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Objectives and project outline

The objective at outcome level was to reduce carbon emissions through efficient,
ecologically and socially responsible generation of electrical energy and to contrib-
ute to introducing a technology for global climate action to the market in Mexico
that had not yet been established (at the time the programme proposal was
drafted). At impact level, the objective was to improve the sustainability of Mex-
ico’s energy system. The FC Development Loan was used to fund loans from the
project-executing agency for the construction of four grid-connected PV power
plants.

Key findings

The project demonstrated development effectiveness, but its sustainability at sector level
is jeopardised due to political developments in Mexico. The project has been rated “suc-
cessful” for the following reasons:

— The financing of grid-connected, private PV power plants laid the foundation for the fur-

ther expansion of this technology in Mexico and also contributed to the achievement of
the Mexican emission reduction targets.

— The project also contributed to mobilising private capital by providing additional debt
capital for financing the power plants.

— The financed power plants are characterised by good effectiveness. The amount of

electricity generated meets expectations, the supply to the Mexican grid was largely un-

interrupted. The financed power plants were part of the issued state tenders for renew-
able energy sources and could therefore be built cost-efficiently. Compared to wind en-
ergy, the cost per MWh was significantly lower.

— Since the change of government in 2018, the further expansion of private PV power
plants has come to a halt. The government plans that further expansion of renewable
energy sources should be done exclusively by the state energy supplier. At the same
time, existing private PV power plants are put at a disadvantage, as state power plants
are given priority when feeding into the power grid.

Federal Ministry for Economic Cooperation and Development (BMZ)

Year of random sample

FC programme for market development of renewable energy sources in Mexico

2023

Overall rating:
successful

very

successful

moderately
successful

moderately
unsuccessful

unsuccessful

highly
unsuccessful

Relevance  Efficacy Efficiency Impact

Conclusions

FC financed further PV power
plants in Mexico following this first
project, and Bancomext has also
significantly expanded its PV port-
folio in the meantime.

The close support of the project
by GIZ helped to strengthen im-
portant actors from politics and
business.

At the level of the individual power
plants, sustainability is very good.
Political developments severely
limit sustainability at sector level.
The capacity of the electricity grid
is insufficient for further expansion
of renewable energy sources in
some regions of Mexico suitable
for PV power plants.

Sustainability Coherence



IKFW

Ex post evaluation — rating according to OECD-DAC criteria

Overview of sub-ratings:

Relevance

Coherence

Effectiveness

Efficiency

Impact

Sustainability

N W[N] NP DN]N

Overall rating:

General conditions and classification of the project

At the time of the project appraisal in 2015, Mexico played a leading role in terms of global responsibility for cli-
mate action. The “Global Climate Change Act” was passed back in 2012, as part of which Mexico was one of the
first countries in the world to set carbon emission reduction targets. However, grid-connected PV power plants
have not yet been able to establish themselves on the market in spite of Mexico’s very favourable geographical
location in the Sun Belt due to a number of investment barriers and uncertainties.

Brief description of the project

The aim of the project was to contribute to the introduction of a technology for global climate protection to the
Mexican market that had not yet been established in Mexico, to avoid additional carbon emissions (module objec-
tive) and, as a result, to increase the sustainability of the energy system in Mexico (programme objective). With
an FC development loan amounting to USD 90.4 million (equivalent to EUR 80 million) to the Mexican state de-
velopment bank Banco Nacional de Comercio Exterior S.N.C. (Bancomext), a total of four grid-connected PV
power plants were financed at low interest rates together with other public and private investors. Two of the fi-
nanced plants are located around 20km east of the city of Aguascalientes in Central Mexico. The other two plants
are located in the North Mexican states of Sonora and Chihuahua. The project was intended to create financial
incentives to overcome the existing barriers to investments in renewable energy sources and to contribute to the
establishment of renewable electricity generation from grid-connected PV power plants.

The target group in the narrower sense was the project developers of the grid-connected PV power plants, who
acted as ultimate borrowers. The FC development loan supported the project-executing agency Bancomext in
overcoming existing investment barriers in providing favourable financing conditions to the ultimate borrowers.
The broader target group was the total population of Mexico, because the expansion of renewable energy
sources contributes to improving the energy supply in Mexico, which is a basis for sustainable economic growth.

Project country map

Evaluation according to OECD-DAC criteria | 1



Beaum
* g New Braunfels Houston
Sonor "Acufia RouL.CIres Sugar
* San Antonio Land
Hermosillo
ey Piedras
Delicias Negras
Cuauhtémoc 9
Guaymas — Corpus
Christi
Nuevo Laredo
Ciudad Hidalgo
Obregén del Parral
Monclova
General
Los Mochis Escobedo Reynosa ©:Matamoros
Su
Guasave Torreén ;
Saltillo
" urango
La Paz
Durango Matehuala
Ciudad
Mazatlin Victoria
Zylgecas Gy Ciudad
San Luis Potosi Mante ™ Tampico
Nayarit Ciudad
Aguascalientes v:n:s
) Tepic
Tuxpam
Puerto Ocotlén Celaya don’c ) Poza Rica
\ Vallarta
Ciudad
Guzmén Zamora Morelia Mexiko:Stadt v
Ciudad de México
° Pue Veracruz
Manzanillot. Colima Michoacdn Toluca
Puebla - ¢srdoba
Iguala
Tehuacan/" Tivranar  Coatzacoalcc
Inv. Inv.

Investment costs (total)

EUR million

605

605

Counterpart contribution

EUR million

4.4

4.4

Debt financing

EUR million

600.6

600.6

Of which budget funds

EUR million

80

80
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Rating according to OECD-DAC criteria

Relevance
Policy and priority focus

The objectives of the measure were in line with the then Millennium Development Goals of the German Federal
Government and the current 2030 Agenda. In that context, the project contributes to Sustainable Development
Goals 7, 9 and 13. At the same time, it was in line with the German DC priorities in Mexico, which are docu-
mented in the 2007 sector concept “Sustainable Energy for Development”, among other things. During the ap-
praisal of the project in 2015, Mexico assumed a pioneering role in terms of global responsibility for climate ac-
tion.

In 2012, the “Global Climate Change Act” was passed, which Mexico used to set itself specific carbon emission
reduction targets as one of the first countries in the world. The expansion of renewable energy sources is ex-
pected to make an important contribution to achieving Mexico’s ambitious climate policy targets and improving its
energy security. The aim is that at least 35% of energy production will come from renewable or clean (including
nuclear) sources by 2024. To this end, the energy market should be open to the private sector and organised in a
way that encourages competition. Energy auctions with guaranteed purchase prices for private producers were a
central part of the Mexican government'’s reform efforts. In addition, climate certificates were introduced, which
were intended to be another source of income for producers of energy from renewable sources.

Mexico also published its Intended Nationally Determined Contribution (INDC) in 2015. These required an uncon-
ditional reduction of 25% in greenhouse gas (GHG) emissions by 2030. Mexico also proposed a 40% reduction
by 2030, subject to global agreements and international support arrangements meeting certain requirements.
Other positive elements of the Mexican INDC included the fact that a macroeconomic emission reduction target
was defined and unconditional and conditional reductions were specified. The INDC was also based on a com-
prehensive assessment of all sectoral GHG sources.

The proposed measures were therefore in line with the priorities and policies of both the German and Mexican
governments.

Focus on needs and capacities of participants and stakeholders

At the time of the project appraisal, Mexico had generation capacity from renewable sources of energy amounting
to around 17GW. This corresponded to around a quarter of the total installed generation capacity. At the time,
renewable generation from photovoltaic power plants had a small share of only 1.65% of the total generation ca-
pacity from renewable energy sources at 287MW. Mexico already had extensive experience from wind energy
expansion (capacity 2006: 84MW; 2015; 3.2GW, which represents around one fifth of generation capacity from
renewables). The project-executing agency Bancomext was involved in the financing of two wind power projects
in 2012. Hydro power represented the largest renewable generation capacity with a share of 70%.

As a populous emerging economy with strong economic development, Mexico plays a special role in sustainable
development in Latin America (particularly for Central America and the Caribbean). Against the backdrop of de-
pleting fossil fuel reserves, Mexico’s increasing dependence on energy imports, and the growing environmental
and climate impact of conventional energy supply, the great potential for the use of renewables has so far been
insufficiently exploited. The climatic conditions, especially for the use of wind and solar energy, are among the
best in the world. At the same time, the PV modules required to generate electricity from solar energy have be-
come increasingly cheaper.

Despite Mexico’s favourable geographical location in what is known as the “Sun Belt”, grid-connected PV power
plants could not yet be established on the market at the time due to a number of investment barriers. These in-
clude, in particular, the high regulatory and financial risks arising from the uncertainty surrounding the restructur-
ing of the Mexican electricity market in the course of the adopted energy reform. At that time, the project develop-
ers and investors did not have any reliable commitments with regard to electricity purchase prices, so the devel-
opment of new PV projects was subject to major financial risks. In addition, at the time of the project appraisal,
the executing agency Bancomext had little experience in connection with the credit analysis and structuring of
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financing projects in the area of solar PV. This also applied to the evaluation and mitigation of risks in the area of
environmental and social sustainability.

