the energy sector are the following:

 The Ministerio de Ambiente y Energía (MINAE), http://www.minae.go.cr/index.php/es/ is
responsible for policy and regulatory action in the relevant sector. Within MINAE, the
Dirección Sectorial de Energía (DSE), http://www.dse.go.cr/ , is responsible for planning
development in the energy sector.

 The Commission Nacional de Conservación de Energía (CONACE) and the Programa Nacional
de Conservación de Energía (PRONACE), which are dully established (although not currently
operational), but for which the current Energy plan of the country envisages a new role in
coordinating and promoting Energy efficiency as a key objective for the country in the
coming years.
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 The Autoridad Reguladora de los Servicios Públicos (ARESEP), http://aresep.go.cr/ is the
regulator of public services in the country.

 The Instituto Costarricense de Electricidad (ICE), https://www.grupoice.com/wps/portal/ is a
public holding responsible for electricity and telecommunications. In the generation business
is the largest operator of power plants and is also charter with transmission and distribution
in most parts of the country.  ICE has existing programs associated to Re and EE in different
aspects of the supply and demand of electricity in the country.

 There are other several entities in the sector, both municipal as well as rural cooperatives
functioning in the generation of electricity as well as distribution in their service territories,
and which are also members of several coordinating instances related to the sector.

 There is private sector participation in the generation business, with a cap on participation
related to total percentage participation of installed power, participation through “BOT”
contracts with ICE.

 There is on-going definition of a set of stakeholders associated to distributed generation in
the country.

The key institutions related to the housing sector are:

The Ministerio de Vivienda y Asentamientos Humanos (MIVAH), as the rector in the housing sector,
http://www.mivah.go.cr

Instituto Nacional de Vivienda y Urbanismo (INVU), mainly responsible for social housing and
planning of housing territorial interventions, http://www.invu.go.cr/

The Banco Hipotecario de la Vivienda (BANHVI), is the lead agency of the National Housing Financial
System (SFNV for its acronym in Spanish) dedicated exclusively to housing finance for low-income
sectors of the country and the middle class.

The key institutions in the climate change area are:

MINAE as focal point for all international climate change conventions and agreements, through the
Dirección de Cambio Climático (DCC) implements climate change activities both in mitigation and
adaptation (http://cambioclimaticocr.com/ ). Also as a part of MINAE, The Instituto Meteorológico
Nacional (IMN) is responsible for development of GHG national Inventories as well as for definition
of GHG emissions factors in the country. As presented before, Costa Rica is redesigning its
institutionalism in the climate change area (please refer to section 1.1).

2. Description of scope and objectives of NAMA to address the
current situation

The overall objective of the NAMA is to assist in the sustained growth uptake of SWH technologies
in the residential sector in Costa Rica”, as well as in “providing affordable, clean and safe hot
water for households” and “contributing to fulfilling national objectives for low carbon
development and contributing to the international climate change response”.
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The specific objectives of the NAMA are to:

a. Facilitate the development of an institutional, legal, and regulatory framework to create a
sustainable SWH market.

b. Enhance the awareness and capacity of end users and building-sector professionals to
integrate SWH systems into the built environment.

c. Contribute to the development of financing mechanisms that increase the demand for SWH
systems.

d. Assist in improving national-level SWH certification and quality-control schemes.

The main source of GHG addressed with the NAMA relates to CO2 emissions generated at the grid
level, due to the use of fossil fuels for generation; that will be displaced due to the use of solar water
heaters replacing the use of different types of electric water heating technologies currently in use
for the water heating end use in the residential sector of the country.

The NAMA will be implemented at the National / Sectoral level, with sectoral pertaining to the
electricity sector of the country as well as the residential sector with particular concentration on
residences in target socio economic groups identified as relevant for electricity consumption for
water heating needs.

The NAMA contributes to the Government of Costa Rica (GoCR) efforts in scaling-up the contribution
of Renewable Energy and deployment of energy efficient technologies in different sectors as stated
in the VII Plan Nacional de Energía 2015-2030, in particular to those associated with Axis 1 related to
the energy efficiency path and in particular to Objective 1.2 related to increasing energy efficiency of
end use equipment through specific objective 1.2.4 related to the facilitation of the substitution of
inefficient equipment that includes the development of a portfolio study to determine substitution
of inefficient equipments considering gas stoves as well as solar water heaters, implementation of a
pilot project for equipment substitution and to establish a financial mechanism in support of the
substitution of inefficient equipment.

3. Identification of barriers and implementation options

3.1Analysis of barriers (financial, legal, regulatory, institutional, capacity,
technology, etc.) that impede achievement of the NAMA objectives

The barrier analysis conducted at this stage of the NAMA proposal development is based on the
following two sources:
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 Application made to the Costa Rican context of the UNEP´s Solar Water Heating Techscope
Market Readiness Assessment17 in order to gain insight into the benchmarking of the current
state of solar water heating in the country through the use of a well-recognized approach to
the understanding of the market.

 Review of the barriers identified in the development of the Costa Rican Urban NAMA and in
particular to issues and barriers addressed in the areas of electricity use in the built
environment.

The SWH TechScope Market Readiness Assessment Methodology is a replicable and public
methodology to evaluate the solar water heating policy, finance and investment, business, and
quality control infrastructure across countries.

The SWH TechScope Market Readiness Assessment Methodology uses a system of weighted
indicators to develop a score for national SWH enabling environments. The indicator system
development was supported by a network of international SWH and renewable energy experts. The
scoring system consists of four interrelated parameters:

The TechScope methodology focuses on four interrelated parameters:

a. SWH Support Framework: Government policies, regulations, and engagement programs
have played an important role in scaling up many of the world’s leading solar heating
markets. For the purposes of developing the score, the support framework includes SWH
targets, financial incentives, loan programs, building mandates, and outreach campaigns.

b. National Conditions: The relevant national conditions include the incoming solar radiation
(i.e. insulation), SWH penetration and market growth, energy demand trends, and the
competitiveness of SWH compared to other heating fuels.

c. Financing: Financing takes into account national macroeconomic conditions, as well as data
on access to loans and the cost of financing.

d. Business Climate: The business climate is assessed by examining the ease of doing business,
the existence of SWH quality standards, and the presence of associations that support SWH.

These four parameters are composed of 18 indicators that reflect different elements of the enabling
environment for SWH in a given country. The application to the Costa Rican context comprised
evaluation of the different data sources used by the methodology as well as targeted informed
interviews with SWH sector stakeholders in order to feedback the approach and qualitative data to
be used in some of the indicators.

Annex II presents the application of the methodology to the Costa Rica situation and the following
table includes the relevant results of the benchmarking applied:

Table 4. SWH Techscope market readiness assessment in Costa Rica

17http://www.solarthermalworld.org/content/guidebook-development-nationally-appropriate-mitigation-
action-solar-water-heaters
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Parameter Score Indicator Weight
(%)

Indicator
Score (Raw)

Indicator Score
(Weighted)

SWH Support
Framework

0.16 SWH Targets 5 0 0
Financial Incentives for
System  Installation

8 2 0.16

SWH Loans Programs 7 0 0

Building Mandates 5 0 0

Outreach Campaigns 4 0 0

Subtotal 29 0.16

National
Conditions

0.65 Insulation 5 2.77 0.14
SWH Market Penetration 4 0.29 0.012
Energy Consumption
Growth

5 2.5 0.125

SWH Market Growth 4 1 0.04
Competitiveness: LCOE
Comparison/Payback
Period

7 3 0.21

Competitiveness: Heating
Fuel Subsidy

5 5 0.25

Subtotal 30 0.65
Financing 0.55 Country Credit Rating 5 2 0.1

Access to Finance 15 3 0.45
Subtotal 20 0.55

Business
Climate

0.52 Doing Business Index 5 4 0.20
Manufacturing Capacity 3 5 0.15
Product Certification 5 4 0.2
Installer Certification 4 0 0
Industry Association 4 3 0.12
Subtotal 21 0.47

Total Score 1.88 1.88

The score of the application of the UNEP´s SWH Techscope approach to Costa Rica Residential SWH,
results in an overall score of 1.88/5.0 and clearly establishes initial areas for identification of
potential barriers for the scaling up of solar water heating technologies in the country. Initial
screening of the results; clearly indicates barrier existence in areas related to:

a. SWH Support Framework Improvement: related to the definition of targets, improved
financial mechanisms and incentives for market development as well as outreach campaigns
for targeting socio economic groups with potentiality for SWH implementation.

b. Financing: related to improve the origination and disbursement of financing to residential
dwellers in order to remove loan structuring problems detected for energy efficiency lending
by banking institutions to both final residential sector owners as well as to construction
groups currently developing the residential construction market in the country.
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c. Business Climate: related more specifically to inclusion of installer certification schemes as
well as induced mobilization of the Costa Rica Solar Association (ACESOLAR) into SWH
advancement, since currently the association is deeply involved within lobbying and
development of distributed generation in the country.

It is clear that potential NAMA activities on the three identified areas will have an impact upon
improving residential SWH uptake in Costa Rica.

As it has been mentioned before, Costa Rica has started work in the development of an Urban
NAMA for the Greater Metropolitan Region of the country.  This NAMA aims at a transformation of
urban mobility and construction of built spaces in order to gain denser urbanization patterns,
reducing the complex mobility patterns currently in place and have a profound transformation into
the sustainability and quality of life of this urban population. During 2014, with the support of
several organizations, including the DTU Riso Partnership, a comprehensive program has been
implemented in the stakeholder discussion and definition of key activities (including a NAMA
proposal) in order to access international climate change financing from existing NAMA facilities.
This urban NAMA has consideration of measures related to different sectors including:
transportation, buildings and residences, energy in the urban environment, solid waste and waste
water treatment management. Several layers of barriers have been identified during the preparatory
stages of the urban NAMA.  Most relevant barriers identified with respect to the specific areas of
buildings and residences as well as for energy in the built environment are inclusive of:

Table 5. Barrier identification of the Urban NAMA of Costa Rica

Types of
Barriers

Buildings and Residences Energy in the Built Environment

Economic and
financial

Lack of specialized financing schemes to
support implementation of improved
building /residence improvements

Lack of specialized financing schemes
to support adoption of energy
efficiency end use technologies like
solar water heaters

Market failures There is a perceived failure on the
development of value added chains in
the sector

According to different construction
strata, developers are not likely to be
able to differentiate their energy
efficiency integration in the
residences

Policy and legal Lack of clarity on the policies and
regulations promoting improved
sustainability in the built environment

Limited action of public policy in the
area of energy efficiency

Regulatory Lack of clarity on eco labelling in the
construction sector

Lack of integral approaches for
regulations concerning energy
efficiency in equipment as well as
labelling of it

Institutional /
organizational

Dispersed framework of institutions in
the sector, with unclear competences to
address response to the sector

Institutions have reduced technical
personnel to embark on energy
efficiency programs

Human capacity Lack of well trained personnel Lack of formal training and installer
certifications for energy efficiency
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Types of
Barriers

Buildings and Residences Energy in the Built Environment

equipment
Social / Cultural Social trend to live in separate housing,

lacking interest in integration into
building spaces

Perception that some energy
efficiency technologies do not have a
sound track record in
implementation in the country

Based on the above two approaches to understand the barrier situation in the SWH market in Costa
Rica, the following barriers are identified as critical to design a NAMA intervention in this area in
Costa Rica:

a. Institutional and Regulatory Barrier: Due to the relative concentration, given historically to
the supply side planning of the electricity sector and the relative abundance of renewable
energy resources for electricity generation, there is a relative lack of institutional
development, and slow uptake of legal and regulatory frameworks that can effectively
support energy efficiency from the perspective of market conditions creation, which is
inclusive of the solar water heating technologies.

b. Market / Technical Barrier: There is inadequate awareness and technical capacity of end
users and building-sector developers / professionals to integrate SWH systems into the
built environment.

c. Financial Barrier: Although there has been some attempts by commercial banks in the
country, in association with utilities to disseminate solar water heating technologies, and
there is interest from financial institutions willing to lend to residential owners for energy
efficiency measures in residences, there are no specifically dedicated energy efficiency
financing lines and lending programs explicitly targeting special purpose financing for
solar water heating and other EE technologies. Currently most of the government
participation in support to energy efficiency has concentrated in the area of fiscal incentives
related to import duties reductions for energy efficient equipments.

d. Market Normative Barrier: Although the country has made efforts in addressing the
establishment of voluntary norms for efficiency of different types of solar collectors, there
still remains a need to continue improving the certification of the commercial chain for
SWH in the country both for technologies as well as for installers.

