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Executive Summary

Environmental protection is a new and increasingly important concept in Mexican policy making. In
addition, the country needs to improve its insufficient and ageing infrastructure. New policies, laws
and regulations support a new mindset to tackle these important issues.

With economic growth the need for energy is increasing.

The Mexican energy reform, which is currently being implemented, will end the state monopoly and
liberalize the market. Diversification of energy sources, growth of renewable energy and reduction of
carbon dioxide and greenhouse gases are among the government’s long-term goals for the coming 20
years. Auctions for contracts in wind, solar and geothermal energy started in March 2016, initializing
the wholesale market and attracting large international energy companies into Mexico.

In line with the Mexican government’s initiatives, the three leaders of the NAFTA countries presented
in June 2016 the North American Climate, Clean Energy and Environment Partnership Action Plan, to
align their policies regarding clean energy, energy efficiency and emission goals. The three NAFTA
countries joined the Paris Agreement on climate change, a reduction of emissions and promotion of a
clean economy. Mexico ratified the agreement in September 2016. In March 2016 the countries of
the Pacific Alliance (Mexico, Colombia, Peru and Chile) signed a green economy declaration, commit-
ting to a green development plan and discussing a possible carbon emissions market.

The Low Carbon Business Action (LCBA) supports the government’s future goals for Mexico. The LCBA
aims to reduce CO?% emissions in Mexico by mapping the needs and fitting these with the best solutions
of European companies in the areas of energy efficiency (buildings and industry), waste and waste
water management.

Access for the Mexican population to clean drinking water is another leading policy objective. Mexico’s
water services are not fulfilling the requirements, which could be expected from an OECD country.
Even in the capital, less than half of the population has access to a constant stream of drinking water,
leading to tensions within the society.

This Whitepaper is the result of a thorough analysis of 11 different Cleantech sectors in Mexico, includ-
ing current policy changes.

The Whitepaper evaluates national and international incentive programs of these sectors and con-
cludes that six sectors in Mexico should be of special interest for Swiss internationally oriented Clean-
tech companies, namely: drinking water, waste water treatment, solar energy, energy
efficiency, sustainable buildings and pollution control.

Table 1: Key Cleantech Figures

Key Cleantech Figures

Investments in clean energy 2016-2030 USD 72 bn

Added capacity clean energy 2016-20130 MW 35.534

Annual CO; reduction 2015 - 2040 64 M-tons

Water consumption per capita annually 690 m3 (77% agriculture)
Drinking water distribution loss 30-40%

Population without running water 9m

1 United Nations Framework Convention on Climate Change, 2016
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1. Overview

1.1. Why This Whitepaper?

Mexico is a country of significant economic importance, measured both globally and within Latin Amer-
ica. The country is one of two Latin American members of the OECD (Chile being the other), with an
economic size of Italy (GDP in USD 2015), and only slightly behind France and the United Kingdom?.

Despite the present uncertainties in the bilateral US-Mexican relationship, Mexico is moving rapidly
towards becoming a significant economic power with a clear objective to continue on its path of global
economic integration.

Thus, with its economic growth and the position Mexico is assuming among the other OECD countries,
the need for more and cleaner energy, clean water and reduction of the overall environmental impact
is growing. In 2016 Mexico invested almost USD 15 billion in environmental measures.

With the recent visit by the President of the Swiss Federation in November 2016 the bilateral relation-
ship between Switzerland and Mexico continues to be strengthened.

This Whitepaper aims to support Swiss Cleantech companies in their decision-making process for a
possible market entry into Mexico.

Please notice, throughout the Whitepaper the separation of thousand (1,000) and decimals (1.0) is
according to the American nomenclature.

1.2. Growing Environmental Awareness Leads to Policy Shifts

During the last two decades, Mexico has shown leadership towards implementing sustainable devel-
opment measures. Climate change and water scarcity are among Mexico’s major environmental chal-
lenges®. The country has therefore signed international agreements within the UN Framework Con-
vention on Climate Change (UNFCCC) in 1993 and the Kyoto Protocol, ratified in 1998. In 2015, before
the COP21 conference in Paris, Mexico had pledged to substantially reduce greenhouse emissions by
50% between 2000 and 2050% increase the clean energy share of total production to 35% by 2024,
reduce methane releases, reach zero deforestation and guarantee urban and industrial water treat-
ment for all cities larger than 500,000 inhabitants. The country was among the first countries to ratify
the Paris Agreement, which came into force in November 2016°. The Federal Government subse-
quently outlined its “Climate Change Mid-Century Strategy”®. Additionally, Mexico will sell only ultra-
low sulphate gasoline and diesel, recover methane from waste water plants and landfills and introduce
bio digesters in agricultural production’.

These environmental policy changes will result in large future investment commitments. In 2015 alone,
Mexico invested some USD 4 billion in clean energy®. Over the last decade the environmental invest-
ments have increased at an annual rate of 6%, amounting to USD 14.7 billion in 2016, as indicated in
figure 1 below. Consequently, Mexico has established itself as a global leader in remedying climate
change in recent years®.

2 OECD, 2016

3 Téllez Martinez, Villarreal Ugarte, Menchaca, Porsen Oveergard, and Bremer, 2014
4 Climate Investment Fund [CIF], 2011

5> United Nations Framework Convention on Climate Change, 2016

6 SEMARNAT-INECC, 2016

7 Expansién en Alianza con CNN, 2015

& MacDonald, 2016a

9NRDC, 2016
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Figure 1: Mexico Environmental Investments©
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Between 2001 and 2011 the energy consumption per capita grew more than 2% annually, while the
energy production fell by 0.3% per year®'. The Ministry of Energy forecasts an annual increase in energy
demand of 3.5% for the coming decade®. Mexico’s pledged goals on clean energy are leading to a shift
in its energy production towards renewable energy. Costs of environmental degradation were esti-
mated at approximately 5% of GDP in 2011, primarily triggered by the health impact of air pollution,
while over-exploitation of natural resources — such as water — is threatening sustainability®3.

The National Development Plan (NDP) 2007-2012 already introduced a National Climate Change
Strategy, which included sustainability®*. It has been followed by the national climate law with clear
goals regarding GHG emission reductions with specific plans to reach these goals. One of several
planning instruments of this law is the Special Climate Change Program SCCP 2014-2018 (PECC 2014-
2018 in Spanish)*®®.

The EU project “Low Carbon Business Action in Mexico” was launched in December 2015, The project
will detect industries and entities interested in establishing cooperation partnerships. Furthermore, it
supports the detection of “needs, existing technology gaps, possible funding in Mexico and creating a
pool of potential consumers of green technologies with suppliers from the EU”Y. Additionally, the pro-
ject “identifies EU’s best offer and technical state of the art solutions to cover the identified needs.”
“The project will provide business opportunities between the European Union and Mexico in the fol-
lowing specific sectors: energy efficiency; construction industry; waste management; and waste water
management”*®, Accordingly, matchmaking events are being organized to bring some 200 European
entrepreneurs together with Mexican stakeholders.