Since power generation and its feed-in into the national grid are measures that are not aimed at certain target
groups, there is no specific target group benefiting from the project in the narrower sense in which the needs and
capacities of particularly disadvantaged or vulnerable groups would have been taken into account. This also ap-
plies to gender impact potential. No further potential can be identified ex post due to a different conceptual de-
sign.

The core problem of inadequate exploitation of the potential for renewable energy sources, in particular in the
field of photovoltaics, was subsequently correctly identified. The project addressed the existing investment barri-
ers by providing long-term financing at favourable loan conditions. It was thus able to contribute to solving the
core problem. This was appropriate at the time as well as now. As a result, the development of generation capac-
ity from grid-connected PV power plants increased significantly.

Appropriateness of design

The granting of a low-interest FC development loan for eligible grid-connected PV power plants was intended to
create financial incentives to overcome the existing investment barriers and to demonstrate that electricity gener-
ation with photovoltaic solar power plants in Mexico is technically feasible and economically viable.

The project was therefore in line with the strategy and objectives of the Mexican government and was conceptu-
ally suitable for contributing to the reduction of global greenhouse gas emissions and the establishment of grid-
connected PV power plants in the Mexican market.

However, the objective of “reducing carbon emissions” defined in the module proposal does not appear appropri-
ate, as it was not expected, even at the time of the project appraisal, that electricity generation from fossil
sources — and thus the aforementioned carbon reduction — would accompany the development of renewable ca-
pacities. As part of the ex post evaluation, the target was therefore adjusted so that the focus is now on avoiding
additional carbon emissions by avoiding the alternative expansion of fossil generation capacity.

For the project, the following theory of change was assumed during the appraisal: Awarding of low-interest loans
for the construction of solar PV power plants (input) — Grid-connected solar PV power plants are properly
planned, built and operated (output) — Avoidance of additional carbon emissions through the efficient, ecologi-
cally and socially responsible generation of electrical energy and contribution to introducing a technology for
global climate protection to the market that has not yet been established in Mexico (outcome) — The sustainabil-
ity of the energy system in Mexico is increased (impact). Apart from the objective of reducing carbon emissions,
the underlying theory of change and its impact relationships were plausible at the time of the appraisal and the ex
post evaluation (EPE).

Response to changes/adaptability

At the conceptual level, there was no need for adjustments to be made during the course of the project. The FC
development loan was fully disbursed to Bancomext, and repayment was made according to plan.

Summary of the rating:

In summary, the relevance of the project was high at the time of the project appraisal and from today’s perspec-
tive. It was aligned with the priorities and objectives of the partners and the German Federal Government, and
was aligned with the needs of the Mexican energy sector.

Relevance: 2
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Coherence
Internal coherence

The project was part of the DC programme “Sustainable Energy in Mexico” of German development cooperation
with Mexico. It was closely flanked by the TC project “Solar Energy Program Mexico (DKTI Solar)”, which sup-
ported important players from politics, science and business in the development and implementation of strategies
to increase the share of solar energy. In addition, the GIZ project strengthened Bancomext's institutional capac-
ity. The Bancomext employees relevant to the project were supported and trained in the analysis, risk assess-
ment and structuring of grid-connected PV projects. In addition, GIZ provided consulting services to improve
methods for the economic and financial analysis of PV projects. The German Federal Ministry for Economic Co-
operation and Development (BMZ) country strategy in effect at the time explicitly provided for the promotion of
renewable energy sources as a focal point of the cooperation. The project was also embedded in the German
Federal Ministry for Economic Cooperation and Development (BMZ) sector concept: “Sustainable development
for energy”. The development of renewable generation capacity, including through solar energy, was explicitly
mentioned there as a field of assistance.

External coherence

The project was in line with the Mexican government’s strategy and objectives at the time and was conceptually
suitable for contributing to reducing global greenhouse gas emissions. In 2015, the Mexican government passed
the Energy Transition Act, which stipulates that 35% of the energy produced should come from non-fossil
sources by 2024 (50% by 2050). Bancomext’s business plan for the period 2013-2018 specifically provided for
support to the private sector in general and for long-term financing of renewable energy projects in particular. The
four PV power plants financed and built as part of the project were financed in cooperation with various private
and public co-financiers such as NAFIN, Banobras, NADB and IFC, which also underlines the successful mobili-
sation of private capital through the FC loan. The power plants were built in accordance with the “IFC Perfor-
mance Standards”. From today’s perspective, the project would no longer be compatible with the Mexican gov-
ernment’s objectives, as electricity generation from renewable energy sources is now to be performed almost ex-
clusively by the state energy supplier Comision Federal de Electricidad (CFE), and private actors are increasingly
disadvantaged.

Summary of the rating:

The internal and external coherence of the project were good. The project was characterised by its precise em-
bedding in Mexico’s climate strategy goals in general and Bancomext’s business plan in particular. It pursued
development policy objectives that were explicitly mentioned both in the German Federal Ministry for Economic
Cooperation and Development (BMZ) country strategy relevant at the time and in the relevant German Federal
Ministry for Economic Cooperation and Development (BMZ) sector concept. Furthermore, the project was appro-
priately supported by the GIZ project “Solar Energy Program Mexico (DKTI Solar)”, which supported important
actors from politics, science and business in the development and implementation of strategies to increase the
share of solar energy (DC from a single source). Last but not least, the four PV power plants relevant to the pro-
ject were financed in cooperation with various public development banks.

Coherence: 2

Effectiveness
The goal adjusted as part of the EPE was to avoid additional carbon emissions through efficient, ecologically and

socially responsible generation of electrical energy and to contribute to introducing a technology for global climate
protection to the market in Mexico that had not yet been established.

Evaluation according to OECD-DAC criteria | 5



IKFW

The target achievement at outcome level is summarised in the table below:

Contribution to achieving targets
The indicators for measuring the installed output, annual energy production and the avoidance of carbon emis-

sions by the four financed PV power plants were all achieved. This also applies after the actual values have been
reduced to the share of the power plants financed by the FC loan calculated as part of the EPE. In total, the
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construction of the four PV plants generated 692.2MWpeak (563MWac?) of newly installed output. With regard to
the share of the total investment financed by the FC Development Loan, 153.3MWpeak (124.9MWac) remained,
exceeding the target value of 120MW. The four power plants produce 1,518,035MWh of electricity per year (aver-
age value 2020 to 2022), of which 336,700MWh can be attributed to FC financing. The target of 240,000MWh
was thus exceeded. Climate-neutral electricity production has contributed overall to avoiding 713,125tC0O2e? per
year (FC share 158,171tCO2e per year), with a target value of 130,000tCO2e.

The target values for the mobilisation of public (EUR 160 million) and private (EUR 60 million) funds were signifi-

cantly exceeded with actual values of EUR 290 million and EUR 179 million, respectively. The funds provided by

KfW Development Bank were leveraged by a factor of 6.7 through additional public and private funds. Since com-
missioning, all power plants have been able to feed the generated electricity into the national grid with hardly any
interruptions, with the exception of a few days at the start of commissioning.

Two of the four power plants financed in this project were also co-financed by private lenders. In addition, the
project developers clearly met the minimum requirement for the equity to be contributed in the amount of 20%.

Quality of implementation

The close support the project received from the GIZ project “Solar Energy Program Mexico (DKTI Solar)”, as well
as the SBF-financed measure to strengthen the project-executing agency, helped Bancomext to develop guide-
lines and procedures for evaluating the environmental and social impacts and to improve the analytical compe-
tence for evaluating financing projects in the renewable energy sector.

All inspected plants are operated and maintained by professional O&M companies on the basis of long-term con-
tracts. The staff were well trained in their relevant areas of expertise. All three plants were constructed with steel
beams driven vertically into the soil. The substations belonging to the PV plants are of high quality, taking into
account international and electrical safety standards. The visited plants are equipped with a protective fence
around the entire facility, including a video surveillance system. All plants have a fully equipped weather station
and are additionally equipped with decentralised anemometers, which are intended to place the modules in a hor-
izontal protective position to protect against squalls.

The project did not have a gender-specific component. Nearly 120 staff members are employed in the operation
and maintenance of the power plants at the four locations. Around 70% of these employees come from the sur-
rounding communities, and around 15% of the employees are women.

Unintended effects

The owners of the PV power plants have developed social investment plans for the local communities around the
installed power plants. For example, there is a cooperation with the University of Hermosillo, where students are
trained in renewable energy sources. In addition, regular material donations, including PV modules, are made to
the university.