3.2 Identification of possible options to address the barriers and selection
of preferred options to be implemented through the NAMA

Based on specific interviews with representatives from the solar association, SWH system
technology companies and initial feedback from energy sector planning institution (DSE), the SWH
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NAMA could include the following targeted components for supportive action to the SWH market
growth in Costa Rica:

Table 6. Potential NAMA action lines / activities for the SWH NAMA

Identified Barrier Potential NAMA Action Lines / Activities

Institutional and Regulatory Barrier:
lack of institutional development, and
slow uptake of legal and regulatory
frameworks that can effectively
support energy efficiency from the
perspective of market conditions
creation, which is inclusive of the solar
water heating technologies.

i. Provide support to the implementation of the
Costa Rica VII National Energy Plan in areas related
to consideration of enabling environments for
deployment of solar water heating, by providing
relevant information and policy action
consideration based on sound information on
state of the art of the technologies, cost and
economic considerations, potential application,
and climate mitigation contributions.

ii. Assist DSE at MINAE in assessing the merits of
solar water heating as an enabling technology for
the deployment of pilot projects aimed at
increasing the strength and growth of the solar
water heating market and based on that
contribute to the development of national
strategies in the subject of solar water heating
with special reference to the residential use of
SWH systems.

iii. Contribute to assembling of SWH partnerships
within stakeholders interested in the SWH market
growth in order to assist in creating and increasing
critical mass development for market uptake.
Lessons learned from the on-going distributed
generation efforts in the country can provide
valuable insight into developing win-win positions
and alignment of interests in the solar industry and
market development.

iv. Contribute to the discussion and enactment of
targeted regulations for the implementation of
solar water heating systems in the country, based
on the balance discussion of adoption of Voluntary
vs. Mandatory policies in targeted strata of
construction in the country.

Technical Barrier: There is inadequate
awareness and technical capacity of
end users and building-sector
developers / professionals to integrate

i. Contribute to the development of an energy
efficiency awareness culture related to the use of
energy efficient technologies, in this case solar
water heating and water saving technologies in the
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Identified Barrier Potential NAMA Action Lines / Activities

SWH systems into the built
environment.

residential sector, by involving with PRONACE and
the work of utilities in the country.

ii. Development of outreach campaigns directed
packaging a consistent message on the merits and
benefits related to the integration of residential
SWH systems both in existing homes as well as on
new construction developments.

iii. Work with industry as well as technical training
system in the country to generate the curriculum
for a training program on installation of SWH
systems.

iv. Implementation of first generation training
schemes related to SWH systems within the
existing solar companies in the country, in order to
benchmark knowledge in the installation branch of
the market.

v. Following the on-going development on norms for
installation of SWH systems, expected to be in
place in the near term; establish a certification /
code of practice scheme for solar installers in the
country.

vi. Conduct training and installation seminars and
continuum education together with the relevant
professional associations as well as with the Costa
Rican Construction chamber on issues related to
SWH system design, installation and integration
into the built environment.

Financial Barrier: there are no
specifically dedicated energy efficiency
financing lines and lending programs
targeting special purpose financing for
solar water heating and other EE
technologies.

i. Complement benchmarking studies on the SWH
market in Costa Rica, determining perceived
financing gaps, and proposing potentially
innovative approaches for financial mechanism
development targeted at selected residential
income groups with large market development
potential, especially new construction schemes.

ii. Conceptual design of a financing mechanism
facility for SWH up-scale market development, in
conjunction with the banking community, the
government and the solar association in the
country, determining roles, and funding leveraging
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Identified Barrier Potential NAMA Action Lines / Activities

requirements.

iii. Through NAMA financing from international
climate change financing opportunities, leverage
resources to tackle incremental costs identified for
funding and lending development for the solar
industry in the country.

iv. Through pilot testing and NAMA readiness
activities, test proof the financial facility concept at
a replicable scale in the country, targeting middle
class residences in the country.

Market Barrier: there still remains a
need to continue improving the value
added of the commercial chain for
SWH in the country both for
technologies as well as for installers.

i. Engage coalitions of stakeholders in the
commercial chain for SWH in order to discuss and
provide strategic support to the adoption of
regulations related to installation of SWH systems,
assuring the development of national capabilities
to implement quality control standards associated
with the industry.

ii. Strengthening of the solar association in Costa Rica
in the SWH area

It is expected that the NAMA will be implemented through at least the following phases which are to
include different sets of activities (only a few illustrative ones are included here):
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Figure 7. Possible implementation phases of the residential SWH NAMA

4. Description of the NAMA Action Plan

4.1 Description of detailed activities to implement the mitigation
measures included in the NAMA

Detailed descriptions of activities potentially involved in the SWH NAMA will merit further
interaction and discussion with relevant identified stakeholders related to the development of a
SWH market in Costa Rica.

The conceptual nature of this intervention at the stage of assessing the potential and
transformational aspects of the program have not resulted in detailed interactions with all actors of
the value added chain; and also due to the relative time limitations for implementation, have not
resorted to the interaction via workshops and alliance building in the sector. Nevertheless as a
starting point for the discussion of activities, outputs, outcomes and impacts; the following table
presents an initial idea of the scope of the NAMA:

Table 7. Conceptual framework for implementation of the SWH NAMA

NAMA Action Lines / Activities

Institutional /
Regulatory

Technical /Knowledge Financial Market

Inception  Phase
(up to early 2018)

• Taking into account the current
timeline provided by the VII

Energy Plan in Costa Rica, as well
as on-going development of the

urban NAMA of the country;; the
inception phase will closely

follow-up developments on those
two fronts, considering potential

isolated development or insertion
to the on-going effort of the

urban NAMA.
• Coordination will take place for

the development of key
assessments related to SWH as an

enabling technology of
consideration for targeted policy

development as stated by the
plan, together with activities for
overall strenthening of the SWH

agenda for different stakeholders.
• Critical strategic alliance

formation is to be developed with
the idea of targetting the

discussion of relevant policies and
strategies in support of SWH
development in the country,

possibly with the implementation
of a targeted outreach campaing

directed at housing developers on
the subject of residential SWH

merits.
• Initial conception of a piloting

project for residential SWH will be
developed.

Piloting Phase
(2018-2020)

• Implementation of a pilot test
program for targeted SWH

deployment in the residential
sector.

• design and testing of innovative
financial mechanism  for SWH will

be conducted
• Training program for SWH
installers will be conducted.

• MRV testing for SWH  will be
conducted and reported for the

piloying facility.

Scaling-up and
Transformation Phase
(mid 2018 – end 2030)

• Widespread implementation of
mechanisms and instruments to
attain the desired scalin-up of

deployment of SWH in the
residential sector.
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Enhanced
implementation of
the VII National
Energy Plan

Increased
consideration of SWH
in current and future
energy sector
planning

Assembling of
coalitions for action
in SWH

Enactment of
targeted SWH
regulations that
favour market
development

Development of energy
efficiency awareness in
the construction sector18

Implementation of SWH
technical outreach
campaigns

Design, adopt and
conduct training on SWH
design and installation

Benchmark studies on
the SWH market in the
country, economic and
financing of systems,
determination of
perceived financing gaps
in the market

Design of financial
facility targeting SWH
lending in the country /
inclusion of the SWH
sector within other
existing facilities under
consideration for
deployment of energy
efficiency in the country

Leveraging target
international climate
financing to support
establishment of
proposed financing
facility, though seed
capital, risk capital or
other), done possibly at
the regional level due to
perceived small nature
of entry market in the
Central American region

Through pilot testing,
test proof the financial
facility performance

Strengthening of
stakeholders and
coalition forming
for action in the
renewable energy
and energy
efficiency
industries and
building
construction sector

Adopt  installer
certification /
codes of practice
on installation of
SWH by industry

Adopt product
quality standards /
certification
schemes

Outputs

Enhanced
functionality of the
institutional /
regulatory framework
properly considering
SWH as enabling
technology for
residential energy
efficiency in the
country

Increased technical
awareness and training on
technical aspects of SWH

Enhanced access to
financing for installation
of residential SWH

Improved business
environment

Outcomes

18 http://www.solarthermalworld.org/content/integrating-solar-thermal-buildings-quick-guide-architects-and-
builders
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Strengthened SWH
support framework

Increased technical
capabilities for installation
of SWH

Effective disbursal of
loans for SWH
installation

Improved
consumer
confidence and
increase demand

Impacts

Social

Green job creation

Economic

Creation of local value
added in the economy
through enhanced
participation of industry in
sustainable energy
production

Reduction of residential
energy consumption
linked to fossil fuel use in
the electricity generation
(savings on importation of
fossil fuels or delay
investment in new
capacity additions in the
grid, contributing to
energy sector economic
competitiveness)

Environmental

Contribution to climate
change mitigation
strategies of the country

Contribution to water
consumption in the
country

4.2 Implementation arrangements: roles and responsibilities of different
entities and stakeholders involved in implementation of NAMA, including
institutional arrangements

Currently there are at least 3 options for the implementation of a SWH NAMA in Costa Rica:

a. As part of the current development of the Urban NAMA of the country, which aims at being
an internationally supported NAMA; there is potential space to incorporate SWH measures
and activities within the existing scope and goals of such NAMA (in particular to the improve
energy efficiency in the built environment in the Greater Metropolitan Region of the
country).  Costa Rica, as stated in its UNFCCC INDC, sees an important role for NAMAs in the
pre 2020 period of enacting national contributions, providing targeted support to test proof
low emission development strategies and to jump start mitigation activities in key areas such
as energy efficiency and solid waste management and agriculture, as well as complementing
initiatives to continue the diversification of electricity generation as well as low emission in
the transport sector. In such a case, it could be strategically very important to incorporate
SWH action in the context of this country strategic objective to jump start NAMA action
within international green financing. As it will be discussed in the section related to baseline
determination, currently the market for SWH is centred in the central region of the country,
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which is the area where it is anticipated that most of the residential construction needs to
take place, where the mid and upper socioeconomic strata demanding water heating end
use are located in the foreseeable future.

b. The SWH NAMA could indeed be a unilateral domestic NAMA concentrating only in the SWH
in the residential sector, mobilizing targeted internal funding and leveraging international
technology transfer resources to achieve the objectives and contributing from the bottom-
up to the overall climate change mitigation objectives of the country.

c. The country may be wishing to establish an Energy Efficiency NAMA, which can support the
implementation of the current VII Energy Plan, and that can serve as a basis for the overall
implementation of a regulatory framework as well as market /financial platform for energy
efficiency activities.