In June 2016, the three NAFTA countries announced their energy plan, as the three leaders committed
to have 50% of their energy generated by green sources by 2025, prohibit HFC (hydrofluorocarbons)
and significantly reduce greenhouse gas emissions, including methane from the oil and gas (40-45%

10 Hinman & Kreps, 2016

11 Banco Interamericano de Desarrollo [BID], 2014
12 pricewaterhouseCoopers [PwC], 2014

13 Valdivia de Richter, 2013

14 Téllez Martinez et al., 2014

15 SEMARNAT-INECC, 2016

16 Setuain, 2015

17 Low Carbon Business Action in Mexico, 2015

18 Low Carbon Business Action in Mexico, 2015
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reduction by 2025), agriculture and landfills industry. Subsidies for fossil fuels will be phased out by

2025%, The plan also foresees measures to advance energy efficiency and promote zero/low emission
vehicles.

In March 2016, the Pacific Alliance’s Ministers of Environment signed their Green Growth Platform?

with the aim, among others, to strengthen sustainable consumption and production methods and pro-
moting investments in environmental goods and services.

The economic impact of the Mexican initiative is significant. In a recent report, the International Fi-
nance Corporation (IFC) estimates the investment potential in renewable energy to USD 75 billion and
more than USD 3 billion in energy efficiency measures?:.

1.3. Mexico a Large Market and Great Opportunity for Swiss Companies
The Mexican population, (with its app. 128 million inhabitants) is growing around 1.6 million (or 1.4%)

per year??. The economy has in recent years also been growing steadily at over 2% per year?.

Figure 2: Quarterly GDP Percentage Change to Previous Period of Mexico?*

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Among all the Latin American countries, Mexico keeps the first position in the 2017 “Ease of Doing
Business” ranking issued yearly by the World Bank (47" overall), on par with EU countries like Italy (50)
or Belgium (42)%. Less positive is Mexico’s 123™ position in the 2017 Corruption Perception Index by
Transparency International®.

Despite Mexico’s economic growth in recent years, Switzerland’s exports of goods to the country
(without gold) dropped 17% in 2015 compared to 2014, reaching CHF 1,444 million —the same level as
the annual exports to Sweden or the Czech Republic?. In 2014, machines and electronics amounted
to CHF 318 million®,.

19 The White House, 2016a

20 The Pacific Alliance, 2016

21 International Finance Corporation [IFC], 2016

22 \Worldometers, 2017

2 TradingEconomics, 2017

24 OECD, 2016b

25 The World Bank Group, 2016a

26 Transparency International, 2016

27 Federal Department of Finance & Federal Customs Administration, 2016

28 Federal Department of Economic Affairs, Education and Research & State Secretariat for Economic Affairs, 2016

March 2017 — Whitepaper Mexico Cleantech



School of
Management and Law

zh
EE aw

A negative correlation between the currency exchange development (see chart on next page) and the
drop in exports could be one of several explanations.

Switzerland’s imports from Mexico have been rising in the last years, surpassing its corresponding ex-
ports®.

Top Swiss imports from Mexico are pharmaceuticals, vitamins and diagnostics, accounting for 46% of
all Swiss imports. The same industries reach number one status in Swiss exports, followed by machines
and electronics, precision instruments and watches.

Since July 2001, Switzerland, as a member of the European Free Trade Association (EFTA), has bene-
fited from the free trade agreement signed with Mexico, allowing practically all of EFTA’s exports to
enter Mexico tax-free. The Mexican government recently implemented different reforms in order to
reduce entry barriers such as expenditures for company registration for foreign investors and needed
time to start a new business. It is expected that these reforms will further increase foreign direct in-
vestment in Mexico®”3%,

Being an OECD country, Mexico is not a focus country of Swiss Agency for Development and Coopera-
tion (SDC), or the State Secretariat for Economic Affairs (SECO).

Figure 3 shows the steady depreciation of the Mexican peso against the Swiss Franc, resulting in very
attractive investment opportunities in Mexico for Swiss companies. By 2013, the total Swiss direct in-
vestment in Mexico amounted to CHF 12.8 billion®2. Swiss companies employ approximately 52,000
people in Mexico and are the 9% biggest direct investors in Mexico3.

Figure 3: MXN — CHF Chart (01.2007 — 01.2017)34
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29 Federal Department of Finance & Federal Customs Administration, 2016
30 The World Bank Group, 2016b

31 Speyside Corporate Relations, 2016

32 State Secretariat for Economic Affairs [SECO], 2016

33 Secretaria de Economia, 2015

34 XE, 2017
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1.4. Whitepaper Purpose and Methodology

Due to the above-mentioned shifts in its environmental policy and economic growth, Mexico needs
new technologies in many sectors.

This Whitepaper will principally focus on the Cleantech areas, where Swiss companies are known to
be strong (international) players. Thus, areas such as wind power, to be widely installed in Mexico, will
not be discussed in detail.

As the Mexican Cleantech market appears not to have gained much attention yet by Swiss firms, this
Whitepaper serves as a first comprehensive collection of the market conditions of the Cleantech sec-
tors in Mexico. The paper is providing insights into sectors where Swiss companies are believed to have
significant market opportunities, as well as highlighting sectors where it is recommended to refrain
from entering.

The Whitepaper provides an overview over the general market conditions, regulations, growth pro-
spects and political initiatives. Also financing aspects by international bodies, government programs
and tax incentives specifically for the Cleantech/Energy sector are covered in the report. Moreover,
other socioeconomic features that might lead to policy changes are included, such as social groups
impaired by environmental change or insufficient infrastructure.

The Whitepaper is divided into the different Cleantech sectors and prioritized according to growth
perspectives, domestic (Mexican) regulations and to the authors’ estimations of the potential for Swiss
Cleantech companies.

For each sector there is a description of the issues, the relevant investment programs of the below
mentioned organizations regarding duration, conditions and amounts followed by a set of recommen-
dations.

The paper takes into account the initiatives of:
e Mexico’s Government agencies, ministries and governmental organizations
e C(Climate Investment Fund (CIF)
e Climate Technology Fund (CTF)
e International Monetary Fund (IMF)
e Inter-American Development Bank (IADB)
e International Energy Agency (IEA)
e International Finance Corporation (IFC)
e North American Development Bank
e OECD
e  World Bank (IBRD)

March 2017 — Whitepaper Mexico Cleantech
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2. Renewable Energy

2.1. Issues

Liberalization of Energy Production: The Mexican Energy Reform

The Mexican Energy Reform packages from 2015, the Electric Industry Law (LIE), the CFE Law termi-
nating the status of Mexico's state power utility - Comisién Federal de Electricidad (CFE) - and the
amendments of the articles 25, 27 and 28 in the Mexican constitution have ended 75 years of state
monopoly.

The reform establishes a call for long-term procurement of (electric) power. The CFE (Federal Energy
Commission) manages 75% of the installed generating capacity and has until 2015 been the only pro-
vider of electricity transmission and distribution services. The implementation of the electric reform is
expected to be completed by 2018%.

The Mexican Ministry of Energy (SENER) forecasts an annual increase in energy demand of 3.5%%,
while the total energy demand for the next 25 years is estimated to increase by approximately 72%,
from currently 305 TWh to 512 TWh in 2040%. By 2028 an additional total of 55-66 GW of capacity will
be needed to meet the demand and to compensate for 11.8 GW of retirements3¥/3,

The liberalization and privatization of the energy sector aim to increase the energy supply and hence
lower prices. According to a recent IMF Working Paper, “reductions in electricity tariffs derived from
the energy reform could increase manufacturing output annually by up to 3.6%, and overall real GDP
by 0.6%"4°, due to improved competitiveness.