The flora removed when building the plants was replanted in the area surrounding the power plants. In addition,
there are further afforestation plans at the sites, which are already being implemented.

All three plant locations visited are located in areas with excellent solar irradiation values. However, temperatures
at the La Orejana site are increasingly reaching 50 degrees Celsius in the summer, which greatly reduces the
efficiency of the modules. Nevertheless, all plants exceed the calculated generation capacity by a factor in dou-
ble-digit percentages.

Summary of the rating:
The defined target values for all seven indicators for measuring success were exceeded — in some cases dramat-

ically. The quality of the implementation was also very good. The financed PV power plants that were visited are
characterised by very high quality in the areas of construction material, operation and maintenance. Last but not

1 By converting from direct to alternative current and transforming to medium/high voltage, 563MW can actually be used in the
power grid.
2 Basis: grid emission factor Mexico.
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least, the private power plant owners have social investment plans for the surrounding communities. Overall, the
effectiveness is rated as very successful.

Effectiveness: 1

Efficiency
Production efficiency

The total costs of the four financed PV power plants in the solar farms amounted to USD 605 million. Of this,
EUR 90.4 million was financed to Bancomext from the loan under financial cooperation. The loan from KfW De-
velopment Bank was used in full. Bancomext has also provided its own funds in the amount of around USD 5 mil-
lion for financing the four power plants. The minimum requirement of 20% equity of the project developers was
met for all plants. The construction work was tendered cost-effectively on the basis of an international competi-
tion. The cost per MW of installed capacity of the four power plants ranged from USD 1.044 million to USD 1.112
million. This meant that they were around USD 100 more expensive per MWh than the current average, now that
prices for PV modules have since decreased significantly. The price differences between the individual plants
result, among other things, from the fact that two PV power plants were erected in the direct vicinity of each
other. In this case, the first power plant to be built also bore the costs for the necessary substation, which is also
used by the second power plant. In addition, the transmission capacity of an existing power transmission line had
to be expanded in order to ensure uninterrupted grid feed-in of the generated power. Last but not least, the land
for construction was purchased at two plants, and leased at the other two plants.

For all financed PV power plants, any necessary expansion of the grid infrastructure, including the substation,
had to be carried out and financed by the respective power plant project, but after commissioning became the
property of the state energy supplier CFE. In one of the installed substations, a capacitive compensation system
was identified, which was a stipulation of the state energy supplier. This plant should be used for any necessary
reactive power compensation, but is not necessary, as the inverters of the PV plant already contain the function-
ality of reactive power compensation.

The KfW Development Bank loan was signed by Bancomext in April 2016. The loan agreements between Ban-
comext and the project-executing agencies were first concluded in August and September 2017. The main rea-
son for the delay was that the framework conditions for the planned public tenders for renewable energy sources
had not yet been definitively published at this time and the private project developers were therefore not able to
further develop the projects.

The loan conditions and the support from Bancomext in the preparatory phase were highlighted positively by the
project-executing agencies.

Allocation efficiency

The four financed PV power plants were part of the issued state tenders for renewable energy sources. A total of
three tender rounds were carried out in 2016 and 2017. A total of around 3,400MW of generation capacity was
awarded. Even at the first auction in 2016, the bidders demonstrated the most interest in solar energy. The four
financed power plants were awarded the contract during the second round of tenders. 54% of the capacity issued
in this round was allocated to PV power plants. The average price per MWh achieved by the PV bidders was
USD 25. By way of comparison, the average price for one MWh of wind power was close to USD 36. Generation
from PV power plants was thus significantly cheaper than generation from wind power plants. The average price
per MWh fell from around USD 45 in the first auction to around USD 20 in the third round of auctions.

Summary of the rating:

On the basis of the very favourable prices per MW, which were achieved not least through the use of the auction-
based public tendering procedure, very good efficiency was generally achieved. However, only good overall effi-
ciency was achieved due to the forced transition of infrastructure to state property and the forced construction of

unnecessary compensation systems.

Efficiency: 2
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Impact
Overarching developmental changes (intended)

The objective adopted without changes as part of the EPE was to contribute to increasing the sustainability of the
energy system in Mexico.

Target achievement at the impact level can be summarised as follows:

The installed capacity of PV power plants in Mexico increased from 287MW in 2015 to 9,339MW in 2022, which
means that around 9% of the total national electricity generation capacity in 2022 came from PV power plants
(2015: 0.42%). The share of renewable energy in total capacity was 31.2% in 2022. The project contributed to
this development by financing plants with a total generation capacity of 563MW (approx. 7.5% of the capacity
increase). Compared to alternative renewable generation from wind power plants, the expansion of grid-con-
nected PV power plants took place significantly more quickly. While the generation capacity from wind power
plants was still more than 11x higher than the generation from PV power plants in 2015, the installed capacity
from PV power plants in 2022 is around 27% higher than wind-based generation capacity. The following table
shows the development of the expansion of renewable generation capacity in Mexico from the time of the project
appraisal to today.

Installed output by RE 2015 2022 Change
technology in MW

Solar PV 287 9,339 +3,154%
Wind 3,271 7,313 +124%
Hydroelectric power 12,223 13,303 + 9%
Other (biomass, geother- 1,634 1,999 +22%
mal, CSP, etc.)

Total RE 17,415 31,954 + 83%
Total 67,763 102,417 +51%

Source: IRENA Renewable Energy Statistics 2023

Evaluation according to OECD-DAC criteria | 9



IKFW

The target values for the two impact indicators were achieved. The actual values were reduced to the FC financ-
ing share. Through the commissioning of the financed power plants, electricity was generated from renewable
sources and fed into the national Mexican electricity grid. At the same time, it was possible to avoid alternative
generation from fossil sources and thus the emission of corresponding greenhouse gases. The four plants fi-
nanced from the KfW development loan increased the energy generated from renewable energy sources in Mex-
ico by 1.518GWh (FC share 336.7MWh) per year and led to avoided carbon emissions from alternative genera-
tion from fossil sources of 713,125 tonnes of CO2 (FC proportionately 158,171tCO2) per year. The project thus
contributed to improving the sustainability of Mexico’s energy system. However, the target values defined as part
of the module proposal are not very ambitious. In addition, there was apparently no comparison with the analo-
gously defined targets and corresponding target values at outcome level.

Contribution to overarching developmental changes (intended)

The project also paved the way for financing further grid-connected PV power plants by KfW Development Bank
(via Mexican development banks) as well as by other public and private donors. The project-executing agency
Bancomext alone has expanded its portfolio of financing for grid-connected PV power plants to 25 plants with a
financing volume of more than USD 545 million. Today, Bancomext is one of the most active financiers of PV
power plants in Mexico. Building on these first steps through the project, commercial banks have also developed
a strong interest in financing grid-connected PV power plants.

Contribution to (unintended) overarching developmental changes
No positive or negative unintended overarching developmental changes could be identified as part of the EPE.
Summary of the rating:

The project paved the way for the construction of further grid-connected PV power plants, in particular with re-
gard to the further activities of the project-executing agency Bancomext, but also with regard to nationwide devel-
opment. The project’s positive developmental impacts thus go far beyond the direct impacts of the project and
are rated as “successful”. The four PV power plants were built at a time when this type of power plant was only
just established in Mexico, both in terms of the new regulatory environment and from a technical and credit per-
spective. Despite these hurdles, all four power plants were able to be built and put into operation on time and on
budget, and constantly feed the generated energy into the nationwide power grid. The power plants provided a
positive signal for other private investors to become involved in the sector since then.

In summary, the project successfully contributed to achieving the overarching developmental changes.

Impact: 2

Sustainability
Capacities of participants and stakeholders

The ongoing operation of the constructed turbines is guaranteed both technically and financially on a permanent
basis. All four plants have long-term power purchase agreements (PPAs) with the state energy supplier CFE in
order to be able to feed the majority of the electricity produced into the nationwide interconnected grid at a con-
tractually guaranteed tariff. At least the three plants visited are operated and maintained by professional mainte-
nance and operating staff by means of an O&M contract. All three plants have spare parts warehouses, there are
regular maintenance schedules and it is also possible to carry out unscheduled maintenance work for the three
plants. The facilities are monitored by security teams and by video. In addition, there are technical protective
measures that can put the plants into safe operating states in the event of storms and other weather influences.
All flora removed for the building of the power plants was reforested in the vicinity of the respective power plant
location

Contribution to supporting sustainable capacities

FC supported its partner bank Bancomext with environmental and social impact assessment (ESIA) as part of
project preparation and implementation using consultants financed by the Study and Consultancy Fund (SBF). In
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addition, Bancomext received support from SBF-funded measures in the further development of an institution-
wide environmental and social management system for compliance with international standards. GIZ supported
these measures with consulting services to improve the methods for the economic and financial analysis of PV
projects. The project-executing agency Bancomext is now involved in the financing of a total of 25 solar farms
with a volume of lending amounting to more than USD 545 million. This makes Bancomext one of the most active
Mexican financiers of PV power plants. Thanks to the project evaluated ex post here, Bancomext became a pio-
neer in financing projects in the area of renewable energy sources in Mexico. The majority of subsequent financ-
ing of grid-connected PV power plants took place between 2017 and 2021, mostly via KfW Development Bank’s
other financing lines. Following this project, KW Development Bank has also granted loans to other Mexican de-
velopment banks, in addition to Bancomext, to finance new PV power plants.