The strategic decision of what approach is to eventually be taken for NAMA development needs to
taken at the level of the MINAE, involving both the Dirección Sectorial de Energía (DSE) as well as the
Dirección de Cambio Climático (DCC), and with consideration and involvement of the existing
structures supportive of building and residence components; the inputs provided in this document
will certainly be useful for the stakeholders to make such determination based on the actual climate
change benefits, and other issues presented here.

The implementation of the NAMA requires assembling a multi stakeholder effort involving existing
institutions and organizations.  At this point in time (draft status), it is envisaged that the NAMA
requires at least the following governance bodies:

Figure 8. Governance structure of the NAMA

 There is the NAMA Board whose main function is to galvanized interests, provides technical
support, facilitates coordination and provides key early push and support. The SWH NAMA
Board provides key programme development guideline to the implementing agency as well
as interacts with policy related stakeholders (MINAE / CONACE, etc.) in cooperating and
streamlining of regulatory instruments appropriate to SWH. The NAMA coordinating entity

Political /
Policy Board

Executing and
Fund

Management
Entity

SWH NAMA
Board

Technical Unit
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could be ACESOLAR, the Costa Rican Solar Association; or other private entity entering into
an agreement with the NAMA promoter / sponsor,

 At the implementing level of the NAMA it is convenient to have a figure related to the
required Executing and Fund Management Entity charter with the implementation and
disbursement of funding. The financial facility may be or not the same as the Executing
Agency depending on specific local consideration on the assembling of special purpose
financial vehicles in the country.  It is clear that the special purpose financial facility will have
to arrange for the establishment of the different funds to be made available/pursued which
may include at least any national counterpart funds, bilateral and multilateral funds, manage
the associated carbon finance and also deal with private investor associated resources (not
necessarily administration of such funds but associated equity leverages for example).  The
financial facility looks at the overall financing performance of the NAMA; and the executing
agency assures the economic, social and environmental co-benefits of the NAMA. The
Executing Agency is charter with the overall implementation and reporting of progress and
impact indicators of the NAMA.

 It is likely that a Technical Unit is required in order to provide technical support on SWH
technologies, criteria and other technical inputs that may be required. There are many
interesting organizations in Costa Rica that can be assembled through commissions such as
the Colegio Federado de Ingenieros y Arquitectos (Engineers & Architects Professional
Association), Universities (technical engineering units), INTECO as the institution developing
and updating norms, the Energy efficiency laboratory at ICE (national utility), etc.

4.3 Work plan for the detailed activities

Not applicable at the current stage of consideration of the program.

5. Estimate of National Sustainable Development Benefits and GHG
impacts

5.1 Baseline Scenario: narrative description of baseline situation in
absence of planned NAMA measures

The NAMA is to implement Solar Home Systems, so the emissions are from the use of energy for
electricity. Residential or Home sector includes the energy used for whole domestic activities,
excluding transport. The energy consumption in this sector depends on a number of factors, such as:
the total of homes, population, family income level, equipment, quantity and characteristics of
appliances, habits, habits of saving energy, the geographic location, the composition of the family
group, the level of education, among others.
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According to the Censo Nacional de Población (Population Census of 2011) and the Encuesta
Nacional de Hogares of 2012 reported by the Instituto Nacional de Estadística y Censos19 (INEC), the
Costa Rican population in 2012 was around 4.67 million inhabitants and the number of households
was about 1 333 450 with an annual growth of 2.5% per year in the most recent years. The coverage
of electricity service reached 98.9% of households, mainly (over 98%) through grid supply electricity.

Population growth in the country as projected by INEC is expected to be for a total population of 5.1
million by 2020, 5.36 million by 2025 and 5.56 million by 2030. Yearly information has been made
available for estimative purposes in the emissions scenarios calculated for this NAMA.

The projections for the incorporation of new households required in the country shows different
growth rates for the different periods of implementation of the NAMA (that is up to 2020, and from
there up to 2030).  In the period up to 2020 the expected growth will end to increase to values
around 2.7%. for the period 2020-2030, the expected projected trend indicates reduction of growth
rates reaching a -0.1% in 2025 and a -3.8% by 2030.  This expected trend indicates that there is
household construction saturation relative to the growth of the population, which is an issue greatly
discussed in the country.

The main characteristics of households in the country can be described as:

 Per strata, 70.9% are urban and 29.1% are rural households.
 Per socio-economic group, 22.8% correspond to popular group, 36.6% correspond to the

lower/middle groups, 33.1% correspond to the middle group and 7.1% correspond to
middle/upper class group.

 Per monthly income, 61.4% of households earn less than $1,000/month, 21.4% earn from
$1,000-1,500, 4.6% of households earn from $1,500-2,000 per month, and 7.5% of
households earn over $2,000 per month.

Electricity usage in households is periodically surveyed in the country (roughly every 6 years) by the
DSE at MINAE. The most recent survey dates to 201220; and average electricity consumption per
socio economic groups is represented by:

Table 8. Energy consumption in households in Costa Rica relevant to water heating end use in
2012

Socio-economic
group

Fraction of
total

households (%)

Annual Average Energy
consumption per household

(kWh/year)

Electricity Consumption for
Water Heating

(% of household
consumption)

Popular 22.8 2,021.04 4.9
Medium / Lower 36.6 2,354.16 12.14

Medium 33.5 3,827.28 15.0
Medium / Upper 7.1 5,807.52 14.41

With respect to the use of different equipment for water heating, the 2012 available information
indicates that the existing types of equipment used for water heating are: electric water tanks,

19http://www.inec.go.cr/Web/Home/pagPrincipal.aspx
20 DSE / MINAE. Encuesta Nacional de Consumo Energético en el Sector Residencial de Costa Rica. Costa Rica 2013.
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overhead electric shower heaters, instantaneous electric water heaters and solar water heaters. The
following table presents the rate of penetration of water heating technologies in households in the
country:

Table 9. Penetration rates for different water heating technologies used in Costa Rica

Water Heating Equipment Penetration in Costa Rican as % of Households (2012)

Equipment Socio-Economic Group Strata Total
Popular Low /

Middle
Middle Middle /

Upper
Urban Rural

Electric water tanks
Electric 0 0 1.4 31.8 3.7 0.2 2.7

Solar/ Electric 0 0 0 0.9 0.1 0 0.1
None 100 100 98.6 67.3 96.2 99.8 97.2

Overhead electric shower heaters
Yes 18.4 45.5 55.8 41.1 46.9 31.5 42.4
No 81.6 54.5 44.2 58.9 53.1 68.5 57.6

Instantaneous electric water heaters
Yes 0 0 2.4 17.8 2.8 0.2 2.0
No 100 100 97.6 82.2 97.2 99.8 98

Solar water heaters (thermosyphon)
Yes 0 0 0 3.7 0.4 0 0.3
No 100 100 100 96.3 99.6 100 99.7

The current penetration rate of solar water heating via either active solar/electric systems as well as
through passive thermosyphon systems currently reaches around 4.6 % of households in the
middle/upper socio economic strata of the urban areas. Historically the other residential electricity
survey dates to 2006, and the in the period from 2006-2012, there is no evidence of significant
changes in the penetration rates of solar water heating in households in the country.

The number of SWH systems adds up to about 4,500 SWH systems installed in the country. Taking
into account that the average size of a system is around 2 m2 of solar collector, and that the average
contribution of 0.7 kWhth/m2(suggested by International Energy Agency21) is suggestive of thermal
contribution by SWH systems in similar conditions, the total installed residential thermal
contribution of existing collectors in the country is in the order of 7.350 KWhth. Taking into account
the Costa Rican population, the penetration index of residential solar water heaters in Costa Rica is
currently in the order of 1.55 kWth/ inhabitant.

Information gathered from key industry informants22 indicates that the market growth for
residential sector SWH is currently around 3% per year.  The industry recognizes that other sectors;
such as SWS in the hospitality industry as well as for swimming pool heating are growing at slightly
larger annual rates.

21http://www.iea-shc.org/data/sites/1/publications/Solar-Heat-Worldwide-2015.pdf
22 Personal interview with Mr. Reto Steiner from Swissol S.A.
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The GHG emissions addressed by the NAMA are related to the electricity consumption associated to
the current practice of electric water heating, which are indeed linked to the observed patterns of
electricity use in the country, as well as to the mix of generation used in the country.

The observed evolution of consumption of electricity in the residential sector is depicted in the
following figure including the observation of growth rates for different historic periods, marking that
over the last most recent years there has been a trend to stabilize the consumption growth at rates
around 1% per year.

Figure 9. Historic growth of residential electricity consumption depicting growth rates for different
periods

The historic and projected (to 2030) residential energy consumption in the country, taking into
account the historic trends over the last 30 years is depicted below and is used for planning
purposes related to assessing the expansion plan of the country.

Figure 10. Historic and projected electricity consumption in the residential sector of Costa Rica23

Costa Rica projects to increase the role of renewable energies in the generation mix in the period to
2030, by increasing the participation of renewable energy sources, reducing overall participation of
fossil fuels, which is now around a 10% of the generation; to around 3% by 2030 as depicted below.

23 Demanda real = actual demand, proyección ICE = projected by utility ICE.
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Figure 11. Projected composition of electricity generation in Costa Rica to 2030

Due to the discrete nature of capacity additions included in the expansion plans for optimal energy
supply in the next 15-20 years, the predicted emissions factors of the electricity grid are expected to
remain low, although showing some variability due to the specific years when seasonal regulated
hydro plants are schedule to enter into operation as depicted in the following figure.

Figure 12. Projected emission factors of the Costa Rican electricity grid for different expansion
paths

Taking into account growth patterns, as well as the different possible routes for the expansion plan,
the expected behaviour of  GHG emissions from the electricity sector in the country are presented
below (consistently to the definition employed by the country in developing emissions scenarios for
the UNFCCC INDC).
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Figure 13. Emissions baseline of the Costa Rican electricity grid to 2030

The construction of the baseline for the SWH NAMA has to be consistent to the overall approach
used in the country to estimating electricity sector baselines. Important input data related to
number of households, population projections and specific projections on the emission factors of
the Costa Rican electricity grid, used for generating the baseline for the SWH NAMA is presented in
the following table.