The vast majority of Mexico’s energy is derived from fossil fuels, mainly natural gas. Mexico has 63.6
GW of installed capacity (2015)*, of which 48.0 GW from fossil fuels, 11.7 GW from hydropower, 1.4
GW from nuclear and 1.6 GW from wind energy. Co-generation facilities (e.g. gas energy plants which
are also used for heating) and self-supplied energy production installations combine another 8 GW*2,
Natural gas production is growing too, but does not yet meet the country’s needs. “Clean energy”
includes nuclear energy and co-generation plants, according to the Mexican definition®,

Mexico is the 7™ largest oil producer in the world, but production has recently been declining due to
ageing oil fields. In 2013 Mexico exported half of the oil, which accounted for 32% of total government
revenues*,

Renewables

According to a recent study by the IFC, the potential for renewable energy investments could reach up
to USD 75 billion by 2030%. In 2015, Mexico already invested USD 4 billion in renewable energy, reach-
ing the 9" place in the Climatescope ranking on renewable energy*°.

35 Noticias MVS, 2016

36 pwC, 2014

37 Noticias MVS, 2016

38 Apricum, n.d.

39 Sopinka, 2015

40 Alvarez & Valencia, 2015

41 Secretaria de Energia [SENER], 2016
42 Sopinka, 2015

43 Hering, 2015

44 Sopinka, 2015

45 International Finance Corporation [IFC], 2016
46 Garcia, 2016a
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To meet the needs for more energy, Mexico is, as mentioned, planning to add another 57 GW installed
capacity by 2030%, hereof app. 35 GW in clean energy, attracting an estimated USD 120 billion in total
energy investments, including distribution and transmission. This program will cost the Mexican gov-
ernment around USD 14 billion®.

School of
Management and Law

In addition to gas co-generation, Mexico will be looking into three areas of renewable energy genera-
tion, namely wind, solar and geothermal energy.

According to the national development program PRODESEN (Programa de Desarrollo del Sistema Eléc-
trico Nacional), Mexico will add the following clean and conventional energy capacities by 2030:

Table 2: Mexican Energy Capacity Forecast 2015 - 2030

2016-2030 2015-2030
Technology?#? New MV M-USD30 Total MW
Wind 1,600 12,000 21,248 13,600 11.3%
Co-Generation 7,045 6,704 7,045 5.8%
Hydro 11,700 4,493 6,129 16,193 13.4%
Nuclear 1,400 4,191 18,411 5,591 4.6%
Solar 100 6,849 18,411 6,949 5.8%
Geothermic 800 895 1,362 1,695 1.4%
Bio Energy 61 59 61
Cleant Total 15,600 35,534 72,324 51,134 42.4%
Fossil Fuels 48,000 20,454 17,836 68,454 56.7%
Other Conventional 1,136 1,308 1,136 0.9%
Conventional Total 48,000 21,590 19,144 69,590 57.6%
Energy Total 63,600 57,124 91,468 120,724 100.0%

As the numbers in table 2 indicate, the interest in non-hydro renewables is still new in Mexico.

Another 21.5 GW will be added through conventional energy sources, principally oil and gas amounting
to approximately USD 19.1 billion.

Most of the new capacity will be for (grid) distribution. The investments in distribution and transmis-
sion will amount to approximately USD 30.5 billion during the same period.

However, Mexico also plans to expand the so-called own use capacity. Currently, 293 MW of hydro
power is installed for own use.

47 PwC, 2016

48 Bierzwinsky et. al., 2016

4 pwC, 2016

50 X-Rates, 2017 (Average Exchange Rate USD-MXN in 2016: 1USD = 18.69 MXN)
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Mexico will need significantly more capacity to meet the economic and societal growth forecasts, ex-
emplified by figure 4, which compares the present (2013) energy consumption in the three NAFTA
countries and their respective sectors®!. Especially notable is the relatively low share of ‘services’ and
‘residential’ of the total Mexican energy consumption.

School of
Management and Law

Figure 4: Composition of Electricity Consumption per Sector, 2013 of the Three NAFTA Countries (in GWh Percentage)>?
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In rural areas, one to two million Mexicans still lack electricity. Here, small scale local solar facilities
could be a solution, rather than expanding the grid®.

In hydro, the National Commission for Energy Efficiency (CONUEE) estimates that Mexico’s southern
states have the potential to install more than 400 MW through small hydro projects®®.

By 2018, Mexico plans to triple the country’s installed wind energy capacity®®.

According to Bloomberg New Energy Finance (BNEF), by 2040 renewable energy will account for 69%
of all energy sources in Mexico, reducing annual CO2 emissions from 131M tons in 2015 to 67 million
tons®. Furthermore, BNEF expects a decrease in costs for generating onshore wind (per

51 SENER, 2015

52 SENER, 2015

53 Population Reference Bureau, 2016
54 The World Bank, 2016a

55 U.S. Embassy - Mexico City, 2013

6 Sopinka, 2015

57 Noticias MVS, 2016
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MWh) by 41% by 2040, and solar photovoltaics by 60%, making these two technologies the cheapest
options for producing electricity in Mexico from 2020 onwards>®.

In the last quarter of 2016, five new large projects are going through the formal procedures with the
Secretaria de Medio Ambiente y Recursos Naturales (Semarnat). One wind and one solar project will
be built in Coahuila state, where substantial industrial production growth is expected. Two solar pro-
jects are planned in Chihuahua State and one combined cycle plant in the state of Sonora®. Those five
plants will add 698 MW in these northern states.

Currently gas co-generation benefits the most from the reforms, due to its low price and its definition
as clean energy.

However, some of the constructions for wind parks and hydroelectric power plants have recently been
blocked by neighboring towns and ejidos (communal agricultural land) and have been encountering
legal action. Several projects had to be suspended by those amparos (local legal actions against the
state)®°.

Transmission and Distribution

The increase in installed capacity will lead to a further expansion of the grid infrastructure worth ap-
proximately USD 30.5 billion in new investments®?.

As indicated in figure 5, most of the investments will flow into the modernization and expansion of the
distribution and transmission systems. (Please observe that the figures are in MXN, yearly average
2016: 1 USD = 18.69 MXN)®2. Further, the 2016-2030 investment plan foresees a higher degree of mod-
ernization and publicly financed transmission projects, than the previous 2015-2029 plan®.

CENACE, the Technical System Operator is responsible for managing the National Electric System and
will thus oversee these new investments. ®*

Figure 5: Distribution and Transmission Costs (in bn MXN)&4
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58 MacDonald, 2016b

59 Vazquez, 2017

60 Mexico News Daily, 2016
61 pwC, 2016

62 X-Rates, 2017

63 pPwC, 2016

64 pwC, 2016
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According to LIE, private companies can bid at CENACE for long term capacity contracts in energy trans-
mission and distribution infrastructure in combination with the state utility company, or SENER, the
Secretariat of Energy of Mexico, which will carry out the distribution and transmission activities®. The
first tender, a 600 km high voltage direct current line between the Valley of Mexico and the Oaxaca
state, was published in October 2016. Awards for this first privately built and operated trans-mission
line will be granted in April 2017°%. A total of 24,599 km of transmission lines are expected to be built
by 2029 in order to reach the 3.5% annual capacity growth®’.