The PV modules are cleaned one to three times a year, depending on contamination levels. The water required
for this comes from wells located a maximum of 20km away from the respective plant, and the water is trans-
ported from those wells by truck. A water-saving procedure is used for cleaning the modules, which limits the wa-
ter requirement for cleaning one module to 1/2 litre of water. With over 1 million modules per system, 500 cubic
metres of water are sufficient for each cleaning. There is an official permit for the extraction of water in far more
than the required quantity. Defective PV modules are disposed of properly by subcontractors. The relevant laws
and regulations are taken into account.

Durability of impacts over time

All three visited plant sites are located in areas with excellent solar irradiation values. However, temperatures at
the La Orejana site reach up to 50 degrees Celsius in the summer, which greatly reduces the efficiency of the
modules. The La Orejana and Santa Maria plants were built in areas where there is a lot of sunlight, but the elec-
tricity grid is not sufficiently developed. Further expansion of energy generation capacities in these areas can
lead to bottlenecks in the feed-in of the generated energy. Specifically, a new 1,000MW PV power plant from the
state-owned energy supplier CFE is currently being built. This is just like the La Orejana power plant financed by
KfW Development Bank in the state of Sonora, which only has insufficient electricity transmission infrastructure.
Here, there is a risk that the La Orejana power plant will no longer be able to feed in uninterrupted electricity in
the future. The state-owned energy transmission company CFE does not currently have the necessary funds to
expand the grid. This problem could be exacerbated by the Mexican government’s decision to feed electricity
from power plants of the state-owned energy supplier CFE into the grid as a priority.

Since the change of government in 2018, the further expansion of private grid-connected PV power plants has
largely come to a halt. No further tender rounds have been started and no new licences have been issued. The
further expansion is now to be carried out exclusively by the state-owned electricity supplier CFE. However, apart
from the aforementioned 1,000MW power plant in Puerto Pefiasco, no further expansion plans are currently
known. At least it will probably be possible for the private plants currently under construction to be put into opera-
tion in the future.

Private electricity generation from PV plants with a capacity of less than 500kW is still possible and is growing
steadily. However, large plants may only be operated by the state energy supplier CFE. Although the Mexican
government has committed to reducing carbon emissions by up to 50% by 2050 as part of the renewal of its
NDCs, the way forward is largely uncertain. In addition, the government’s decision to classify gas-fired combined
power plants as climate-neutral in order to achieve the climate targets appears questionable.

Summary of the rating:

With regard to the sustainability of the project, a distinction must be made between sustainability at the level of
the financed power plants and sustainability at the level of the Mexican energy sector.

Sustainability is successful at the level of the four power plants. The quality of the power plants’ construction is
good and they are operated and maintained sustainably. The generation and supply of electricity is largely dis-
ruption-free and thus also enables financially sustainable operation for the owners. The project-executing agency
Bancomext has established itself as a financier of PV power plants and has significantly expanded its portfolio.

At sector level, some aspects speak against successful sustainability, as illustrated. The policy of the government
that came into power in 2018 prevents the further expansion of private energy production from renewable
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sources and also puts existing power plants at a disadvantage by prioritising government electricity production in
the feed-in. As a result, sustainability is more at risk at sector level.

Overall, the project’s sustainability is rated as moderately successful.

Sustainability: 3

Overall rating: 2

By providing favourable financing conditions, the project made a visible contribution to the market introduction
and, as a result, the establishment of grid-connected PV power plants in Mexico. At the time of the project ap-
praisal, production capacities from PV power plants of just 287MW existed in Mexico. This capacity was more
than tripled by the project’s four co-financed power plants. In 2021, the total installed capacity of PV power plants
in Mexico was 9,339MW, more than thirtyfold since the time of the project appraisal. In addition to simply financ-
ing the power plants, a complementary SBF-financed measure also contributed to strengthening the personnel
capacities of the project-executing agency Bancomext in the area of environmental and social sustainability man-
agement. Last but not least, the FC project was closely supported by a GlZ-financed measure to advise important
political, scientific and economic actors on the development and implementation of strategies to increase the
share of solar energy and to strengthen Bancomext’s institutional capacity in the analysis, risk assessment and
structuring of grid-connected PV power plants. As a result, 25 PV power plants have now been financed by Ban-
comext, partly with financial support from FC. The construction of the four financed power plants was of good
quality and they are operated well, which results in expectations that disruption-free electricity generation can be
expected in the future, as well. It was possible to feed in the generated power at any time since commissioning —
apart from minor initial disturbances. In summary, without considering the political developments that have a neg-
ative impact on the renewable energy sector, one could speak of a very good overall result.

Unfortunately, the change of government in 2018 caused Mexico’s energy and climate policy priorities to change
significantly. On the one hand, there was a departure from the involvement of the private sector in the expansion
of (renewable) generation capacity. The expansion is expected to be driven forward solely by the state energy
supplier CFE. On the other hand, existing private renewable generation has been put at a disadvantage com-
pared to state production, as state-generated power is allowed to feed into the electricity grid as a priority. To
date, this has not resulted in the four power plants financed under the project being unable to feed in their pro-
duction. In the future, however, in regions with insufficient grid expansion, corresponding hurdles are to be ex-
pected. As a result, we rate the overall success of the project as good.

Contributions to the 2030 Agenda

The project’s contribution to the national implementation of the 2030 Agenda relates to the Sustainable Develop-
ment Goals (SDGs) 7 (Affordable and Clean Energy) and 13 (Climate Action), which specifically refer to increas-
ing the share of renewable energy sources and combating global climate change by reducing GHG emissions.
The installation of grid-connected PV power plants increases annual primary energy generation from new renew-
able energy sources. In addition to reducing carbon emissions, which benefits the global population as a whole,
the project also contributes to modernising the electricity supply and sustainably increasing economic growth in
Mexico.

Project-specific strengths and weaknesses as well as cross-project conclusions and
lessons learned

The project had the following strengths and weaknesses in particular:

Strengths:
- Good alignment with the country’s political priorities
- Close integration with the corresponding GIZ activities
- The construction of the financed PV power plants was of good quality and the plants visited are in good
condition.
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Following this project, KfW Development Bank has granted further loans to the Mexican development

banks Bancomext and NAFIN to fund PV power plants.
Private banks have provided additional debt capital to fund the PV power plants, and the project has

therefore also contributed to mobilising private capital.

Weaknesses:
Since the change of government in 2018, the further expansion of private PV power plants has come to

a halt. Grid-connected renewable generation is to be expanded solely by the state-owned energy sup-
plier CFE. In addition, existing private solar power plants are put at a disadvantage, as generation and

feed-in from state power plants now take priority.
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Conclusions and lessons learned:

The project undoubtedly contributed to the introduction and establishment of grid-connected PV power plants in
Bancomext’s loan portfolio, but also in Mexico as a whole. The provision of favourable financing mitigated the
existing financing barriers, which were caused by regulatory uncertainty, among other things.

Lessons learned mainly include the following aspects:

1)

2)

3)

The project-executing agency Bancomext received support in this previously unknown business sector
through targeted technical and personnel support in the areas of environmental and social compatibility
as well as credit-related analysis and structuring of corresponding financing projects, which contributed
significantly to the success of the project.

The close cooperation with the TC project “Solar Energy Program Mexico (DKTI Solar)”, which sup-
ported important political, scientific and economic actors in the development and implementation of
strategies to increase the share of solar energy, paved the way for the success of the FC measure and
is a prime example of the positive interaction of technical and financial cooperation as pillars of German
DC.

Despite the enormous expansion of the generation capacities of grid-connected PV power plants in
Mexico between 2015 and 2022, the change of government brought the construction of new power
plants to a halt. It has been shown that changes in policy framework conditions that cannot be signifi-
cantly influenced either in the context of project design or in the implementation phase can seriously
jeopardise the long-term success of the project.
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Evaluation approach and methods

Methodology of the ex post evaluation

The ex post evaluation follows the methodology of a rapid appraisal, which is a data-supported qualitative contri-
bution analysis and constitutes an expert judgement. This approach ascribes impacts to the project through plau-
sibility considerations which are based on a careful analysis of documents, data, facts and impressions. This also
includes — when possible — the use of digital data sources and the use of modern technologies (e.g. satellite data,
online surveys, geocoding). The reasons for any contradicting information are investigated and attempts are made
to clarify such issues and base the evaluation on statements that can be confirmed by several sources of infor-
mation wherever possible (triangulation).