Table 10. Input data for the estimation of the SWH NAMA baseline

Year Residential Electricity
Costumers24

Population Projection
(inhabitants)25

Historic and Projection of Emission
Factor (ton CO2/GWh)26

2001 952.620 Non available
2002 989.106 Non available
2003 1.022.277 Non available
2004 1.051.916 Non available
2005 1.082.933 Non available
2006 1.116.765 Non available
2007 1.153.220 Non available

24Source: NationalUtility, ICE, Instituto Costarricense de Electricidad. Proceso de Expansión Integrada. Proyecciones de la
demanda eléctrica 2013 – 2035. 2013.
25 National Institute of Statistic and Census, INEC http://www.inec.go.cr/Web/Home/GeneradorPagina.aspx
26Source: National Utility, ICE,Instituto Costarricense de Electricidad. Proceso de Expansión Integrada. Plan de Expansión de
la Generación Eléctrica. Periodo 2014-2035. 2014.
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Year Residential Electricity
Costumers24

Population Projection
(inhabitants)25

Historic and Projection of Emission
Factor (ton CO2/GWh)26

2008 1.194.022 Non available
2009 1.230.914 40
2010 1.264.385 57
2011 1.298.916 4 592 149 82,4
2012 1.334.159 4 652 459 77,1
2013 1.370.336 4 713 168 130
2014 1.407.436 4 773 130 117
2015 1.445.472 4 832 234 62,4
2016 1.484.751 4 890 379 44,6
2017 1.525.534 4 947 490 33,7
2018 1.567.637 5 003 402 35,2
2019 1.610.877 5 058 007 37,6
2020 1.655.013 5 111 238 45,6
2021 1.699.839 5 163 038 50,8
2022 1.745.202 5 213 374 52
2023 1.790.930 5 262 237 50
2024 1.836.837 5 309 638 57,7
2025 1.882.700 5 355 592 38
2026 1.928.153 5 400 093 30,2
2027 1.972.920 5 443 143 34,4
2028 2.016.938 5 484 773 35
2029 2.060.054 5 525 016 49,7
2030 2.102.063 5 563 906 53,9
2031 2.142.827 5 601 472 52
2032 2.182.335 5 637 740 45,5
2033 2.220.614 5672728 37,6

The algorithm used for calculating emissions in the baseline per socio-economic group is as follows
(as well as for the scenarios of implementation):

Yearly BL
emissions
in year y
(ton CO2)

=
Households

in year y x

Fraction of
households

in each
socio-

economic
group

x

Annual
average

electricity
consumption

per
household
(kWh/year)

x

Electricity
consumption

for water
heating

(fraction)

x

Emission
factor of

the
electricity

grid in
year y (ton
CO2/GWH)

1,000,000

The assumptions used for the baseline determination (BAU scenario) are:
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 The coverage of households with electricity for the country, the average consumption of
electricity by housing and the fraction of consumption which is for heating water in the
socio-economic groups does not change in time.

 The average growth of households and electricity consumption used is the same, around
2.75% per year for the next 18 years.  It is similar to the residential SHW growing observed in
the last few years.

 The business as usual scenario maintains the ratio of 2.6% of solar systems of total systems
for medium-high group, despite the growth of housing.

 The fraction of solar systems in the household park is kept as in the survey 2012.
 The sources of electricity are according to the Expansion Plan of the country, 2014.
 The Route 0 of the expansion plan was selected by its certainty of occurrence, although a bit

less conservative since the developer of the SWH baseline is assuming further delays with
respect to the implementation of the larger hydroelectric projects assumed by the utility to
enter by 2025.

 The trend is that there will be fewer people per household on average 8from the current 3.8
people currently to around 3 by 2030 (although it is expected that water consumption will
be maintained in general). A household is assumed equal to an electrical consumer.

As a matter of comparison, the following figure presents a graphic comparison of the results
obtained from the utilized baseline model for determination of residential electricity as compared to
the historic/projected consumption used in the country for sector planning efforts. As it can be seen
the output of the simulation model used in this case for the concept development of the NAMA
tends to have a larger consumption (around a +10%) with respect to the data used for expansion
planning.  Obviously, this will have an impact on the emissions reductions that will have to be further
analyzed, but at this point in time is adequate since the model used can accommodate with
flexibility the simulation of growth rates and impacts within socio economic sectors and how market
development activities can impact on those economic sectors as well as with trends for construction
development in the country.

Figure 14. Comparison of SWH NAMA baseline projected residential energy consumption in Costa
Rica, with respect to publicly available data used for expansion planning of the sector

The resulting GHG baseline scenario for the electricity consumption for water heating end use of
energy in Costa Rica has been calculated and is presented below.
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Figure 15. Historic and projected GHG baseline for water heating in the residential sector to 2030

The peaking nature of the projected baseline is highly related to the changing nature of the
projected behavior of the grid emission factor of the grid as the incorporation of piecewise
generation plants is accomplished in accordance to the expansion plan of the country.

5.2 NAMA Scenario: narrative description of situation with the
implementation of NAMA measures

Taking into account the timeline established in the VII National Energy Plan with respect to the
proposed portfolio analysis of energy efficient technologies in order to take government decisions
related to which technologies will be subject of regulatory and promotion action, the NAMA scenario
has at this point in time a certain basis of uncertainty.  Due to the limited nature of engagement of
stakeholders and the associated consultations with the solar industry in the country which at
present is fully engaged on issues related to the adoption of the distributed energy normative; the
approach taken is that of generating a range of scenarios to 2030, that could be used to discuss
paths for development of the SWH market and assess the transformational impacts and climate
benefits of such scenarios.

Therefore two scenarios are presented:

i. Scenario 1, moderate (conservative) scaling-up of the market growth for residential SWH in
Costa Rica.

ii. Scenario2accelerated (optimistic) scaling-up of the market growth for residential SWH in
Costa Rica.

Both scenarios will have different types of impacts on key parameters associated to the SWH market
in the country as reflected by their impacts on parameters such as:
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a. Overall electricity savings associated to the hot water heating end use in households,
b. Penetration rate of residential SWH systems,
c. Market growth dynamics and how best the industry can cope with the suggested expected

growth in order to be responsive to stimulated market demand,
d. Impact on adoption by different socio economic groups, mainly the middle and upper class

residences and in particular new building construction, and
e. Associated emissions reductions due to the displacement of electricity for water heating

loads over the length of time considered.

The most important characteristics of both scenarios are discussed below:

Scenario I: Moderate (Conservative) Scaling-Up of the Market Growth for Residential SWH in Costa
Rica.

This scenario represents moderate growth reaching a 20% per year growth over the period to 2030.

Scenario 2: Accelerated (optimistic) scaling-up of the market growth for residential SWH in Costa
Rica.

This scenario assumes a faster yearly growth to 2020 reaching up to a 40% per year growth rate,
followed by a downward trend through the rest of the period, taking into account relative saturation
within the projected socio economic sector penetration targets and assumptions. This scenario has
been selected as representing a maximum industry capacity and development over the period of
time and would have to be discussed in detail with industry in order to determine real capacities in-
country to take the necessary investment associated with industry´s capabilities. It is utilized here as
a ceiling of potential growth to 2030 based on expected behaviour of the stakeholders in this period
of time.

The assumptions for both NAMA scenarios are:

 300 residential SWH systems currently sold per year as the basis for the 4.5% yearly growth
as the basis of the scenarios.

 There is an observed trend on deceased growth rate on the number of households for
targeted sectors in the upper and middle class socio economic groups. The lower strata
economic groups are not considered as targets since the penetration rate and perceived
demand for hot water is still low according to surveys.

 In both scenarios there is targeted market in both the selected socio-economic groups.
 It is assumed that each SWH system installed reduces on average around 990 kWh/year +

5% recognition of the technical losses component for estimations. This estimated value is
consistent with the observed behavior in modeling done here in Costa Rica using the f-chart
model as reported before in this document.

 It is assumed that there is no change in the proportion of users creating demand for water
heating in the considered period over the length of the scenario.

 The ceiling for target market penetration in this effort is being defined as being as a
maximum 50% of all new household construction in the upper class and up to 30% of middle
class having considered information related to consumer surplus evaluations of the
residential sector in the country. It is also assumed that target penetration will reach firstly
the upper sector in the country.
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 The emission factor of the electricity grid remains the same for both scenarios as well as for
the baseline.

The following figure depicts graphically, the intended behavior of SWH market growth on per year
basis for the two scenarios considered, in relation to the projected trend for household growth in
the period of consideration of the NAMA.

Figure 16. Residential SWH market growth scenarios for NAMA concept development

Three specific impacts of the implementation of measures of the SWH NAMA are presented: number
of new and accumulated residential SWH systems, specific growth in indicators such as square
meters of collector and thermal contribution in kWh per 1,000 inhabitants of the country, and
electricity savings for water heating demands in the residential sector.

With respect to accumulated number of systems and number of systems installed in a yearly basis,
the next figure presents the impact associated to the NAMA.
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Figure 17. Impact of the SWH NAMA on number of SWH systems installed per year as well as
cumulative number of systems in the residential sector

With respect to specific SWH market development indicators, the figure below presents
comparisons of the impact of both scenarios on m2/1,000 inhabitants and, kWhth/1,000 inhabitants
during the period of consideration.  This information is useful in order for policy makers and
interested NAMA promotion activities, to assess transformational impacts of the NAMA as the level
of effort of supporting coalitions is aligned to the objective of assisting residential SWH market
development in Costa Rica.

Figure 18. Residential SWH market development impact indicators for scenarios in the NAMA

With respect to electricity savings for water heating in the residential sector, the figure below
indicates that electricity savings per year could reach a range from around a low 30 to a maximum of
over 50 GWh/year by 2030.
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Figure 19. Expected residential electricity savings for water heating end used due to scenarios of
considered for the SWH NAMA in Costa Rica

5.3 Description of the benefits in terms of development (social, economic,
and environmental)

Sustainable Development impacts associated to the implementation of the NAMA are:

 Natural Capital and Environment: reduction of greenhouse emissions due to the fossil fuel
usage for electricity generation which is currently used for water heating.

 Human Capital: training, employment creation, education and improved access to
information.

 Social Capital:  improved awareness and development of a societal culture on energy
efficiency, renewable energy and low carbon development, development of small and
medium enterprises for installation.

 Physical Capital: related to introduction of new technologies such as SWH.
 Financial Capital: increased access to financing of residential assets, mobilization of financing

to new and better quality of life construction offer.

5.4 Estimate of GHG emission reductions resulting from implementation of
NAMA measures, including description of methodology to estimate GHG
emissions impact (2 pages)

The GHG emission reduction impacts of the residential SWH NAMA have been calculated with the
use of the results obtained for the simulation of the baseline as well as the methodology used for
the simulation of the two selected SWH market penetration scenarios considered and described in
the preceding sections of this document. The following table presents the tabulated results, inclusive
of:

 Baseline emissions for electricity consumption for water heating,
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 Yearly, as well as accumulated GHG emission reductions, due to scenario 1 of moderate
growth for residential SWH market,

 Yearly, as well as accumulated GHG emission reductions, due to scenario 2 of accelerated
growth for residential SWH market.