Opening the Generation Market

With the latest legislation, Mexico is breaking the monopoly for distributed energy generation, as in-
dicated in figure 6. The graph below shows the shift of the Mexican Electricity Reform. Before, prices
and supply were set by a monopoly (SEN). Now public and private energy suppliers meet energy users
at a wholesale market scheme.

Figure 6: Generation Scheme Before and After the Energy Reform®8

Generation scheme/consumption of the sector prior to Generation scheme/consumption of the sector after
the reform (Non comprehensive) the reform (Non comprehensive)

CFE Private
entities

Public —

SEN

Operating

]

Qualified
Users Qualified Users Last Resource Basic Service
\L Suppliers Suppliers Suppliers

* Private involvement in the sale to CFE
**New bequeathed power stations and permits (PIE, Auto-supply and others)

According to Apricum®, the opportunities for foreign developers can be found in the downstream ser-
vices sector for distributed and utility-scale generation, engineering, procurement and construction.

The first ever auction for large scale renewable energy in Mexico took place on March 30t 2016, where
energy developers won 15-year contracts to produce 620 MW of wind and 1,100 MW of solar energy
projects’®. The contracts for solar power include the right to provide 3,000 GWh of energy for USD
40.50/MWh to the CFE from 2018 onwards and were won by Enel Green Power (Italy),

65 pwC, 2015

66 Argusmedia, 2016

67 PwC, 2015

58 pwC, 2014

9 Apricum, n.d.

70 Dezem & Williams, 2016
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SunPower Systems Mexico (USA) and Recurrent Energy, a subsidiary of Canadian Solar Inc. and Alten
Renewable Energies (Spain/The Netherlands)’*. The awarding of 5.4 million project related CELs (Trad-
able Clean Energy Certificates), in addition to the electricity tariffs, is needed to reach the above prices
(see next page for a description).

The new solar projects are located in the states of Aguascalientes, Guanajuato and Coahuila. The con-
tracts are expected to generate USD 2.1 billion in investments according to the Vice Minister of Energy,
Cesar Hernandez.

This first Mexican renewable power auction attracted 109 bidders, who submitted 468 technical offers,
while 69 bidders presented financial bids’?. The second auction in September 2016 resulted in USD
4bn in investments in solar and wind energy for the production of 8.9 GWh, which represents 3% of
the current energy generation in Mexico’®. The price agreed is set at USD 33.47/MWh. There will be
more auctions in the coming months. Mexico forecasts private investments in the energy industry to
reach USD 62.5 billion by 201874,

Certificates

Tradable Clean Energy Certificates (Certificados de Energias Limpias “CEL”) are instruments issued by
the Mexican Energy Regulatory Commission ("CRE")”®>. Requirements and criteria are defined by
SENER. Every “clean energy” producing plant will receive one CEL for each MWh generated and most
industry participants will be required to obtain CELs in an open market’®. Those large companies need
to reach 5% of renewable energy consumption by 2018. This new policy will come into effect in 2018
and will have a positive effect on the competitiveness of clean energy producers. Mexico promotes
carbon reduction through cost effectiveness among its partners in the Pacific Alliance, where a com-
mon carbon market has been discussed”’.

Pricing

Mexico subsidizes almost all the energy generation including electricity, gasoline, diesel, and liquefied
petroleum gas, which costs around USD 12.9 billion per year, equivalent to 1.7% of GDP’®. Subsidies
are for most of the residential and agricultural consumption, while the commercial and industrial sec-
tors are charged at the market prices”.

In 2014 Mexico introduced a carbon tax on fossil fuels in order to promote cleaner fuels and to raise
the awareness of CO, emissions. The law, “Excise Tax Law on Production and Services (IEPS Law)” and
its amendments from 2016, stipulates increasing taxes according to the CO; emissions of the different
types of fossil fuels. Only natural gas is exempted from any taxes®.

Mexico counts on market oriented regulation schemes, instead of feed-in tariffs. Therefore, renewa-
bles compete directly with fossil fueled plants. Those schemes include net metering and self-supply,
as well as small-scale producer schemes, in which renewable energy plants must compete directly with
fossil-fired power plants. In order to get permits for energy projects, the provider presents the Ministry
of Energy with not only an assessment of the social impacts, but also with mitigation measures®?.

71 Diaz Lépez, 2016

72 Diaz Lopez, 2016

73 Garcia, 2016b

74 Dezem & Williams, 2016

75 Lajous, 2014

76 Jones Day, 2015

77 Diario de Puebla, 2016

78 Sopinka, 2015

7 Alvarez & Valencia, 2015

8 The World Bank Group, 2016¢
81 KMPG International Coorporative, 2015
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Besides the regular subsidized household tariff, there are two other major non-subsidized tariffs driv-
ing the Mexican electricity market®2. Firstly, for high energy consuming households (around 1 million)
residential electricity prices cost up to 28 USDc/KWh8. Secondly, for commercial facilities the tariff
reaches up to 23 USDc/KWh)&,

It is expected, that new energy providers will be entering niche areas of generation and supply. The
provinces Nuevo Leon (4.7 million inhabitants) and Queretaro (0.8 million inhabitants) have been
named as favored locations, due to their growth potential and the lack of homemade devices stealing
electricity from the grid (“diablitos”)®>/6.

Table 3: Cost for Renewable Energy Expected for the Upcoming Decades®’

Costs 2010 - 2020 Costs 2021 - 2035

S (USD 2009 for MWh) (USD 2009 for MWh) LeaE’f';:ﬁ
MIN. MAX. AVG. MIN. MAX. AVG.
Biomass 119 148 131 112 142 126 5%
Onshore-Wind 63 126 85 57 88 65 7%
Offshore-Wind 78 141 101 59 94 74 9%
Geothermal 31 83 52 31 85 46 5%
Solar FV - large scale 195 527 280 99 271 157 17%
Solar FV - buildings 273 681 406 132 356 217 17%
gg;ct‘:”trate‘j Solar 153 320 207 107 225 156 10%

The table above shows the expected reduction over time of different types of power generation. E.g.
the cost of solar power (large scale) is expected to fall from an average of USDc 28/KWh to USDc
15.7/KWh by 2035. The learning effect indicates by how much (in percent) the investment costs should
fall by every duplication of the previously accumulated installed capacity.

Regulatory Agencies

The following regulatory agencies are responsible for everything from bidding, contracts and regula-
tion to tax collection:

- Secretaria de Hacienda y Crédito Publico [SHCP] (Ministry of Finance)

- Secretaria de Energia [SENER] (Ministry of Energy)

- Comisién Nacional de Hidrocarburos [CNH] (National Hydrocarbons Commission)
- Comisién Reguladora De Energia [CRE] (Energy Regulation Commission)?®

- Comision Federal de Electricidad [CFE] (Federal Electricity Commission) is the current state
monopolist in producing and providing electricity.