Documents:
KfW’s internal project documentation, project-executing agency documentation, information from the German
Federal Ministry for Economic Cooperation and Development (BMZ) and GIZ.

Data sources and analysis tools:
Databases from relevant donors as well as national and international institutions

Interview partners:
Project-executing agency, target group, GIZ, project developer, local solar industry association

The analysis of impacts is based on assumed causal relationships, documented in the results matrix developed
during the project appraisal and, if necessary, updated during the ex post evaluation. The evaluation report sets
out arguments as to why the influencing factors in question were identified for the experienced effects and why the
project under investigation was likely to make the contribution that it did (contribution analysis). The context of the
development measure and its influence on results is taken into account. The conclusions are reported in relation
to the availability and quality of the data. An evaluation concept is the frame of reference for the evaluation.

On average, the methods offer a balanced cost-benefit ratio for project evaluations that maintains a balance be-
tween the knowledge gained and the evaluation costs, and allows an assessment of the effectiveness of FC pro-
jects across all project evaluations. The individual ex post evaluation therefore does not meet the requirements of
a scientific assessment in line with a clear causal analysis.

The following aspects limit the evaluation:

Documents on the Federal Ministry for Economic Cooperation and Development (BMZ) and partner strategy
were only available to a limited extent at the time of project design and appraisal.

Methods used to evaluate project success

A six-point scale is used to evaluate the project according to OECD DAC criteria. The scale is as follows:
very successful: result that clearly exceeds expectations
successful: fully in line with expectations and without any significant shortcomings
moderately successful: project falls short of expectations but the positive results dominate

moderately unsuccessful: significantly below expectations, with negative results dominating despite
discernible positive results

unsuccessful: despite some positive partial results, the negative results clearly dominate

highly unsuccessful: the project has no impact or the situation has actually deteriorated

The overall rating on the six-point scale is compiled from a weighting of all six individual criteria as appropriate to
the project in question. Rating levels 1-3 of the overall rating denote a “successful” project while rating levels 4-6
denote an “unsuccessful” project. It should be noted that a project can generally be considered developmentally
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“successful” only if the achievement of the project objective (“effectiveness”), the impact on the overall objective
(“impact”) and the sustainability are rated at least “moderately successful” (level 3).

Publication details

Contact:

FCE

Evaluation department of KfW Development Bank
FZ-Evaluierung@kfw.de

Use of cartographic images is only intended for informative purposes and does not imply recognition of borders
and regions under international law. KfW does not assume any responsibility for the provided map data being
current, correct or complete. Any and all liability for damages resulting directly or indirectly from use is excluded.

KfW Group

Palmengartenstrasse 5-9
60325 Frankfurt am Main, Germany
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Target system and indicators annex
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During project appraisal:

Reduction of carbon emissions through efficient, ecologically and socially responsible
generation of electrical energy and contribution to the introduction of a technology for
global climate action to the market that has not yet been established in Mexico.

Energy production from renewable sources is carbon-emission-free, but does not re-
duce existing issues. The goal of reducing carbon emissions therefore appears then as
it does today — in particular with constantly increasing energy demand — implausible. Ar-
guments can be put forward for avoiding additional carbon emissions by avoiding the
expansion of fossil energy production.

The goal of contributing to the market introduction of a previously unestablished tech-
nology for global climate action in Mexico seems plausible then as well as today.

During EPE (target modified):

for global climate action to the market that has not yet been established in Mexico.

Avoidance of additional carbon emissions through efficient, ecologically and socially responsible generation of electrical energy and contribution to the introduction of a technology

Indicator 1 (PA) Installed | Indicator and target level generally appear appropriate in 120MW oMw 666MW peak Total:
power generation capacity | terms of content. 692.2MW peak
of grid-connected solar PV 563MWac
power plants promoted un-
der the programme, after Based on KfW'’s
completion share:
153.3MW peak
124.87MWac
Indicator 2 (PA) Electric- Indicator and target level generally appear appropriate in | 240,000MWh/year OMW!/year 1,441,919MWhlyear | Total:
ity production of grid-con- terms of content. 1,518,035MWh/ye
nected solar PV power ar
plants promoted under the
programme, measured one Based on KfW's
year after completion share:
336,700MWh/year
Indicator 3 (PA) Reduc- The reduction in carbon emissions appears implausible, 130,000tCO2elyear | OtCOZ2elyear 761,333tCO2el/year | Total:
tion of annual carbon emis- | in particular with regard to constantly increasing energy 713,125tC0O2elye
sions through the grid- ar
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connected solar PV power

plants promoted under the

programme, measured one
year after completion

demand, as it can be presumed that no existing power
plants were shut down.

In this respect, the indicator can alternatively be formu-
lated as follows:

Avoidance of annual carbon emissions through the grid-
connected solar PV power plants promoted under the
programme, measured one year after completion

The target level is derived from the target level of genera-
tion capacity and therefore generally seems appropriate.

Based on KfW’s
share:
158,171tCO2elye
ar

Indicator 4 (PA) Mobilisa-
tion of private financing
(equity from project devel-
opers) for investments in
grid-connected solar PV
power plants

The indicator appears appropriate in terms of content, as
the project developers’ own contributions demonstrate
their fundamental willingness to invest in the new technol-
ogy and thus ultimately also suggest a corresponding im-
provement in the general framework conditions.
However, the mobilisation of private debt capital for in-
vestments in grid-connected solar PV power plants
should also be measured (do private banks provide debt
capital for these types of projects so that development
banks can withdraw in the future?)

In this respect, the indicator can alternatively be formu-
lated as follows:

Mobilisation of private financing (equity from project de-
velopers and debt capital from commercial banks) for in-
vestments in grid-connected solar PV power plants.

The target level cannot be meaningfully defined in ad-
vance, as it depends largely on the size of the invest-
ments to be financed and the debt capital provided by pri-
vate and public banks.

A percentage figure (proportion of the total financing)
therefore seems more suitable.

EUR 60 million

EURDO

EUR 156.4 million

EUR 179 million’

Indicator 5 (PA) Mobilisa-
tion of public Mexican fi-
nancing (Bancomext) for
investments in grid-con-
nected solar PV power
plants

The indicator falls too short as it limits itself to Ban-
comext. During the course of the project, it became ap-
parent that other public Mexican banks were able to pro-
vide debt capital for the three solar PV power plants
financed by the module. The Nafin financing share is also
funded by Kfw.

EUR 160 million

EURDO

Open

EUR 290 million

T EUR/USD: 1.0866 on 30 June 2023
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In this respect, the indicator can alternatively be formu-
lated as follows:

Provision of financing for investments in grid-connected
solar PV power plants by public banks.

The target level cannot be meaningfully defined in ad-
vance, as it largely depends on the size of the plants to
be financed, co-financing by private banks and the equity
share of the project developers.

A percentage figure (proportion of the total financing)
therefore seems more suitable.

Indicator 6 (PA) The indicator appears appropriate in terms of content, but | Yes No Yes Yes
The electricity produced is | disregards how reliably the feed-in took place as a purely

fed into the grid and remu- | qualitative indicator.

nerated.

NEW: Indicator 7 The indicator measures the extent to which KfW's invest- 1:6.69

Total mobilised investment
and KfW'’s share

ment could be leveraged by further funds.

During project appraisal:

The sustainability of the energy system in Mexico has increased.

The objective at impact level seems appropriate then as well as today.

During EPE (if target modified): N/A

Indicator 1 (PA)

Increase in annual primary
energy generation from re-
newable energy sources

The indicator generally appears appropriate to measure
the contribution of the financed solar PV power plants to
the increase in annual primary energy generation from re-
newable energy sources.

However, as a unit, the recommendation is to use GWh
per year.

>0GWh/a

0GWh/a

N/A

Total:
1,518GWhlyear

Based on KfW’s
share:
336.7GWhlyear

Annexes | 4




IKFW

Indicator 2 (PA) The indicator is not appropriate for the project, as energy | >0PJ/a or GWh/a OPJ/a or GWh/a N/A Not relevant for
Increase in annual savings | savings are not the objective of the project. module

in energy consumption

Indicator 3 (PA) The indicator is appropriate as it reflects the main objec- >0tCO2e/a>0 0tCO2e/a N/A Total:

Increase in annual avoided
greenhouse gas emissions

tive of the module (reduction of carbon emissions).