Table 11. GHG emissions reductions associated to the different scenarios under consideration for
the residential SWH NAMA in Costa Rica

Year Water
heating

GHG
baseline

emissions
(ton

CO2e/year)

Water
heating

GHG
emissions

under
scenario 1

(ton
CO2e/year)

GHG
emissions
reductions

under
Scenario 1

(ton
CO2e/year)

Accumulated
GHG

emissions
reductions

under
scenario 1
(ton CO2e)

Water
heating

GHG
emissions

under
scenario 2

(ton
CO2e/year)

GHG
emissions
reductions

under
Scenario 2

(ton
CO2e/year)

Accumulated
GHG

emissions
reductions

under
scenario 2
(ton CO2e)

2009 18.657 18.657 0 18.657 0
2010 27.309 27.309 0 27.309 0
2011 40.556 40.556 0 40.556 0
2012 38.977 38.977 0 38.977 0
2013 67.502 67.480 22 67.480 21,79
2014 62.396 62.356 40 62.356 40,37
2015 34.177 34.144 33 34.144 33,25
2016 25.092 25.059 33 25.059 32,59
2017 19.480 19.449 32 32 19.448 32,22 32
2018 20.909 20.867 42 74 20.865 43,95 76
2019 22.951 22.895 56 129 22.889 61,85 138
2020 28.596 28.513 84 213 28.496 100,28 238
2021 32.720 32.605 115 328 32.568 152,16 390
2022 34.387 34.241 146 475 34.170 216,64 607
2023 33.931 33.756 175 650 33.638 293,14 900
2024 40.160 39.909 251 901 39.681 478,74 1.379
2025 27.109 26.903 205 1.107 26.667 442,15 1.821
2026 22.064 21.862 202 1.309 21.581 483,84 2.305
2027 25.717 25.432 285 1.594 24.976 741,07 3.046
2028 26.749 26.391 358 1.951 25.792 956,91 4.003
2029 38.795 38.171 625 2.576 37.154 1.641,03 5.644
2030 42.932 42.101 831 3.407 40.854 2.077,93 7.722
2031 42.222 41.240 981 4.388 39.938 2.283,87 10.006
2032 37.625 36.577 1.049 5.437 35.390 2.235,16 12.241
2033 31.638 30.582 1.056 6.493 29.601 2.036,64 14.278

Figure 20 presents the overall impact of the Residential SWH NAMA in terms of the associated GHG
emissions reductions for the two scenarios being considered; indicating that by the end of the
period, the range of emissions reductions will be from 6,493 to 14,278 tons CO2.
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Figure 20.  Yearly trend of GHG emissions reductions for scenarios of the residential SWH NAMA

5.5 Description of the transformational impact of NAMA, including its
sustainability

Transformational impact is discussed in the framework of questions commonly used by NAMA
funders in order to assess contributions from NAMA proposals.

Table 12. Transformational impact of the NAMA

Transformational Aspect of the NAMA Comment

Is the NAMA an element of a broader
programme or policy framework, which
contributes to achieve a sectoral or national
emission reduction target or implement a low
emission development strategy?

The NAMA is an element of a broader program
represented by the Costa Rica National
Development Plan as well as the VII National
Energy Plan for the period 2015-2030,
supporting key strategic objectives related to
increased energy efficiency and substitution of
inefficient equipments, increasing energy
diversification through renewable energy
application.  The NAMA is also aligned with the
objectives of the Costa Rican INDC to the
UNFCCC contributing with a bottom-up
approach to achieve sectoral and economy wide
emissions reductions.

Would the achievement of the emission
reduction target or implementation of the low
emission development strategies imply
transformational change?

Transformational change is related to the way
the society sees energy consumption and overall
optimization of diversified mix of clean and
renewable energy sources in order to assure
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Transformational Aspect of the NAMA Comment

sustain access to energy. Although the overall
climate contribution seems to be small
compared to other point source technologies
especially in the supply side, emissions
reductions associated to energy efficiency
equipment is important in re addressing the
view of society with respect to low carbon
development.

Does the NAMA fit into a broader context of
mitigation activities in the respective sector?

As stated both in the Third national
communication to the UNFCCC as well as within
the INDC, the NAMA fits directly with the vision
and implementation objectives of the country
related to climate change mitigation through
energy efficiency and renewable energy.

Does the NAMA contribute to changing the
prevailing structures of the sector?

Certainly, in many respects the NAMA provides
assistance in transforming prevailing structures
associated to the regulatory path, development
of partnerships for project action, financing
structures and vehicles for sound investment in
new emerging technologies.

Does the NAMA help to over-come systemic
barriers to the reduction of emissions?

Through its specific components, the NAMA is
responsive to perceived critical barriers for
energy efficiency barriers in the built
environment of residences and building
construction and use.

Does the NAMA develop capacities to reduce
future GHG emissions beyond the scope of the
project?

The NAMA is instrumental in spearheading the
development of an MRV system that could be
applicable to value the emissions reduction
contributions associated to the deployment of
energy efficient equipment.

Is the NAMA replicable with respect to its
applicability in other regions, countries and
internationally?

The SWH NAMA is highly replicable in the
context of small countries located in the Latin
American and Caribbean Region, characterized
by similar context related to the implementation
of residential SWH opportunities.  Moreover,
the implementation of the NAMA benefits
directly from implementation of regionally wide
approaches currently under implementation to
assist SWH market development in developing
countries.

Does the NAMA serve to strengthen national
systems?

The NAMA offers a unique opportunity to assist
policy makers in the country, in the monitoring
of impacts associated to energy efficiency
programs, from policy to financing performance
and market growth, which can be highly
replicable to other energy efficiency
opportunities.

Does the NAMA use an innovative approach for
the reduction of emissions, which can have

Critical innovative approaches of the NAMA
involve the development of alliances and
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Transformational Aspect of the NAMA Comment

impacts beyond itself (e.g. technology transfer;
general support approach)?

partnerships, both public to public and public to
private, as well as targeted development of
critical financial vehicles to catalyze investment
in specific technologies; therefore the spill over
effects can be commanding in creating new
spaces to tackle other important areas of
investment, technology development and also
climate mitigation.

Does the NAMA Support foresee the
participation and/or development of the private
sector?

The NAMA intends to create enabling spaces
required for private sector development and as
cornerstone of sustainability the NAMA focuses
in assisting the development of a strong private
sector engagement, development of renewable
energy value added chains and a representative
sector responding to the needs of renewable
energy project development.

6. Measuring, Reporting and Verification

6.1 Description of key parameters to assess progress of implementation of
the NAMA

The progress in the implementation of the NAMA is to be assessed through a dual set of parameters:

a. Parameters associated to the progress of implementation.
b. Parameters associated to the achievement of impacts.

With respect to the parameters associated to progress of implementation, the following table
presents a comprehensive description of the considerations given to date to this set of parameters:

Table 13. Proposed progress indicators

Goal of the SWH NAMA
Sustained growth uptake of SWH technologies in the residential sector in Costa Rica, contributing to
provide affordable, clean and safe hot water for households; and contributing to fulfilling national
objectives for low carbon development and mitigation of climate change.

Objectives
Facilitate the
development of an
institutional, legal, and
regulatory framework
to support a
sustainable SWH
market.

Enhance the
awareness and
capacity of end users
and building-sector
professionals to
integrate SWH systems
into the built
environment.

Contribute to the
development of
financing mechanisms
that increase the
demand for SWH
systems.

Assist in improving
national-level SWH
certification and
quality-control
schemes.
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Action Lines / Activities
Institutional /

Regulatory
Technical / Knowledge Financial Market

Progress indicators
Number of key policy
related briefs
produced to support
regulatory action for
SWH.

Number of
regulations, norms,
directives and tariff
related structures that
contribute to SWH
development in the
country.

Number of coalitions
and partnerships
established in support
and implementation of
SWH in the country.

Number of outreach
campaigns directed at
the construction
sector and general
public on SWH merits
in residential /building
systems integration

Number of
construction
developers trained on
incorporation of SWH
systems in the built
environment.

Number of formal as
well as technical
training programs
adopted within the
educational system.

Number of financial
institutions opting to
participate in SWH
lending and volume of
loans provided.

Number of lending
products directed at
construction
developers /end users

Number of training
sessions and quantity
of bank credit officers
trained in SWH
technologies / lending.

Number of square
meters of SWH
systems installed.

Number of SWH
installers trained.

Number of SWH
providers opting for
local certification and
labelling of
equipments.

Number of SWH firms,
construction
companies adopting
codes of practice for
installation of SWH
systems.

With respect to parameters associated to impact of implementation of the NAMA, the following
table presents a comprehensive description of the considerations given to date to this set of
parameters:

Table 14. Proposed impact indicators

Goal of the SWH NAMA
Sustained growth uptake of SWH technologies in the residential sector in Costa Rica, contributing to
provide affordable, clean and safe hot water for households; and contributing to fulfilling national
objectives for low carbon development and mitigation of climate change.

Objectives
Facilitate the
development of an
institutional, legal, and
regulatory framework
to support a
sustainable SWH
market.

Enhance the
awareness and
capacity of end users
and building-sector
professionals to
integrate SWH systems
into the built
environment.

Contribute to the
development of
financing mechanisms
that increase the
demand for SWH
systems.

Assist in improving
national-level SWH
certification and
quality-control
schemes.

Impacts
Institutional Economic Social Environment and

Climate Change
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Increased capacity to
support SWH

Electricity savings

Investment achieved

Green job creation /
increased awareness

Climate mitigation

Impact Indicators
Number of specific
actions deployed by
public-private sector
engagement resulting
in improved
institutional /
regulatory barrier
removal for SWH in
the country.

Relevant information
is provided to
regulators regarding
SWH merits as
enabling technologies
for consideration in
national portfolios of
inefficient energy
equipment
substitution.

Annual electricity
savings attributable to
the use of SWH.

Number of square
meters of SWH
installed.

Average residential
SWH market growth.

Number of green jobs
created within the
energy sector and in
within the
development of
energy efficiency
enterprises in the
country.

Perception of SWH
quality amongst users
and construction
sector developers.

Penetration rate for
SWH in the residential
sector as reported in
the residential sector
energy surveys.

Tons of CO2 reduced.

6.2 Description of key parameters to assess the national sustainable
development benefits and GHG emission impacts

There are 2 distinctive directions for the MRV of the NAMA:  MRV of the GHG benefits and MRV of
the proposed sustainable development benefits.

6.2.1 Sustainable development benefits

Table 15. Sustainable development indicators for the SWH NAMA

Sustainable Development Criteria Possible Indicator Monitoring
within the

NAMA

Economic Benefits

Increased job creation due to SWH
development within the energy sector /
renewable energy / energy efficiency
business development.

Estimated number of job posts
associated to implementation of
value chains in the SWH /
renewable energy sector or
sample surveys with the industry.

Monitored
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Sustainable Development Criteria Possible Indicator Monitoring
within the

NAMA

Increase degree of attractiveness of SWH in
the construction sector

Estimated indicative number of
SWH systems installed.

Number of construction
companies indicating interest in
SWH on a survey request basis.

Monitored

Increased mobilization of private
investment

Estimated number of construction
developers initiating consideration
of SWH systems in their business
plans.

Number of start up companies
joining the SWH industry as
reflected by applications for
import tax exemptions in the
country.

Monitored

Increased development of new financial
facilities and instruments for SWH market
development.

Number of financial facilities
implemented (loans, grants,
grants programs, risk
management facilities, etc.).

Monitored

Social Benefits

People with new skills acquired in technical
and financial areas related to SWH within
the energy / RE sector.

Number of training programs and
people (disaggregated by gender)
implemented both in higher
education as well as technician
level.

Number of training programs and
people (disaggregated by gender)
trained in financing for SWH
lending.

Monitored

New or improved institutional coordination
for the objective of strengthening the
support framework for SWH in the country.