82 Apricum, n.d.
83 Apricum, n.d.
8 Apricum, n.d.
8 Meana, 2016
8 Apricum, 2014
87 SENER, 2012
88 EY (n.d.)
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2.2, Governement Incentive Programs

There is a wide range of government incentive programs, especially through CONUEE, which are inter-
nationally funded. A list of major programs is provided in table 4:

Table 4: Government Incentive Programs

Program Description

CONUEE CONUEE’s program is funded through the World Bank via a USD 50 M loan from the Clean Technol-
ogy Fund, a USD 250 m loan directly from IBRD and a USD 7 m Global Environmental Facility grant.

CONACYT Are government programs similar to the Swiss CTI funding, to co-finance R&D energy projects be-
tween private sector SMEs, universities and research centers®®.

FOTEASE FOTEASE 2014 (Fund for Energy Transition and Sustainable Use of Energy) grants USD 57 m through
the federal government to support renewables and energy efficiency®. This is used for funding
different projects, such as change of lightbulbs.

CFE CFE compensates small energy producers in order to reach a regular income and to stabilize
prizes®t.
Banco de Energia Banco de Energia is a mechanism that receives the accumulation of overcapacity from producers
of “own use” energy in order to sell it either when demand is higher or to the CFE®2.
Net Mete Net Metering for small scale projects of up to 10 KWp (Kilowatt-Peak=rated output) for homes and
30 KWp for companies?. Cost for energy delivery to the national grid will be offset.
T T TP Clean energy producers profit from a discount in transmission fees: The fees for clean energy trans-
mission cost 0.008 USD/KWh compared to the regular 0.018-0.02 USD/KWh?4,
Tax Incentives Investments in machinery and equipment for production of renewable energy can be depreciated
within 12 months. Non-polluting equipment for clean energy production will be excluded from Im-
port and Export General Tax. Companies that generate renewable energy and maintain their oper-

ation for at least five years can deduct 100 % of their investment from their income tax payments
in the period of one fiscal year®®.

Other Financing Renewable financing schemes:

Mechanisms
Nacional Financiera, S.N.C. (NAFIN): is a national development bank that promotes modernization

of the industrial sector and acts as a financial agent of the Federal Government. Its sources are
derived from international development banks?®.

Banco Nacional de Obras y Servicios, S.N.C. (BANOBRAS): is the national development bank for
public works and private investments®’.

Banco Nacional de Comercio Exterior (BANCOMEXT): is a national development bank. It aims to
increase productivity and competitiveness of international Mexican firms?8.

Fideicomiso de Riesgo Compartido (FIRCO): is a parastatal entity, promoting agriculture and fish-
ery®,

8 Gobierno de la Republica & Consejo Nacional de Ciencia y Tecnologia [Conacyt], 2014
% Secretaria de Economia & Pro México, 2015

91 Secretaria de Economia & Pro México, 2015

92 Cogenera México, 2012

93 Secretaria de Economia & Pro México, 2015

94 Secretaria de Economia & Pro México, 2015

9 Rodriguez-lbéfiez, 2013

% Nacional Financiera, 2008

97 Banobras, n.d.

% Bancomext, 2015a

9 Fideicomiso de Riesgo Compartido [Firco]. (2015)
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Cont.: Table 4: Government Incentive Programs

Program Description

Mission Innova- The member states of ‘mission innovation’ pledged to double the public and private investments
tion Research into innovative technologies in clean energy . In July 2016 SENER pledged USD 310 m for local sci-
Grants entific institutions called Centros Mexicanos de Innovacion en Tecnologias Edlica, Geotérmica, So-

lar, Bioenergia y Océano (CEMIE). Those centers are partnerships between universities, research
centers and private companies .

2.3. International Programs

IADB and CIF are the main financing options for renewable energy projects.

Table 5: International Programs
Program Description

World Bank 2015: Project ID: P145618: USD 16.84 m: Sustainable Energy Technologies Development for Cli-
mate Change “improves the institutional capacity of Air Climate Energy (ACE) technology institu-
tions (both public and private) in the territory of the recipient. Further it fosters the commerciali-
zation of ACE technologies by providing financial incentives to the private sector. Together they are
expected to lead to GHG emissions reduction in the future”1%, The United Mexican States are the
sole recipient of the funds, which finance the different programs and funds are diverted to FIDE
(Fideicomiso de Ahorro de Energia)t0l,

(IBRD) Projects

sectors92, Within this context, the objective of the first program is to boost private and public-

private investment in public gas, cogeneration and renewable energy infrastructure projects, in
IADB

via NAFIN Mexico’s National Development Bank. The government seeks a 30% reduction of green-
house gases by 2020. The highest potential to do so is in the energy sector%. USD 100 m will be
used to co-finance projects for renewable energy in projects that take longer than five years. USD
100 m will be used to finance projects for cogeneration plants in the industrial sector as well as for
SMESs197, Funds are distributed through NAFIN.

100 The World Bank, 2016b

2015: USD 18.5 m: Solar Project Ahumada, Chihuahua.

USD 80 m: Wind Energy: La Mesa, Victoria, Giémez, Tamaulipa.

IADB 2015: Project ID: ME-X1023: USD 100 m: Financial program to promote the gas market, cogenera-

tion and renewable energy. “The objective is to promote private and public-private investments in

productive public infrastructure in Mexico, in line with the objectives set forth in the National In-
order to improve energy intensity and reducing the energy sector’s contribution to climate change.
To this end, the Bank will provide loans and guarantees to BANOBRAS to enable BANOBRAS to
directly finance and leverage private-sector resources for productive infrastructure projects in the
gas, cogeneration, and renewable energy sectors”103,

IADB 2015: Project ID: ME-L1172: USD 200 m: Risk management in gas and renewable energy!. The
fund seeks to mitigate financial risk of clean energy projects and secure their cash flow. This Pro-
gram will fund BANCOMEXT, who will finance renewable energy and energy efficiency projects di-
rectly or through other international financial institutions. Bancomext finances renewable projects
beyond USD 3 m19,
2015: Project ID: ME-M1106: USD 500,000: llumexico: Improving Energy Access in Rural Commu-

nities in Mexico.

101 The World Bank, 2016¢

102|pB, 2015b

103pB, 2015c¢

104pB, 2015d

105 Bancomext, 2015b

106 |pB, 2014a

frastructure Program (PNI) for the energy, water, tourism, communications, and transportation
2014: Project ID: ME-L1160: USD 200 m: Financing for energy efficiency and clean energy projects
107 |DB, 2014a
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Cont.: Table 5: International Programs

Program Description
CIF 2012: USD 20 m: Geothermal energy provides low carbon base-load capacity and represents one
of the most effective electricity generation alternatives among clean energy sources1,

CIF

2.4, Recommendations

The start of auctions in the solar power market in 2016 triggered large investments with immediate
effects. International solar companies operating in Mexico will need experienced subcontractors in
order to build the solar parks, which are currently auctioned. There will be growth in small scale solar
parks for rural areas and specialized companies can benefit from the government programs, which
are supporting the millions of Mexicans, who still do not have electric power.

Leading Mexican and international players are already in the market (Abnegoa, Alstom, Sanyo Kyoc-
era, Siemens etc.) . Large investments in solar energy will follow in the 2020s, when solar power is
supposed to become the cheapest option to generate electricity. Companies with several years of
proven experience in the Mexican market may have a competitive advantage for the tenders.

Swiss companies with a proven international track record should be well poised to compete in the
market for renewable energy systems.