713,125tC0O2elye
ar

Based on KfW'’s
share:
158,171tCO2elye
ar
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Identification of the risks that have occurred (ex ante, identified during the course of the project and ex post)

Risk

Relevant OECD-DAC criterion

Delays due to initially unclear operationalisation of the reform and open-
ing of the electricity market (during the course of the project)

Efficiency

Mexican government’s declining commitment with regard to reducing
carbon emissions —including through the promotion of renewable energy
sources (ex-ante)

Forced transfer of built infrastructure to state property (during the course
of the project)

Sustainability
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The project measures included the award of a low-interest FC development loan to the project-executing agency
Bancomext for passing on discounted loan conditions to private investors or project developers of the four solar PV
power plants.

Project measures and their results annex

An SBF-financed programme was used to train Bancomext employees in the areas of environmental and social im-
pact assessment and management.

The following power plants were financed with the FC funds:

Last name Location Capacity Start-up of operation date

La Orejana La Orejana, State of So- 162.8MWpeak March 2019
nora, Mexico

Santa Maria Cuauhtémoc, State of 181.4MWpeak March 2019
Chihuahua, Mexico

Solem 1 Aguascalientes in the 180MWpeak September 2018
State of Aguascalientes,
Mexico

Solem 2 Aguascalientes in the 168MWpeak January 2019
State of Aguascalientes,
Mexico
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Recommendations for operation annex

No recommendations were made.
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Evaluation questions in line with OECD-DAC criteria/ex post evaluation matrix annex
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Relevance
Evaluation question Specification of the question for the pre- Data source (or rationale if the question is Rat- Weighting (- | Reason for weighting
sent project not relevant/applicable) ing /ol+)
2 0
Are the objectives of the programme Were the objectives of the programme in | Mexican energy legislation
aligned with the (global, regional and line with the Mexican government'’s objec-
country-specific) policies and priorities, | tives at the time of the appraisal and are German Federal Ministry for Economic Co-
in particular those of the (development | they still in line with the Mexican govern- operation and Development (BMZ) sector
policy) partners involved and affected ment’'s objectives today? concept: “Sustainable Energy for Develop-
and the Federal Ministry for Economic ment”
Cooperation and Development (BMZ)? | Did the objectives of the programme cor-
respond to the objectives of the German Federal Ministry for Economic Cooperation
Federal Ministry for Economic Coopera- and Development (BMZ) country strategy
tion and Development (BMZ) sector con-
cept “Sustainable Energy for Develop- Programme proposal
ment” at the time of the appraisal and do
they also correspond to the Federal Min-
istry for Economic Cooperation and De-
velopment (BMZ) objectives in the energy
sector?
Do the objectives of the programme What regulatory and institutional hurdles Programme proposal
take into account the relevant political were there for solar PV power plants?
and institutional framework conditions Interviews with project developers and
(e.g. legislation, administrative capac- What is the situation today (is there a other expert agencies
ity, actual power structures (including feed-in guarantee and remuneration)?
those related to ethnicity, gender,
etc.))?
2 o

Are the programme objectives focused
on the developmental needs and

Was the promotion of solar PV projects a
suitable approach to achieving the DC

Interview with project developers
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capacities of the target group? Was the
core problem identified correctly?

programme objective compared to other
RE power plants?

Were there alternative sources of financ-
ing for solar PV power plants at the time
of the appraisal?

Would solar PV projects have been mar-
ketable even without subsidised financ-
ing?

Interview with project-executing agency

Interview with ASOLMEX and GIZ

Were the needs and capacities of par-
ticularly disadvantaged or vulnerable
parts of the target group taken into ac-
count (possible differentiation according
to age, income, gender, ethnicity, etc.)?
How was the target group selected?

Not relevant

Non-target group project without recog-
nisable vulnerable target group

Would the programme (from an ex post
perspective) have had other significant
gender impact potentials if the concept
had been designed differently? (FC-E-

specific question)

What options did the programme offer to
take into account gender impact poten-
tials? (e.g. preferred consideration of fe-
male workers in the building and opera-
tion of the plants)

Interview with project developers

Interview with Bancomext

IKFW

Was the design of the programme ap-
propriate and realistic (technically, or-
ganisationally and financially) and in
principle suitable for contributing to
solving the core problem?

Was the product (low-interest loan) suita-
ble to support the introduction of solar PV
power plants to the market (was it able to
reduce existing hurdles)?

Interview with project developers

Interview with Bancomext

Is the programme design sulfficiently
precise and plausible (transparency
and verifiability of the target system and
the underlying impact assumptions)?

Has the design of the programme ade-
quately taken into account the existing
obstacles to the establishment of solar
PV power plants?

Are the selected indicators suitable for
measuring the developmental success of
the programme?

Interview with project developers
Interview with Bancomext
Interview with ASOLMEX

Interview with GIZ
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Please describe the theory of change,
incl. complementary measures, if nec-
essary in the form of a graphical repre-
sentation. Is this plausible? As well as
specifying the original and, if neces-
sary, adjusted target system, taking into
account the impact levels (outcome and
impact). The (adjusted) target system
can also be displayed graphically. (FC-
E-specific question)

Representation of the project’s results
logic.

If applicable, make adjustments to the
original results logic

Module proposal

To what extent is the design of the pro-
gramme based on a holistic approach
to sustainable development (interplay
of the social, environmental and eco-
nomic dimensions of sustainability)?

Are there other renewable energy
sources with producing costs that are
lower than those of solar PV power plants
and therefore have higher social (in terms
of economic profitability) and economic
sustainability?

Internet research
Interview with project developers
Interview with Bancomext

Interview with ASOLMEX

For projects within the scope of DC pro-
grammes: is the programme, based on
its design, suitable for achieving the ob-
jectives of the DC programme? To what
extent is the impact level of the FC
module meaningfully linked to the DC
programme (e.g. outcome impact or
output outcome)? (FC-E-specific ques-
tion)

Does the module objective make a mean-
ingful contribution to achieving the DC
programme objective?

Compared to other renewable energy
plants, was the promotion of solar PV
projects the most effective approach to
achieving the DC programme objective?

Interview with GIZ

Interview with project developers
Interview with Bancomext
Internet research

Interview with ASOLMEX

IKFW

Has the programme been adapted in
the course of its implementation due to
changed framework conditions (risks
and potential)?

Were there any adjustments to the pro-
gramme during the course of the project?

Reporting to the Federal Ministry for Eco-
nomic Cooperation and Development
(BMZ)

Internal follow-up reports

Project completion report PCR
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Evaluation question

Specification of the question for the
present project

Evaluation dimension: Internal
coherence (division of tasks and
synergies within German devel-
opment cooperation):

To what extent is the programme de-
signed in a complementary and collab-
orative manner within the German de-
velopment cooperation (e.g. integration
into DC programme, country/sector
strategy)?

Was there a DC programme objec-
tive that the module contributed to
achieving?

Is the objective of the project com-
patible with the sector strategy appli-
cable at the time (and today)?

Data source (or rationale if the question is not Rat-
relevant/applicable) ing

Weighting
(-1ol+)

Reason for weighting

(0]

Reporting to the Federal Ministry for Economic
Cooperation and Development (BMZ)

Interview with GIZ
Federal Ministry for Economic Cooperation and

Development (BMZ) sector and country con-
cepts

Do the instruments of the German de-
velopment cooperation dovetail in a
conceptually meaningful way, and are
synergies put to use?

Which other German DC projects, if
any, accompanied the module and
contributed to achieving the objec-
tives?

Reporting to the Federal Ministry for Economic
Cooperation and Development (BMZ)

Interview with GIZ

Is the programme consistent with inter-
national norms and standards to which
the German development cooperation
is committed (e.g. human rights, Paris
Climate Agreement, etc.)?

Were international norms and stand-
ards on human rights (child labour)
and occupational safety

observed?

Was a complaints office set up?

Who owned the land where the
plants were built?

Was compensation an issue?

Were international technical stand-
ards and norms taken into account
when building the plant?

Evaluation dimension: External
coherence (complementarity

Interview with project developers

Interview with Bancomext

Precise embedding
of the project in both
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and coordination with actors ex-
ternal to German DC):

To what extent does the programme
complement and support the partner’s
own efforts (subsidiarity principle)?

Would the project-executing agency
have been able to implement the
programme without the support of
the FC module?

Was there a counterpart contribution
from the project-executing agency,
and what measures were financed
from this?

Interview with Bancomext

IKFW

Mexico’s climate
strategy targets in
general and Ban-
comext’s business
plan in particular.
Co-financing via pub-
lic development
banks.

Is the design of the programme and its
implementation coordinated with the
activities of other donors?

What activities do the most important
donors in Mexico carry out in the
area of solar PV?

Was there consultation/coordination
with other donors?

Reporting to the Federal Ministry for Economic

Cooperation and Development (BMZ)

Interview with ASOLMEX

Was the programme designed to use
the existing systems and structures (of
partners/other donors/international or-
ganisations) for the implementation of
its activities and to what extent are
these used?

Not relevant

Are common systems (of partners/other
donors/international organisations)
used for monitoring/evaluation, learning
and accountability?