Number of public-public and
public-private partnerships
developed.

Number of policies, regulatory
instruments and incentives

Monitored
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Sustainable Development Criteria Possible Indicator Monitoring
within the

NAMA

analysed / proposed / adopted /
effectively implemented.

Improved awareness and development of a
societal culture on energy efficiency,
renewable energy and low carbon
development

Number of outreach campaigns
associated and incorporating SWH
directed at targeted sectors of the
society.

Monitored

Environmental

Reduction of greenhouse emissions due to
the fossil fuel usage for electricity
generation which is currently used for water
heating

Estimated emissions reductions of
GHG

Monitored as
part of the GHG

MRV of the
NAMA

6.2.2 GHG emission impacts

Taking into account the estimated yearly emissions reductions achievable through the two scenarios
for SWH uptake described earlier on, the parameters / indicators that will be used to measure GHG
emissions impacts of the NAMA implementation will have to be carefully selected in order to assure
cost effectiveness in the approach to be used.

The CDM Small Scale Methodologies offer adequate guidelines for simplified procedures of
monitoring of emissions reductions in project or programs under the threshold of 60GWh/year, and
in particular Methodology AMS I.J27 offers simplified procedures for this purpose. A simplified
description of this methodology is presented below in order to gain a general view of the specific
methodology. As it was shown before, the anticipated maximum yearly electricity savings associated
to the largest growth scenario under the implementation of the NAMA are not expected to be
beyond the applicable threshold, therefore in order to simplify and make the MRV functional;
concepts associated to this methodology will be employed.  A quick reference guide to the
suggested methodological approach is presented below:

27https://cdm.unfccc.int/UserManagement/FileStorage/CDM_AMSW6UZGA5S50I7V3N2F5WOFHCRFEOMND
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Figure 21. Snapshot of CDM Small Scale Methodology for solar water heaters

Emission reductions are calculated as the energy savings that result from the project
implementation multiplied by an emission factor for the electricity displaced (remembering that in
Costa Rica only electricity is used for residential water heating in the baseline). The emission factor
for displaced electricity estimated on an annual basis, is provided by the Instituto Meteorológico
Nacional (IMN) based on the information provided officially by the Instituto Costarricense de
Electricidad (ICE), expressed intCO2/MWh.

Three approaches are generally available to determine energy savings resulting from program
implementation.

These approaches include:
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i. Model based approaches that are applicable for residential SWH make use of computerized
models used to determine annual system performance for implemented systems and which
include different types of variables relevant to the performance prediction of SWH systems.

ii. System metering methods which are applicable to residential and commercial system
projects; methods that include provisions for determination of energy content via
integration of measurements in adequate time spans; information that is used to determine
energy savings with respect to baseline analysis.

iii. Stipulated energy saving methods; which are only applicable to residential SWH system
projects that displace electricity for water heating (like the Costa Rican residential case).

For the Costa Rican case, selection is recommended for the stipulated energy savings method,
which accommodates observed Costa Rican conditions and assures conservatism in the estimation
of the emissions reductions associated to the SWH systems in the program. In this method there are
two allowable stipulated energy savings values (aiming at conservative estimation):

a. For applications that can be reasonably demonstrated to have substantial hot water
consumption demand year round (full time use residences):  a single value of 450 kWh/year
per square meter of collector area is stipulated for energy savings and is based on 5
kWh/m2/day solar resource, 25% solar water heater efficiency, and 365 days/year of hot
water use;

b. For applications that cannot be reasonably demonstrated to have substantial hot water
consumption demand year round28 a single value of 300 kWh/year per square meter of
collector area is stipulated for energy savings.

Studies conducted in Costa Rica by Lizana29for representative operational conditions of domestic
SWH systems in the Central Valley Region; where most of the potential market growth is expected
(as reviewed in the baseline section) indicate that energy savings associated to residential SWH
systems average around500kWh/year. Therefore the assumed default value of 450 kWh/year results
in a more conservative approach to energy savings and therefore would result in a simplified
approach with adequate climate mitigation conservadurism to the estimation of emissions
reductions.

The selected default value is multiplied by the aggregate collector area verified to have been
installed. This method is applicable only when all the following conditions are satisfied:

 Individual solar collector area per system is less than or equal to eight square meters per
residential unit (e.g. eight square meters for a single family residence or 32 square meters
for a four unit apartment building); being roughly 2.1 meters the general rule for the
average occupancy of a household in the country,

 The tilt and orientation of the solar collectors shall be +/- 45 of due-equator and a tilt +15 to
-25 degrees of latitude; normally being within +10 to -10 degrees of latitude being the
country near the equator,

 Thermal storage volume (preheat tank volume) is either:  (a)  At least 50 litres per square
meter of collector area; or (b) Adequate to bridge time gap between solar supply and load

28 Such applications can be residences that are temporary or seasonal housing or located in regions with very hot
summers, for example, during which season(s) there is no or limited demand for hot water.
29Lizana Moreno, Fernando. Desarrollo de Sistemas de Agua Caliente Sanitaria en Costa Rica a partir de Energía Solar.
Proyecto Final Maestría Europea en Energías Renovables. Universidad de Zaragoza, España, 2007.
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demand during an average winter day for a typical installation, as demonstrated by
calculation or model;

 The sizing calculations of the SHW systems are documented to be such that the average
annual, daily amount of water heated by the SWH systems is less than or equal to the
average annual, daily hot water demand for a typical installation;

 There must be no shading of the solar collectors between 10 am to 2 pm on the shortest day
of the year at the time of installation;

 The quality and performance of the solar collectors and SHW systems shall meet the criteria
in the OG100 standard at www.solar-rating.org, or equivalent national (see listing of existing
Costa Rican norms associated to SWH collectors and systems listed in section 1.2 iv) or
international standard, or the requirements given below:

 Unglazed collector must be stabilized against UV degradation;

 Glazed collector must have at least one glass cover and be insulated on the sides and
back to achieve a loss coefficient not more than 5 W/m2C;

 Evacuated tube collector must maintain vacuum insulation between absorber and
ambient.

A rapid assessment was conducted through interviews with selected SWH firms in the country
during this stage of NAMA concept preparation, as per the general compliance observed of installed
systems in the country with the above criteria; determining that the current practice assures overall
conformance with the set of criteria.

Displaced electricity can include technical grid losses (transmission and distribution) for the grid
serving the locations where the project SWH system(s) are installed.  This value shall not include
non-technical losses such as commercial losses (e.g. theft/pilferage).  The average annual technical
grid losses shall be determined using recent, accurate and reliable data available for the host
country.  This value can be determined from recent data published either by a national utility or an
official governmental body.  Reliability of the data used (e.g. appropriateness, accuracy/uncertainty,
especially exclusion of non technical grid losses) shall be established and documented by the project
participant.  A default value of 10% shall be used for average annual technical grid losses, if no
recent data are available or the data cannot be regarded accurate and reliable. In the Costa Rican
context, technical losses of the grid are reported by the operator of the grid (ICE) and managed by
the DSE at MINAE).

As per the monitoring of the technology, provisions will include commissioning inspections within 3
months of installation to be conducted by installers and dully reported in appropriate forms, annual
/ bi-annual maintenance inspections (to be determined in alignment with BUR reporting of the
country and further opinions from SWH industry stakeholders, through application of surveys with
adequate confidence interval to margin of error ratios, taking into consideration in survey
development the issues related to demographic changes, rates of occupancy, etc.

6.3 Measuring and Reporting Plan

The following table summarizes the measuring and reporting of parameters in the NAMA:
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Table 16. Measuring and reporting of key parameters for the Costa Rica residential sector SWH
NAMA

Target Values (lower value of
the range represents scenario 1

and upper value in the range
indicates scenario 2

considered)

Data Collection and Reporting

Baseline (2020) (2025) (2030) Frequency
and

Reports

Data Collection
Instruments

Responsibility
for Data

Collection /
Reporting

Impact indicators

Annual
electricity

savings
attributable to

the use of
residential

SWH

(GWh)

5 1-2 5-18 15-45 Yearly Surveys conducted on
households

participating in the
SWH pilot,

measurements to
representative systems.

Executing
Agency of the

NAMA

Cumulative
number of
residential

SWH systems
installed

(total
number)

5,200 7,200-
7,600

11,000-
18,000

22,000-
46,000

Yearly Reports from industry
firms associated to the
program, survey from
participating lending

institutions,
information from

MINAE´s office charter
with tax exemption

requests.

Executing
Agency of the

NAMA

Penetration rate
for SWH in the

residential sector

kWhth/1000
inhabitants)

1.6 2.08-2.2 3.2-5.0 6.0-12.2 Yearly Calculated based on
number of systems,

area of systems
installed, stipulated

thermal contribution.

Executing
Agency of the

NAMA

Emissions
Reductions

(tones CO2per
year)

0 84-100 205-442 831-
2,077

Yearly Calculated from
electricity savings and
emission factor from

the grid as specified by
ICE / IMN.

Executing
Agency of the

NAMA

Accumulated
GHG Emissions

Reductions

(tones CO2)

213-238 1,107-
1,821

3,407 -
7,722

Every 5
years

Reports from yearly
performance of the

NAMA

Executing
Agency of the

NAMA
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Table 17. Characteristics of the residential SWH NAMA

Type of finance The NAMA seeks to receive international financial, capacity building and/or
technology support.

Stringency and
scrutiny

Medium.

Based on a comprehensive approach to conservadurism due to the relative low
climate benefits associated, but using GoCR approved and recognizable emission
factors and monitoring parameters emanating from small scale CDM
methodologies.

Programme
oversight

Government of Costa Rica, through MINAE and its Direccion Sectorial de Energía
(DSE) as well as Direccion de Cambio Climático (DCC).

Standards to be
applied

GoCR accepted standards to be applied utilizing existing norms, approved
emission factors, industry codes of practice.

Auditing/

Verification

To be defined by the Government of Costa Rica, but using internal in-country
verification.

Transparency
requirements

MRV reports internal to the NAMA level, external through BUR reports under
the UNFCCC or international level of the NAMA.

7. Non-financial support required

7.1 Description of the technical and the capacity-building needs

According to a recently published report by Climate Scope 201430, Costa Rica places 12th among the
55 nations surveyed for Climatescope 2014. As per the individual rankings for the different
parameters used for this ranking, the country places:

i. 22th place in Clean Energy Policy Environment,
ii. 8th place in Clean Energy Investment and Climate Financing,

iii. 26th place in Low Carbon Business Development and Clean Energy Value Chains, and
iv. 10th place on GHG Management Activities.

Costa Rica has one of the greenest power matrices in the world. Non-large hydro renewable
represent just under a third of the country’s 2.7GW total capacity. The power sector is controlled by

30http://global-climatescope.org/en/download/reports/climatescope-2014-report-en.pdf

Progress
indicators

To be determined at a later stage of NAMA development
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state-owned utility Instituto Costarricense de Electricidad (ICE), with private generators responsible
for almost a quarter of the total generation capacity. The country is also part of the Central
American Regional Market (MER), which offers power exchange opportunities with its neighbours.