Figure 7: Major Renewable Energy Companies with a Presence in Mexico10
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108 CIF, n.d.a
109 CIF, n.d.b
110 Secretaria de Economia & Pro México, 2015
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3.  Energy Efficiency

3.1. Issues

Estimates by Mexico’s National Program of Sustainable Use of Energy 2014-2018 (Programa Nacional
para el Aprovechamiento Sustentable de la Energia, PRONASE!!?) indicate, that energy efficiency
mechanisms may save energy consumption by approximately 34,800 to 40,500 GWh by 20252,

The International Finance Corporation (IFC) estimates an investment potential of around USD 3-4 bil-
lion by 2030 in energy efficiency measures for the industry, the transportation sector and in build-
ings®3,

Figure 8 below describes Mexico’s co-financing program to cut greenhouse gases and invest in resi-
dential energy efficiency measures. The co-financing package has been put in place to combine funds
in order to implement Mexico’s national climate change strategy. The funds are used to provide finan-
cial incentives for energy efficient production!*,

Figure 8: Several Institutions Co-Financing the Residential Energy Efficiency!1>

Mexican
Gov't

IBRD Loan USD 103 m NAFIN

USD 250 m UsD 127 m

CTF Loan Consumers
USD 50 m UsD 176 m

GEF Grant USD 714 m GEF Grant

UsD 7 m Project UsD 7 m

CONUEE’s energy efficiency strategy has the aim to reduce residential and municipal power con-sump-
tion through increasing the energy efficiency of household lighting and appliances. Once implemented,
the annual CO, emissions should be reduced by 5.14 million tons and savings of electricity by 10 TWh.

In addition, Mexico has in a recent NAFTA meeting agreed to further improve appliance and equipment
efficiency standards, introducing the ISO 50001 energy performance standard*?®,

From a Benefit-Cost-Ratio perspective, the energy efficiency measures have a significantly higher im-
pact than the renewable energy programs mentioned above?'’.

111 SENER, 2014

112 |nter-American Development Bank [IDB], 2015a
13 |FC, 2016

114 The World Bank, 2013

115 The World Bank, 2013

116 The White House, 2016a

117 Sopinka, 2015
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Mexico will also need to look into transmission losses, which are the highest of all OECD countries!®,
The new energy efficiency policy is supported by the National Commission of Efficient Use of Energy,
(CONUEE), which is closely collaborating with the Danish Energy Agency.

CONUEE gives technical and financial support to municipal programs regarding energy efficiency
measures. Nevertheless, only a few municipalities and states are taking part in the programs. Bano-
bras, the Federal Bank for Public Infrastructure and Services, finances projects, which will be repaid by
savings of energy or through the DAP (Derecho de Alumbrado Publico), a municipal tax for public light-
ing. The government of Pefia Nieto claims to have saved over USD 100 million thanks to its efficiency
measures!®.

According to Copenhagen Consensus’ estimations, the most efficient energy reduction measure is the
removal of the fuel subsidies'?, which took full effect in January 2017, leading to a 14-20% increase in
fuel prices (unleaded gasoline: 14%; premium gasoline: 20%; diesel: 16.5%)'!, whereas the economic
benefit from investments into renewable energies has a regressive economic impact (less than 1), as
indicated in table 6 below:

Table 6: Cost/ Benefit of Mexican Energy Measures!22

Target Benefit Cost Benefit Cost Ratio
Renewable Energy Midrange: $4.25bn
$3.5- $5 bn 514 bn <1
Energy Efficiency $803 - $1'060 m $307 m 2.6-35
Remove Fuel Subsidies Midrange: $12.32bn Midrange:
$0.44 - $24.2 bn $3.35bn 3.68
0.13-7.23

*social protection programs to compensate the poorest for higher transportation cost

As the population relies on CFE as the sole energy provider subsidizing the electricity use, efforts for
efficiency in residential housing do not have a large financial impact. The first moves in energy effi-
ciency are currently in public and private lightbulbs. Efficiency measures in municipalities and other
public organizations are supported by the different national programs mentioned and will lower their
energy expenditures substantially.

118 Speyside Corporate Relations, 2016
119 SENER, n.d.

120 Sopinka, 2015

121 Martin & Cattan, 2016

122 Sopinka, 2015

123 The World Bank, 2013
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Figure 9: Funding in Energy Efficiencyl?
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The residential energy efficiency program financed by the World Bank and other organizations is
planned for 12 years.

3.2. Government Incentive Programs

There is a wide range of government incentive programs, especially through CONUEE, which are inter-
nationally funded. A list of major programs is provided in table 7:

Table 7: Government Incentive Programs

Program Description
CONUEE CONUEE’s program is funded through the World Bank via a USD 50 M loan from the Clean Technol-
ogy Fund, a USD 250 m loan directly from IBRD and a USD 7 m Global Environmental Facility grant.

CONACYT Are government programs similar to the Swiss CTI funding, to co-finance R&D energy projects be-
tween private sector SMEs, universities and research centers!?4,

124 Gobierno de la Republica & Consejo Nacional de Ciencia y Tecnologia [Conacyt], 2014
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Cont.: Table 7: Government Incentive Programs

Program

FOTEASE

Banco de Energia

Description

Fideicomiso para el Ahorro de Energia Eléctrica (FIDE) is a private non-profit trust from the
Comision Federal de la Electricidad, which funds energy saving projects. The trust has two catego-
ries: FIDE Energy Efficiency and FIDE Business Eco-Credit for the distributed sector, with a maximum
amount of USD 22,000 per project. FIDE is a financing tool for renewables and cogeneration pro-
jects under 500 KW123,

FOTEASE 2014 (Fund for Energy Transition and Sustainable Use of Energy) grants USD 57 m through
the federal government to support renewables and energy efficiency26. This is used for funding
different projects, such as change of lightbulbs.

Banco de Energia is a mechanism that receives the accumulation of overcapacity from producers
of “own use” energy in order to sell it either when demand is higher or to the CFE*?7.

3.3. International Programs

The main program is from the World Bank, supporting energy efficiency measures in municipalities.

Table 8: International Support Programs

World Bank
(IBRD) Projects

World Bank
(IBRD)

World Bank
(IBRD), IBRD, CTF,
NAFIN

2015: Project ID: P145618: USD 16.84 m: Sustainable Energy Technologies Development for Cli-
mate Change “improves the institutional capacity of Air Climate Energy (ACE) technology institu-
tions (both public and private) in the territory of the recipient. Further it fosters the commerciali-
zation of ACE technologies by providing financial incentives to the private sector. Together they are
expected to lead to GHG emissions reduction in the future”128, The United Mexican States are the
sole recipient of the funds, which finance the different programs and funds are diverted to FIDE
(Fideicomiso de Ahorro de Energia)!?°.

2016-2029 Project ID: P149872: USD 100 m Mexico - Municipal Energy Efficiency Project. “The ob-
jective of the project is to promote the efficient use of energy and natural resources in the bor-
rower’s municipalities by carrying out energy efficiency investments in selected municipal sectors,
and contributing to strengthen the enabling environment”130,

2011: Residential Energy Efficiency Program3L. Increases the penetration of more efficient tech-
nologies in the residential electricity sector and implements the scrapping of old appliances and
public intervention coupled with innovative financing. Total USD 714 m. (Financing sources see fig-
ure 7) Objective: reduction of 5.14 m tons CO2 and 10 TWh.