Not relevant

Annexes | 13



Effectiveness

IKFW

Evaluation question

Evaluation dimension: Achieve-
ment of (intended) targets

Were the (if necessary, adjusted) ob-
jectives of the programme (incl. capac-
ity development measures) achieved?
Table of indicators: Comparison of ac-
tual/target

Evaluation dimension: Contribu-
tion to achieving objectives:

To what extent were the outputs of the
programme delivered as planned (or

Specification of the question for the pre-
sent project

Has the project contributed to the re-
duction of carbon emissions and the in-
troduction of a technology for global cli-
mate action to the market that has not
yet been established in Mexico through
the efficient, ecologically and socially
responsible generation of electrical en-

ergy?

Were the target values of the indicators
mentioned in the appraisal report
achieved?

How has the demand for electricity and
the share of solar PV in the electricity
mix developed in Mexico?

How much electricity have the financed
power plants generated in recent
years?

Was it always possible to feed the gen-
erated electricity into the grid?

How have the generation capacity and
average producing costs for solar PV
developed in Mexico?

Was the loan to Bancomext disbursed
according to plan?

Data source (or rationale if the question is
not relevant/applicable)

Interview with project developers
Interview with Bancomext
Interview with GIZ

Internet research

Interview with ASOLMEX

Interview with project developers

Rat- Weighting ( | Reason for
ing -lol+) weighting
0
0
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adapted to new developments)?
(Learning/help question)

Were the financed solar PV power
plants built as planned and were they
connected to the grid as planned?

Interview with Bancomext

Are the outputs provided and the ca-
pacities created used?

Are the solar PV power plants able to
produce electricity and feed it into the
grid?

Interview with project developers

Interview with ASOLMEX

To what extent is equal access to the
outputs provided and the capacities
created guaranteed (e.g. non-discrimi-
natory, physically accessible, financially
affordable, qualitatively, socially and
culturally acceptable)?

Not relevant

To what extent did the programme con-
tribute to achieving the objectives?

What contribution does the programme

make to reducing carbon emissions and
to introducing solar PV power plants to

the market?

Interview with project developers

Interview with Bancomext

To what extent did the programme con-
tribute to achieving the objectives at the
level of the intended beneficiaries?

What contribution does the programme
make to the project developers of solar
PV projects in order to continue imple-

menting further power plants in the fu-

ture?

Interview with project developers

Did the programme contribute to the
achievement of objectives at the level
of the particularly disadvantaged or vul-
nerable groups involved and affected
(potential differentiation according to
age, income, gender, ethnicity, etc.)?

Not relevant

Non-target group project without recognisa-
ble vulnerable target group

Were there measures that specifically
addressed gender impact potential (e.g.
through the involvement of women in
project committees, water committees,
use of social workers for women, etc.)?
(FC-E-specific question)

Were women specifically supported as
part of the project (e.g. female employ-
ees of Bancomext, the project develop-
ers or the construction companies)?

Interview with project developers

Interview with Bancomext

IKFW
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Which project-internal factors (tech-
nical, organisational or financial) were
decisive for the achievement or non-
achievement of the intended objectives
of the programme? (Learning/help
question)

What was the effect of the SBF-fi-
nanced programme for capacity build-
ing of Bancomext's ESMS?

Interview with Bancomext

Which external factors were decisive
for the achievement or non-achieve-
ment of the intended objectives of the
programme (also taking into account
the risks anticipated beforehand)?
(Learning/help question)

How have the regulatory and institu-
tional framework conditions for solar PV
power plants changed over time since
the project appraisal?

How has the willingness of other devel-
opment or commercial banks to finance
solar PV power plants developed?

What role does the parallel TC program
“DKTI Solar” play, in particular in terms
of improving the framework conditions?

Interview with project developers
Interview with Bancomext
Interview with GIZ

Internet research

Interview with ASOLMEX

IKFW

How is the quality of the management
and implementation of the programme
to be evaluated with regard to the
achievement of objectives?

What was the role of Bancomext in the
project implementation?

Was Bancomext able to implement the
project with adequate quality?

Interview with Bancomext

How is the quality of the management,
implementation and participation in the
programme by the partners/sponsors
evaluated?

How did Bancomext coordinate with the
project developers, in particular during
the preparation and construction
phase?

Interview with project developers

Interview with Bancomext

Were gender results and relevant risks
in/through the project (gender-based vi-
olence, e.g. in the context of infrastruc-
ture or empowerment projects) regu-
larly monitored or otherwise taken into
account during implementation? Have
corresponding measures (e.g. as part

Were gender-related risks (gender-
based violence in particular) monitored
or otherwise taken into account during
implementation?

Interview with project developers

Interview with Bancomext
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of a CM) been implemented in a timely
manner? (FC-E-specific question)

Technical implementation quality during
plant building

Were the agreed technical norms and
standards also qualitatively imple-
mented during plant construction?

Assessment of the plants as part of the eval-
uation trip

IKFW

Development of so-
cial infrastructure
plans for the sur-
rounding communi-
ties

Can unintended positive/negative direct
impacts (social, economic, ecological
and, where applicable, those affecting
vulnerable groups) be seen (or are they
foreseeable)?

What unintended positive or negative
effects did the project have?

Negative effects may have arisen, for
example, from the construction and op-
eration of the power plants (ESIA risks)

Are there any negative effects on local
residents (e.g. water scarcity)?

How is water managed with regard to
cleaning the solar panels?

What happens to defective panels
(waste management)?

Interview with project developers
Interview with Bancomext

Visit to the power plant sites

What potential/risks arise from the posi-
tive/negative unintended effects and
how should they be evaluated?

What were the impacts of unintended
positive/negative direct effects?

Interview with project developers
Interview with Bancomext

Visit to the power plant sites

How did the programme respond to the
potential/risks of the positive/negative
unintended effects?

How were negative unintended effects
in particular managed?

Was the project-executing agency able
to manage them (appropriate ESMS)?

Interview with project developers
Interview with Bancomext

Visit to the power plant sites
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IKFW

Efficiency
Evaluation question Specification of the question for the pre- | Data source (or rationale if the question is Rat- Weighting (- | Reason for
sent project not relevant/applicable) ing /ol+) weighting
2 - Forced transfer of

built infrastructure
to state property

How are the inputs (financial and mate-
rial resources) of the programme dis-
tributed (e.g. by instruments, sectors,
sub-measures, also taking into account
the cost contributions of the part-
ners/executing agency/other partici-
pants and affected parties, etc.)?
(Learning and help question)

Not relevant

Only one input (low-interest loans)

To what extent were the inputs of the
programme used sparingly in relation to
the outputs produced (products, capital
goods and services) (if possible, in a
comparison with data from other evalu-
ations of a region, sector, etc.)? For ex-
ample, comparison of specific costs.

How high are the costs per MW of in-
stalled output for the three financed

power plants, and how does this size
compare regionally and with solar PV
plants built in Mexico at a later time?

Were the favourable terms passed on
by Bancomext to the project develop-
ers?

Interview with project developers
Interview with Bancomext
Interview with GIZ

Interview with ASOLMEX

If necessary, as a complementary per-
spective: To what extent could the out-
puts of the programme have been in-
creased by an alternative use of inputs
(if possible, in a comparison with data
from other evaluations of a region, sec-
tor, etc.)?

Were there other development banks
that could have acted as project-execut-
ing agencies?

Interview with project developers

Interview with Bancomext

Were the outputs produced on time and
within the planned period?

How long did the lending process to the
project developers take, and how did the
developers view the process?

How long was the construction phase
for the power plants?

Interview with project developers
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Were the coordination and manage-
ment costs reasonable (e.g. implemen-
tation consultant’'s cost component)?
(FC-E-specific question)

Not relevant

No implementation consultant involved

Was the implementation of the plants
cost-effective?

Were the construction contracts
awarded and implemented cost-effec-
tively?

Are the plants profitable despite rela-
tively low feed-in remuneration?

Interview with project developers and opera-
tors

IKFW

In what other ways and at what costs
could the effects achieved (out-
come/impact) have been attained?
(Learning/help question)

Were there alternatives to the selected
project structure (e.g. direct financing of
the power plants)?

Would the state-owned energy company
also have come into question as a pro-
ject-executing agency?

Interview with project developers
Interview with GIZ

Interview with ASOLMEX

To what extent could the effects
achieved have been attained in a more
cost-effective manner, compared with
an alternatively designed programme?

Not relevant

If necessary, as a complementary per-
spective: To what extent could the posi-
tive effects have been increased with
the resources available, compared to
an alternatively designed programme?

Not relevant
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Impact

IKFW

Evaluation question

Evaluation dimension: Over-
arching developmental changes
(intended)

Is it possible to identify overarching de-
velopmental changes to which the pro-
gramme should contribute? (Or if fore-
seeable, please be as specific as
possible in terms of time.)