As Climate Scope 2014 states for Costa Rica:

“Key electricity sector policies are driven by the continuous effort to diversify electricity generation
and include distributed generation. Although there are import, VAT and income tax exemptions for
equipment used in the renewable energy and energy efficiency industry, there is relative lack of
policy instrument development in the energy efficiency area; issue that is currently to be addressed
by the new VII Energy Plan to 2030.

Most energy sector investment in the country has been provided by development or foreign
institutions, including Japan International Cooperation Agency, the US Export-Import Bank, and the
European Investment Bank. However, local financiers are starting to play a more active role in the
electricity sector investment.

On Clean Energy Value Chains, Parameter III, Costa Rica finished at 26th place. The country has
project developers and fuel producers in all six clean energy segments assessed on Climate scope:
biofuels, biomass, geothermal, small hydro, solar and wind. Still, given the country’s market size,
there is little or no manufacturing capacity in Costa Rica, probably with the exception of solar
thermal where there is an incipient sector competing against imports from the rest of the world.

Costa Rica’s relatively strong showing on Climate scope is also due to its performance on the
Greenhouse Gas Management Activities, Parameter IV, where it ranked among the top 10. Costa
Rica aims to become carbon neutral by 2021 and is part of the Partnership for Market Readiness
(PMR). It has one NAMA project in preparation phase, 16 CDM offsets projects registered and a low
rate of CDM failures compared to projects approved.”

Most of the technical and capacity building needs of the country in the energy sector and in
particular with respect to the scope of this NAMA are related to Clean Energy Policy Environment
and Low Carbon Business Development and Clean Energy Value Added Strengthening.

The relative good standing of other indicators assures that Costa Rica can be a solid destination for
development and testing of innovative approaches for the development of energy efficiency /SWH
industries in small developing countries, coupled to the stated objective of the country to serve as a
laboratory for innovations in the development of new paradigms in the sector (stated in the Costa
Rica INDC to the UNFCCC) towards low carbon development in the developing country context.

The current effort of jump starting the VII Energy Plan of the country contributes to clearly pin point
the specific areas of needs in the policy arena, and the work of the NAMA in establishing strategic
alliances with SWH industries and other associations in the country assures that the NAMA will
design a capacity building and training program suitable to the objective of supporting SWH market
development and value added chains in the sector, with potential repplicability to other energy
efficiency business segments and markets.

Specifically identified technical and capacity building needs at this early stage of NAMA development
are:



61

- Portfolio assessment methods for energy efficiency measure comparative regulatory
screening.

- Training on regulatory approach experiences elsewhere, on improvement of thermal energy
use efficiency.

- Comparative benchmarking of energy efficiency regulatory instruments for establishment of
policy briefs related to energy efficiency support framework promotion.

- Sharing of experiences on formal, as well as technical training for SWH systems installation.
- Exchanges on the implementation of financial facilities for energy efficiency support and in

particular review of practices for market growth in the SWH industry.
- Protocols for training lending officers in banks on SWH.

8. Financial resources

8.1 Full cost of implementing the NAMA

The initial budget and estimated full costs of implementing the residential SWH NAMA are
presented in the following tables.

Table 17. Estimated full costs of NAMA implementation

General activity
area of the NAMA

Potential NAMA Action Lines / Activities Estimated total cost
($)

Preparation/Design
and
Promotion of NAMA

1. Includes actions related to NAMA concept
detail development, conduct initial
institutional convergence and buy-in, initial
readiness activities, partnerships.

Contribute to assembling of SWH
partnerships within stakeholders
interested in the SWH market growth in
order to assist in creating and increasing
critical mass development for market
uptake.  Lessons learned from the on-going
distributed generation efforts in the
country can provide valuable insight into
developing win-win positions and
alignment of interests in the solar industry
and market development.

100,000 (ICAs / CC)

Institutional and
Regulatory support
framework

2. Provide support to the implementation of
the Costa Rica VII National Energy Plan in
areas related to consideration of enabling
environments for deployment of solar
water heating, by providing relevant
information and policy action
consideration based on sound information
on state of the art of the technologies, cost
and economic considerations, potential

20,000 (ICAs)

20,000 (GCR)
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General activity
area of the NAMA

Potential NAMA Action Lines / Activities Estimated total cost
($)

application, and climate mitigation
contributions.

3. DSE at MINAE  assessing the merits of solar
water heating as an enabling technology
for the deployment of pilot projects aimed
at increasing the strength and growth of
the solar water heating market and based
on that contribute to the development of
national strategies in the subject of solar
water heating with special reference to the
residential use of SWH systems.

4. Contribute to the discussion and
enactment of targeted regulations for the
implementation of solar water heating
systems in the country, based on the
balance discussion of adoption of
Voluntary vs. Mandatory policies in
targeted strata of construction in the
country.

20,000 (GCR)

Technical awareness
and capacities

5. Contribute to the development of an
energy efficiency awareness culture
related to the use of energy efficient
technologies, in this case solar water
heating and water saving technologies in
the residential sector, by involving with
PRONACE and the work of utilities in the
country.

6. Development of outreach campaigns
directed packaging a consistent message
on the merits and benefits related to the
integration of residential SWH systems
both in existing homes as well as on new
construction developments.

7. Work with industry as well as technical
training system in the country to generate
the curriculum for a training program on
installation of SWH systems.

8. Implementation of first generation training
schemes related to SWH systems within
the existing solar companies in the
country, in order to benchmark knowledge
in the installation branch of the market.

30,000 (ICAs)

50,000 (ICAs + private
sector)

10,000 (Private sector
+ GCR)

20,000 (private sector)

20,000 (GCR + private
sector + ICAs)

120,000 (private sector



63

General activity
area of the NAMA

Potential NAMA Action Lines / Activities Estimated total cost
($)

9. Following the on-going development on
norms for installation of SWH systems,
expected to be in place in the near term;
establish a certification / code of practice
scheme for solar installers in the country.

10. Conduct training and installation seminars
and continuum education together with
the relevant professional associations as
well as with the Costa Rican Construction
Chamber on issues related to SWH system
design, installation and integration into the
built environment.

during 12 years)

Financial
mechanisms
development

11. Complement benchmarking studies on the
SWH market in Costa Rica, determining
perceived financing gaps, and proposing
potentially innovative approaches for
financial mechanism development
targeted at selected residential income
groups with large market development
potential, especially new construction
schemes.

12. Conceptual design of a financing
mechanism facility for SWH up-scale
market development, in conjunction with
the banking community, the government
and the solar association in the country,
determining roles, and funding leveraging
requirements.

13. Implementation of a pilot project for
residential SWH (1,300-1,700 SWH
systems).

14. Implementation of overall SWH system
targets of the NAMA (under the two
scenarios considered)

30,000 (ICAs)

100,000 (Banks + CC +
MDBs)

1,780,000 – 2,400,000
(private sector + banks
+ MDBs + CC)

17,850,000 –
44,000,000 (private
sector, banks, MDBs)

Market
development
support

Included in NAMA design activities above -

NAMA Operational
Expenses During
Implementation

15. Includes coordination teams, any
secretariat, integrators required for the
implementation of the NAMA

120,000 (CC + private
sector)

Monitoring 16. Includes costs associated and supportive 160,000 (private sector
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General activity
area of the NAMA

Potential NAMA Action Lines / Activities Estimated total cost
($)

Reporting and
Verification

structures for relevant monitoring,
reporting and verification

+ GCR)

Total

Table 18. Relative expected contributions from different funding sources to the NAMA full cost of
implementation

NAMA Cost Component Private
Investors

(US$)

ICAs/CC
related

Agencies
( US$)

MDBs
(US$)

Commercial
Banks
(US$)

GCR
(US$)

Estimated
Total NAMA
Budget (US$)

1.Preparation/Design of
the NAMA

100,000 100,000

2. SWH support
framework

20,000 20,000

3. Assessment of pilot
program

20,000 20,000

4. Targeting regulations 20,000 20,000

1. Awareness
culture

30,000 30,000

2. Outreach
campaigns

30,000 20,000 50,000

7. SWS Installers
training

5,000 5,000 10,000

8.First generation
training

20,000 20,000

9.Certification / codes
of practice for installers

10,000 5,000 5,000 20,000

10. Permanent training 120,000 120,000

11. Financial gap studies 30,000 30,000

12. Financial products
design

20,000 40,000 40,000 100,000

13. Pilot project
implementation

740,000 60,000 300,000 900,000 2,000,000

14. NAMA
implementation

11,400,000 5,500,000 14,000,000 30,900,000
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NAMA Cost Component Private
Investors

(US$)

ICAs/CC
related

Agencies
( US$)

MDBs
(US$)

Commercial
Banks
(US$)

GCR
(US$)

Estimated
Total NAMA
Budget (US$)

15. NAMA Operation
Expenses During
Implementation

100,000 20,000 120,000

16. MRV 40,000 120,000 160,000
Total 12,465,000 305,000 5,840,000 14,940,000 170,000 33,720,000

8.2Funding from domestic sources (public, private, investments, etc.)
No internal domestic GoCR decisions have been taken for funding from domestic sources at this
stage.

8.3Description of arrangements to finance the implementation of the
NAMA, including domestic finances and international funding
Institutional financial arrangements will be dealt with at the appropriate time, once the specific
institutional arrangements for the development of the NAMA will be decided upon promotion, and
acceptance from stakeholders involved.

9. Conclusions and Next Steps

This document presents the concept document for a residential solar water heating NAMA proposal
in Costa Rica, using an internationally available template for the presentation of different aspects of
it and following the guidebook development NAMA for solar water heaters31

The proposed NAMA is aligned with the GoCR new energy plan; which aims at scaling up energy
efficiency as well as RE contributions. The NAMA concentrates in scaling up a dormant market for
SWH systems in the country, assisting in a transformational effort towards the long term vision of
the sector.

It is suggested that the following steps should be implemented in the short term (2016) in support of
the proposed NAMA concept:

I. As mentioned in the text, the GoCR is currently in the process of implementing a new Energy
Plan, in order to align interests and timetables for execution, it is suggested that proper
benchmarking of the SWH technologies must be accomplished with respect to overall view
on cost effectiveness for implementation within the energy efficiency portfolio development
for key regulatory activities in support of the plan. Information on the concept NAMA can be
instrumental in supporting ways for Minister of Energy and Environment MINAE to
accomplish this particular benchmarking with a climate lens on the emission reduction as
well as electricity benefits.

31 http://www.solarthermalworld.org/content/guidebook-development-nationally-appropriate-mitigation-
action-solar-water-heaters
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II. Conduct relevant multi stakeholder workshop of the industry as well as regulators to assess
conditions and interest on the part of involved stakeholders, making use of available
opportunities within the work of MINAE and the ACESOLAR in Costa Rica.

III. Support should be provided to make initial assessments on the type of financial vehicles
currently in use and with more potential for development in support to SWH internationally
together with relevant discussion with the local banking institutions and vehicles for
financial facility innovation development.

Discussion should be foster on what type of NAMA umbrella is best suited for continuation of the
effort on realizing the climate benefits of SWH in the country.  Energy sector institutions and climate
change counterparts should address the proper vehicle for transformational impact related to the
development of isolated (technology specific NAMAs) vs. i.e. an energy efficiency NAMA or the
insertion into the urban NAMA for the country. This is important in creating supporting barrier
removal rather than competition for NAMA funding requests from Costa Rica to international
climate related funders.