2015: Project ID: ME-L1172: USD 200 m: Risk management in gas and renewable energy!32. The
fund seeks to mitigate financial risk of clean energy projects and secure their cash flow. This Pro-
gram will fund BANCOMEXT, who will finance renewable energy and energy efficiency projects di-
rectly or through other international financial institutions. Bancomext finances renewable projects
beyond USD 3 m133,

2014: Project ID: ME-L1160: USD 200 m: Financing for energy efficiency and clean energy projects
via NAFIN Mexico’s National Development Bank. The government seeks a 30% reduction of green-
house gases by 2020. The highest potential to do so is in the energy sector34. USD 100 m will be
used to co-finance projects for renewable energy in projects that take longer than five years. USD
100 m will be used to finance projects for cogeneration plants in the industrial sector as well as for
SMEs!3%, Funds are distributed through NAFIN.

125 Fideicomiso Para El Ahorro de Energia Eléctrica [FIDE], 2017
126 Secretaria de Economia & Pro México, 2015

127 Cogenera México, 2012
128 The World Bank, 2016b
129 The World Bank, 2016¢
130 The World Bank, 2016d
131 The World Bank, 2013
132 |pB, 2015d

133 Bancomext, 2015b

134 DB, 2014a

135 |DB, 2014a
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Cont.: Table 8: International Support Programs

Program Description
IADB: IDB/CTF USD 125 m energy efficiency financing through the issuance of green bonds. The two energy ser-
vicing companies ECON and VEOLUS could profit from those funds during the first phase?!3®.

CIF 2011/2012: Project ID: PCTFMX052A: USD 110 m: The Energy Efficiency Program promotes the ex-
pansion of the supply for energy efficiency financing products and services by local financial inter-
mediaries (LFIs) in Mexico. This will be accomplished by providing LFls with the financial knowledge
and technical cooperation needed, to develop projects and build a track-record of successful in-
vestments. The commercial banking component, the piece of the program financed by USD 22.4 m
of CTF resources, guarantees the necessary funding to enable banks to expand their loan portfolios
into energy efficiency financing and capacity building in order to implement the program?3’. Since
the programs implementation, it has been amended twice. In August 2013, the scope of the pro-
gram was broadened to expand the benefits. Firstly, other financial intermediaries were included
(in addition to commercial banks), such as investment funds or facilities, financial trusts, leasing
companies, asset managers, energy servicing companies and insurance companies. Secondly, as an
additional eligible technology, behind-the-meter small-scale renewable energy was added. Fur-
thermore, the FIRA Green Line project was established with USD 2 m of CTF resources.

A second amendment in November of 2014 changed coverage parameters at the warehousing
phase, coverage to bond issuance, and technical cooperation activities.

2014: Project ID: XCTFMX100A: USD 2.1 m for Energy Efficiency in Food processing Sector support-
ing FIRA (Trust Funds for Rural Development), a development bank supporting rural areas?3s.

3.4. Recommendations

Energy Efficiency Measures

Due to the rising energy demand, the need for energy efficiency measures in Mexico is obvious. The
large and fast growing industrial complex does not receive government subsidies for its energy use and
will need to purchase CLEs from 2018 onwards. The Mexican companies will have a natural need for
efficient energy measures in order to lower their cost base. Swiss Cleantech firms have vast experience
in energy efficiency measures for manufacturing companies.

The large electricity transmission loss in Mexico seems to be another market opportunity for Swiss
companies.

136 DB, 2015a
B7CIF, n.d.b
138 Fira, 2014
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4. Sustainable Buildings

4.1. Issues

Mexicans require more and larger housing. Home owners from 25 to 45 years of age will be growing
from 37.8 million people in 2005 to 45.8 million by 2030'%*. Therefore, over 500,000 new homes are
being built every year'®. Several programs for housing (the National Housing Program 2014-2018) and
urban development (National Program for Urban Development 2014-2018) were approved in April
2014 in order to achieve the objectives outlined in the Program. The housing sector amounts to over
10% of Mexico’s GDP. Mexico’s National Housing Policy from 2015 includes the construction of around
11 million new homes and renovations of 9 million homes by 2030. Combined, the programs form a
crucial step towards a broader qualitative shift in the Mexican housing policy towards larger urban
developments in connection with urban service networks'*. Infonavit is the largest housing fund in
Mexico and is mainly involved in these policy changes. The Vida Integral Infonavit program includes 20
different factors defined by Infonavit, which will support funding4/*43,

Without any environmental measures, the current housing boom would lead to additional greenhouse
gas (GHG) emissions of 25 Mt CO2 per year by 20204, Therefore, in 2012, the National Housing Com-
mission CONAVI developed the National Appropriate Mitigation Action (NAMA) program, which aims
to reduce emissions. In December 2013, the Mexican government approved the Sectoral Program for
Rural, Territorial and Urban Development 2013-2018 (Programa Sectorial de Desarrollo Urbano).

Figure 10: Mexico’s Demographic Situation Implies Further Growth in Housing45
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139 Wharton University of Pennsylvania, 2011

140 picornell, 2015

141 OECD, 2015

142 Infonavit, 2017

143 Central Intelligence Agency [CIA], 2016

144 German Federal Ministry for the Environment, 2014
145 IndexMundi, 2016

March 2017 — Whitepaper Mexico Cleantech

30



School of
Management and Law

zh
aw

Residential buildings are responsible for 17%-21.7% of the country’s energy consumption'*¥/*#’, Sus-
tainable buildings are rather new with only 139 (2015) LEED certified buildings'*®. In 2012, a construc-
tion company and the City Express Hotel chain'* started using EDGE certification from IFC**C. Cur-
rently, many new developments in the high prestige zones of Mexico City seek to obtain LEED Certifi-
cation from the U.S. Green Building Council. National sustainable strategies also include a voluntary
norm towards sustainability’>?. The Distrito Federal (Mexico City) promotes, in its Financial Code 2013,
green construction, which includes tax reduction for house owners of up to 20% on the rights of water
supply and companies, which can save up to 60% on salary tax*>!%3, In the tourism sector there are
28 projects with Earth Check certification and 13 Green Globe certified projects'>*. Mexico City is cur-
rently building a new airport for 120 million passengers, which will be the first worldwide to be LEED
platinum certified™>.

Further, the country is currently building new industrial complexes and a large number of factories.
Due to competitive wages, low regulations and its unrivalled trade relationships, containing over 40
free trade agreements,'*® Mexico has a fast growing manufacturing industry, including car manufac-
turing. Car manufacturing is highly energy consuming and green building and energy efficiency options
will be of great interest.

4.2, Funding Programs

Programs in green buildings often support the lower priced sector of real estate inventory by reducing
the mortgage interest, as indicated in table 9, below:

Table 9: Green Building Support Programs

Program Description

The hipoteca verde (green mortgages program) has been inaugurated by Infonavit to promote low
energy usage buildings for low income households. Meaning, they finance up to USD 1,250 for eco
technologies.!>” The new green mortgage program for sustainable housing is on average about USD
6 more expensive per month, than a conventional mortgage. However, it will be saving USD 17 per
month on bills, by consuming less electricity, water and gas?8,

Hipoteca Verde

The Ecocasa SHF (Sociedad Hipotecaria Federal) program finances green building mortgages. The
goal is a reduction of 20% in greenhouse gas emissions from new buildings. The program subsidizes
the mortgage interest rate to the builder, which compensates the additional cost for eco-friendly
technology. Hence, the price of a building is the same as without the measures*°.