Specification of the question for the pre-
sent project

Did the project contribute to the DC pro-
gramme objective (the sustainability of the
energy system in Mexico is increased)?

Did the programme contribute to the break-
through of photovoltaic technology in Mexico
as a renewable energy source?

Data source (or rationale if the question is
not relevant/applicable)

Interview with project developers
Interview with GIZ

Interview with Bancomext
Internet research

Interview with ASOLMEX

Is it possible to identify overarching de-
velopmental changes (social, eco-
nomic, environmental and their interac-
tions) at the level of the intended
beneficiaries? (Or if foreseeable,
please be as specific as possible in
terms of time)

What effects did the project have with regard
to the project developers and at sector level
(introduction of a new technology to the mar-
ket)?

Interview with project developers
Interview with GIZ
Interview with Bancomext

Interview with ASOLMEX

To what extent can overarching devel-
opmental changes be identified at the
level of particularly disadvantaged or
vulnerable parts of the target group to
which the programme should contrib-
ute? (Or, if foreseeable, please be as
specific as possible in terms of time)

Evaluation dimension: Contribu-
tion to overarching developmen-
tal changes (intended)

Not relevant

Non-target group project without recog-
nisable vulnerable target group

Rating Weighting (- | Reason for
/ol+) weighting
0
o]
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To what extent did the programme ac-
tually contribute to the identified or fore-
seeable overarching developmental
changes (also taking into account the
political stability) to which the pro-
gramme should contribute?

What contribution does the project make to
the DC programme objective?

Particularly relevant here are the following
indicators:

-Increase in annual primary energy genera-
tion from renewable energy sources
-Increase in annual avoided greenhouse gas
emissions

Internet research

Interview with GIZ

To what extent did the programme
achieve its intended (possibly adjusted)
developmental objectives? In other
words, are the project impacts suffi-
ciently tangible not only at outcome
level, but at impact level? (e.g. drinking
water supply/health effects)

Has the project achieved its development
policy objectives, i.e. has it

-contributed to introducing a technology for
global climate action to the market that has
not yet been established in Mexico and -con-
tributed to the sustainability of the energy
system in Mexico?

Interview with project developers
Interview with GIZ
Interview with Bancomext

Interview with ASOLMEX

Did the programme contribute to
achieving its (possibly adjusted) devel-
opmental objectives at the level of the
intended beneficiaries?

Has the project led to the project developers
implementing further solar PV projects?

Interview with ASOLMEX

Has the programme contributed to
overarching developmental changes or
changes in life situations at the level of
particularly disadvantaged or vulnerable
parts of the target group (potential dif-
ferentiation according to age, income,
gender, ethnicity, etc.) to which the pro-
gramme was intended to contribute?

Not relevant

Non-target group project without recog-
nisable vulnerable target group

Which project-internal factors (tech-
nical, organisational or financial) were
decisive for the achievement or non-
achievement of the intended develop-
mental objectives of the programme?
(Learning/help question)

What were the decisive factors of the pro-
gramme?

-the basic provision of financing?

-the subsidised conditions?

Interview with project developers
Interview with GIZ

Interview with Bancomext

Which external factors were decisive for
the achievement or non-achievement of
the intended developmental objectives

What regulatory or institutional changes
have enabled or accelerated the implemen-
tation of the power plants?

Interview with project developers

Interview with GIZ

IKFW
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of the programme? (Learning/help
question)

Interview with Bancomext

Interview with ASOLMEX

Does the project have a broad-based
impact?

- To what extent has the pro-
gramme led to structural or in-
stitutional changes (e.g.in or-
ganisations, systems and
regulations)? (Structure for-
mation)

- Was the programme exem-
plary and/or broadly effective
and is it reproducible? (Model
character)

How has the expansion of solar PV power
plants in Mexico developed?

What financing options are now available for
solar PV power plants (commercial banks)?

Were there any FC successor projects in this
action area?

Internet research

Interview with project developers
Interview with GIZ

Interview with Bancomext
Interview with ASOLMEX

Interview with KfW sector team

How would the development have gone
without the programme (developmental
additionality)?

Would the power plants have been built
even without the provision of subsidised
loans by FC (were there alternative sources
of financing)?

Interview with project developers

IKFW

N/A

To what extent can unintended over-
arching developmental changes (also
taking into account political stability) be
identified (or, if foreseeable, please be
as specific as possible in terms of
time)?

In addition to the avoidance of carbon emis-
sions and the market development of a new
technology, were there any other overarch-
ing developmental impacts?

Has the expansion of the electricity grid kept
pace with the expansion of decentralised re-
newable energy or have there been/are
there instabilities?

How does the planned electricity and consti-
tutional reform have a negative impact on
power plants and the sector in general?

Interview with Bancomext

Interview with GIZ

Did the programme noticeably or fore-
seeably contribute to unintended

Were there unintended positive/negative di-
rect developmental impacts?

Inspection of the plants
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(positive and/or negative) overarching
developmental impacts?

What do they look like?

Interview with Bancomext

Interview with project developers

Did the programme noticeably (or fore-
seeably) contribute to unintended (posi-
tive or negative) overarching develop-
mental changes at the level of
particularly disadvantaged or vulnera-
ble groups (within or outside the target
group) (do no harm, e.g. no strengthen-
ing of inequality (gender/ethnicity))?

Were there any negative overarching devel-
opmental changes in the programme’s inter-
vention area (e.g. with regard to environmen-

tal damage during construction and

operation or with regard to residents near the

power plants?)

Inspection of the plants
Interview with Bancomext

Interview with project developers

Sustainability

IKFW

Evaluation question

Specification of the question for the
present project

Data source (or rationale if the question is
not relevant/applicable)

Rating

Weighting (
-lol+)

Reason for
weighting

(o]

Are the target group, executing agen-
cies and partners institutionally, person-
ally and financially able and willing
(ownership) to maintain the positive ef-
fects of the programme over time (after
the end of the promotion)?

Are the power plants running
smoothly?

Is a continuous supply of power possi-
ble?

Are the current feed-in tariffs cost-ef-
fective, and can the plants be operated
economically? Are there long-term off-
take agreements or does the power
have to be sold via the spot market?

How are the plants maintained?

Are the systems properly maintained in
accordance with the operating manual?

Inspection of the plants
Interview with Bancomext

Interview with project developers
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What happens to defective modules
(waste management)?

To what extent do the target group, ex-
ecuting agencies and partners demon-
strate resilience to future risks that
could jeopardise the impact of the pro-
gramme?

Evaluation dimension: Contribu-
tion to supporting sustainable
capacities:

Did the programme contribute to the
target group, executing agencies and
partners being able and willing (owner-
ship) to maintain the positive effects of
the programme over time in terms of fi-
nancial, personnel and institutional ca-
pacity, and, where necessary, to curb
negative effects?

What risks (e.g. regulatory) exist with
regard to the continued operation of the
power plants, and how do the owners
plan to deal with them?

How is the financing of solar PV power
plants now anchored at Bancomext and
how has it developed?

Are sufficient financial resources avail-
able to operate the power plants
(0&Mm)?

Interview with project developers

Interview with ASOLMEX

Inspection of the plants
Interview with Bancomext

Interview with project developers

IKFW

Did the programme contribute to
strengthening the resilience of the tar-
get group, executing agencies and part-
ners to risks that could jeopardise the
effects of the programme?

Not relevant

Strengthening resilience was not part of the
programme

Did the programme contribute to
strengthening the resilience of particu-
larly disadvantaged groups to risks that
could jeopardise the effects of the pro-
gramme?

Evaluation dimension: Durability
of impacts over time

Not relevant

Non-target group project without recognisa-
ble vulnerable target group

Change of gov-
ernment in 2018
put renewable en-
ergy from private
production at a
disadvantage
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How stable is the context of the pro-
gramme (e.g. social justice, economic
performance, political stability, environ-
mental balance)? (Learning/help ques-
tion)

Are there risks that the (particularly reg-
ulatory) environment has changed neg-
atively for the operators of the plants?

Are there any security risks in the re-
gion of the power plants?

Interview with GIZ
Interview with Bancomext

Interview with project developers

To what extent is the durability of the
positive effects of the programme influ-
enced by the context? (Learning/help
question)

How would the aforementioned risks af-
fect the yield of the power plants?

Interview with project developers

To what extent are the positive and,
where applicable, the negative effects
of the programme likely to be long-last-
ing?

Which mitigation measures can lower
the aforementioned risks?

Interview with project developers

How sustainable is the operation of the
plants?

How are replaced defective compo-
nents handled?

Is there proper disposal of the resulting
waste?

Are the plants secure against burglary
and vandalism?

Is the operating staff properly accom-
modated in the plants and in a manner
suitable for personnel?

Is the debt service of the project devel-
opers to Bancomext and from Ban-
comext to KfW carried out according to
plan?

Interview with project developers

Interview with Bancomext

IKFW
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