NEXT STEPS
For the successful implementation of the current NAMA, it is recommended that some
administrative steps should be taken into account by the corresponding Ministry of Energy and
Environment and stakeholders involved. Moreover, joint efforts with agencies and strategic partners
will be necessary to advertise this initiative abroad.

It is recommended for the success of the NAMA in the road of implementation, to address some
steps following political decisions, arrangements and engagement will be relevant to aim same
sustainable objectives for emission reduction and cobenefits.

NAMA FRAMEWORK
Establish an institutional framework for the successful implementation of the NAMA. As it is stated
in the NAMA Action Plan, it is necessary to create such a framework due to the fact that there is
currently none in place. The NAMA coordinating unit needs to be agreed on, as well as the
coordination process for the implementation of the NAMA. A proposal has been presented in this
document. However, the governmental authorities need to give their approval or reach their own
agreement on how the NAMA will be carried out.

NAMA IMPLEMENTERS
Following the analysis of stakeholders, the definition of who the NAMA implementers will be and the
decision additionally it has to be agreed on whether these implementers are purely state-owned
companies and institutions, or whether public-private or entirely private companies will be included,
this decision will be political and crucial to obtain best results.

NAMA RESOURCES
It needs to be defined how resources will be obtained to finance the current NAMA the existing
programs for access to electricity could be integrated and streamlined with the proposal in this
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document. It is necessary to clarify how the NAMA will be financed and whether it is possible to
allocate resources from existing programs that target the same segment.

The capacity building and strengthening of existing capacities need to be designed and established in
order to meet with the requirements of technical people to install the SWH units in the country.
The certification centre and certification schemes need to be designed and become operational in
order to allow a massive penetration of SWH technologies.

NAMA IMPLEMENTATION
Incentives for the widespread adoption of SWH technologies need to be put in place. Incentives for
importing SWH technologies will be necessary and incentives for urban households to demand these
technologies will need to be given.

NAMA REGULATORY FRAMEWORK
Policy need to be streamlined or modified to enable a widespread adoption of SWH technologies
and subsequently the implementation of the NAMA. Competing energy sources for the same sector
and market niche need to be reduced to favour SWH technologies. Thus subsidies to natural gas and
electricity for low-income households need to be revised.

NAMA DISSEMINATION
The current document will be disseminated through different seminars in the region as VII Latin-
American and the Caribbean Seminar of Energy Efficiency April 2016 in Uruguay-EE2016, Latin-
American Carbon Forum September 2016 in Panama, XI Regional Energy Integration Forum– FIER
2016 and V Seminar LAC of Electricity September in Panamá, also communication strategies and
social networks from OLADE platform provides, and use channels for communication such as
Networking Experts, Red LACE and CAPEV. These campaigns will include webinars, online courses
and spaces designated for group discussions to spread the knowledge about this initiative.

NAMA REGISTRY
All Parties of the United Nations Framework Convention for Climate Change (UNFCCC) are highly
encouraged to register all their mitigation actions, such as NAMAs. However, it is not mandatory for
the Parties to register these NAMAs. Therefore, the issue of NAMA registration is a sovereign
decision of each Party. In the case Costa Rica, if the country decides to register the NAMA, a
governmental institution responsible for registering NAMAs should be designated. The NAMA
proponent will need to submit the current document to the designated National Authority for
approval before it can officially be submitted to the Secretariat of United Nations Framework
Convention for Climate Change (UNFCCC32).

32 http://unfccc.int/cooperation_support/nama/items/7476.php
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Annex I.

Details of NAMA coordinating Entity and NAMA Approving Entity

NAMA Concept Development Entity NAMA Approving Entity
Name of Institution: Direccion Sectorial de Energía (DSE).

Ministerio Ambiente y Energía (MINAE).
Dirección Cambio Climático
Ministerio Ambiente y Energía
(MINAE).

Contact Person: Ing. Laura Lizano. Director. Dr. Edgar Gutierrez Espeletta.
Minister.

Address: Edificio Vista Palace, Calle 25. Avenida 8
y 10. San josé, Costa Rica.

Edificio Vista Palace, Calle 25.
Avenida 8 y 10. San josé, Costa
Rica.

E-mail: llizano@dse.go.cr cambioclimatico@minae.go.cr
ministrominae@minae.go.cr

Tel: (506) 2547-6900 (506) 2257-0922
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Annex II

SWH Techscope Market Readiness Assessment in Costa Rica
The indicators utilized in order to make a rapid assessment of the Costa Rican Solar Water Heating
Market follow on the discussion and approach suggested by the UNEP´s Solar Water Heating
Techscope Market Readiness Assessment.

Parameter I: Solar Water Heating Support Framework

 Solar Water Heating Targets: as of November 2015, Costa Rica has no specific targets related
to roll-out of SWH systems. Score is 0 out of 5.

 Financial Incentives for System Installation:  Costa Rica has in place an import tax exemption
for SWH systems. Score is 2 out of 5.

 SWH Loan Programs: currently there is no structure lending program supported by the
GoCR. Score is 0 out of 5.

 Building Mandates: Costa Rica has not established building mandates for SWH systems.
Score is 0 out of 5.

 Outreach Campaigns: there is or have been outreach campaigns recently supported by the
GoCR for SWH systems. Score is 0 out of 5.

Parameter II: National Conditions
 Insulation:  Available sources considered for the insulation of the country include the data

set described by the UNEPs guidelines represented by
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Costa Rica is within Tier 5 on the average isolation scale, benchmarking with respect to the
maximum tier 9 implies that the score is 2.77 out of 5.

Additional insulation for the country is available from Solargis:

 Solar Water Heating Penetration Rate: The SWH market penetration in 2014 has been
estimated at 1.44 kWth/1000 inhabitants. Costa Rica receives a score of 0.012 according to
the relative benchmark as compared to upper scale countries with high penetration rates.

 Energy Consumption Growth: According to CEPAL, Costa Rica´s energy demand growth over
the last 5 years has averaged roughly 2.5% per year. Score is 5 out of 5.

 Solar Water Heating Market Growth: there are no official data from the GoCR, neither from
the solar industry association in the country with respect to market growth. Interviews were
conducted in the country with representatives from providers of equipment and an
estimated 3% annual growth has been used. Score is 1 out of 5 based on the Techscope´s
indicator matrix for this indicator according to:
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 Competitiveness: Payback period for SWH systems in the country is estimated on average in
the range from 5-8 years therefore the score is 3 out of 5 according to:

 Heating Fuel Subsidies:  the country does not have a heating fuel subsidy for the residential
sector, the score is 5 out of 5.

Parameter III: Financing

 Country Credit Rating: According to Standard & Poors ratings the country ranks with a BB+
therefore the score is 2 out of 5, in accordance to the scale used by UNEP.

 Access to Finance: For the purposes of the Market Readiness Assessment, credit access is
estimated in two equally weighted dimensions: availability of loans and the real interest rate
associated with banking sector borrowing. Availability of loans is measured by the World
Bank indicator for domestic credit provided by the banking sector within a country as a
percentage of gross domestic product (GDP)33 which for Costa Rica is 63%. The real interest
rate according to the World Bank Development Indicator Real Interest Rate34is 9.7%.
According to the Techscope scoring procedures:

33http://data.worldbank.org/indicator/FS.AST.DOMS.GD.ZS
34http://data.worldbank.org/indicator/FR.INR.RINR
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The score is 3 out of 5.

Parameter IV: Business Climate

 Doing Business Index: According to the WB doing business indicators35 Costa Rica ranks 58th
in the world.  The score is 4 out of 5.

 Manufacturing Capacity: A strong and healthy manufacturing sector is important for the
growth of national SWH markets. Even if a country does not manufacture solar collectors,
domestic manufacturers can still play a role in manufacturing components (e.g. storage
tanks) and in system assembly. An active manufacturing sector often requires personnel
with technical skills and capabilities to produce the materials and component parts and build
and maintain the systems. The combination of an existing Domestic Manufacturing with
technical personnel can provide a strong foundation for developing a SWH market. The
economic measurement, manufacturing value added (MVA) (as a percent of GDP) can be a
useful indicator in understanding the level of manufacturing in a country and the
manufacturing sector’s contribution to an economy. The UN Industrial Development

35http://www.doingbusiness.org/rankings
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Organization (UNIDO)36 provides statistics for major indicators of industrial performance for
208 jurisdictions around the world, including MVA. For Costa Rica, the share of MVA with
respect to GDP is 18% in 2014 therefore the score is 5 out of 5 according to

 Product Certification: Techscope uses a tier scoring approach for this indicator based on

Costa Rica scores 4 out of 5.

 Installer Certification: The methodology uses a binary score indicator based on

Costa Rica does not have a current installer certification program for SWH systems, therefore the
score is 0 out of 5.

Industry Association: The presence of a solar thermal industry association can provide an “industry
voice” in the policy and political arena and can promote industry coordination and exchange.

36http://www.unido.org/Data1/IndStatBrief/Basic_Information.cfm?print=no&ttype=C1&Country=COS&Group
=
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Costa Rica has a Solar Energy Association named ACESOLAR, which was created in 2012.  It is
currently more engaged in the area of distributed generation using PV technologies, but includes
several members from the thermal solar area and includes some training and awareness creation of
SWH systems in their annually scheduled activities. The score given is 3 out of 5.

Overall Score

Parameter Score Indicator Weight
(%)

Indicator
Score (Raw)

Indicator Score
(Weighted)

SWH Support
Framework

0.16 SWH Targets 5 0 0
Financial Incentives for
System  Installation

8 2 0.16

SWH Loans Programs 7 0 0

Building Mandates 5 0 0

Outreach Campaigns 4 0 0

Subtotal 29 0.16

National
Conditions

0.65 Insulation 5 2.77 0.14
SWH Market Penetration 4 0.29 0.012
Energy Consumption
Growth

5 2.5 0.125

SWH Market Growth 4 1 0.04
Competitiveness: LCOE
Comparison/Payback
Period

7 3 0.21

Competitiveness: Heating
Fuel Subsidy

5 5 0.25

Subtotal 30 0.65
Financing 0.55 Country Credit Rating 5 2 0.1

Access to Finance 15 3 0.45
Subtotal 20 0.55

Business
Climate

0.52 Doing Business Index 5 4 0.20
Manufacturing Capacity 3 5 0.15
Product Certification 5 4 0.2
Installer Certification 4 0 0
Industry Association 4 3 0.12
Subtotal 21 0.47

Total Score 1.88 1.88
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Annex III

Approximate Results of GHG Benefits for the year 2030 using the
UNEP SWH System Tool Calculator

The GHG calculator has been applied for the case of maximum penetration of the considered
scenarios of the NAMA, with an expected installation of 92,000 m2 of SWH systems (corresponding
to the installation target of 46,000 SWH systems of 2 m2 each).  The result obtained indicates
projected yearly emissions reductions of 1,573 tons CO2e in 2030 (as seen below).  In order to do this
estimation, the average emission factor of the CR grid for the period has been utilized.  The figure
reported in the text for this scenario has been determined at 2,077 ton CO2e in 2030 having used
the approach for estimations in the NAMA.  The difference comes from the fact that in the actual
calculations of the NAMA, specific projected yearly emissions factors determined locally in Costa
Rica have been used.
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