Nationally Appropriate Mitigation Action (NAMA) is implemented by the Mexican National Housing
Commission (CONAVI)10, |t focuses on a building’s overall energy performance and supports cost
and energy-efficient building concepts together with SHF. It includes capacity building, innovation
and the improvement of existing incentive programs, supporting more ambitious energy efficiency
plans.

146 German Federal Ministry for the Environment, 2014

147 SENER, 2015

148 Crea, 2015

149 Menes, R., 2015

150 |FC, n.d.

151 Secretaria de Economia, 2013

152 United Nations Environment Programme [UNEP]. (2014)
153 Gobierno del Distrito Federal, 2009

154 Téllez Martinez et al., 2014

155 Njar, 2014

156 Althaus & Boston, 2015

157 Building and Social Housing Foundation [BSHF], n.d.

158 Calderdn & Lagos, 2015

159 Sociedad Hipoteca Federal [SHF], n.d.

160 Deutsche Gesellschaft fiir Internationale Zusammenarbeit [GIZ], n.d., a
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Cont.: Table 9: Green Building Support Programs

Program
SiSeViVe

Description

Eco casa evaluates measures and enables sustainable designs for energy efficiency and green build-
ing solutions in the social housing sector, saving both energy and water®., It is supported by GIZ,
the German Development Agency.

The National Strategy of Sustainable Housing (NSSH) was developed in order to integrate policies
and strategies to promote sustainable buildings, setting short medium and long term objectives
regarding financing, evaluation and standard definition. It has been instituted in order to align na-
tional programs and strategies’62,

Figure 11: Financing Schemes of the National Sustainable Housing Strategy63
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The figure above shows how the existing financial incentive programs are now aligned in their actions
to support the new National Strategy for Sustainable Housing.

4.3. Recommendations

As population grows, there will be a growing need for housing, preferably green buildings. Residential
and commercial buildings need new energy saving solutions and the governments supports some
measures already. In an environment, where energy production lags behind consumption, innovative
energy saving solutions will prevail.

161 INHAB, n.d.
162 Conavi, 2015
163 UNEP, n.d.
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Swiss companies with proven technologies and know-how can enter into an environment, where there
is a strong political intention to support such measures and where the cost of electricity and CO2 ex-
ceed the cost of such measures.

Growth prospects can also be found in the large and ever growing Mexican industrial complex. Mexi-
can factories and mines are highly energy intensive, but are paying the full price for electricity. There-
fore, possible reductions of their fixed costs, using less electricity, form an incentive for investments
into new energy saving technologies.

There is a clear possibility for Swiss companies to enter this market. Swiss clusters, such as SIA
(Schweizerischer Ingenieur und Architektenverein) or SVUT (Schweizerischer Verband fir Umwelttech-
nik) should inform their members regarding this interesting option.

It is advisable to directly collaborate with the financing organizations mentioned, as they advise the
builders and buyers in their eligibility for financing schemes.
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5. Mobility

5.1. Issues

Public transport is highly inefficient in Mexico, and traffic in the big cities continues to be a significant
problem due to an insufficient infrastructure. There is a lack of institutional capacity to plan, design
and implement projects successfully. The mobility law of Mexico City from 2014 creates a new mobility
hierarchy, placing pedestrians and cyclists higher than motorists!®*. The law emphasizes the right to
mobility and is triggering local projects supporting sustainable mobility models.

Similar to European cities, several cities in Mexico are now initiating projects of tramways!®>. After
several failed attempts to revive Mexico’s train systems, President Oscar Pefa-Nieto announced in
2015 new projects including several intercity train lines such as Mexico City to Toluca and Queretaro,
a new Metro line in Monterrey and the urban line in Guadalajara’®®. Those projects have a total value
of around USD 7 billion. The two train companies Ferrocarril de México (Ferromex) and Kansas City
Southern de México are conducting investments of around USD 3 billion for new cargo train infrastruc-
ture, due to the growing output of vehicle manufacturing®®’.

5.2. Funding Programs

Table 10: Mobility Funding Programs
Program Description

2014-2018: The National Urban Development Program (Programa Nacional de Desarrollo Urbano
2014-2018, PNDU) has, among others, the objectives to control urban sprawl, to promote well-
being and sustainable mobility, and to avoid the development of irregular and informal settle-
ments. The share of funding for sustainable urban transport projects (e.g. mass transit, pedestrian
and cyclist improvements) could be increased by further projects, financed by local govern-
ments168,

2016: The Federal Metropolitan Fund (Fondo Metropolitano) provides an avenue of support for
sustainable mobility projects®®. In the 2016 budget the fund received USD 600 m for infrastructure
measures. Those assets finance projects in the states and are used mostly for road pavement7°,

Fondo Metropoli-

tano

Climate Invest- 2010: Project ID: XCTFMX048A: A CTF allocation of USD 200 m, USD 150 m from IBRD, USD 767 m
ment Fund/ CTF from FONADIN USD 737 m from local governments and USD 2,344 m from the private sector form
this CIF program from 2010171, The program upgrades and modernizes urban transportation in se-
lected Mexican cities, in order to lower air and noise pollution, congestion and greenhouse gas
emissions. The projects aim “to contribute to the transformation of urban transport in Mexican
cities toward a lower carbon growth path”172, “The USD 4.2 bn project is expected to save approx-
imately 1.96 m tons of CO2 emissions per year until 2017”173, Banobras, (Banco Nacional de Obras
y Servicios Publicos S.N.C., the state owned National Works and Public Services Bank in Mexico) is
the borrower and is responsible for procurement, financial management and oversight of the
funds.

164 World Resources Institute, n.d.

165 Del Toro, 2016

166 Fyentes Vivar, 2015

167 Informador, 2016a

168 Djario Oficial De La Federacién, 2014
169 Diario Oficial De La Federacidn, 2016
170 Gardufio Arredondo, 2012

171 The World Bank, 2010

172 The World Bank, 2010

173 CIF, n.d.c
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Program

Description

UTTP The Urban Transport Transformation Project (UTTP) aims to prioritize improvements in Mexican
mass transit by investing into bus rapid transit (BRT) and non-motorized transport (NMT). The pro-
ject’s objective is to contribute to the transformation of urban transport in Mexican cities toward
a lower carbon growth path. This will be achieved by improving the quality of services provided by
the urban transport systems in a cost efficient manner, and by deploying equipment, infrastruc-
ture-, and operational strategies that reduce CO2 emissions74.

Bono verde 2016: A large fraction of Green Bonds worth USD 49 m, issued in Dec 2016 will be invested in public
transport in Mexico City7>.

Figure 12: Percentage Distribution of Federal Funds According to Type of Mobility!7®
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Public transport and clean transportation receive only a small fraction of mobility investments.

5.3. Recommendations

Swiss companies are early movers and current leaders in sustainable mobility (e.g. car sharing, bicycle
and public transportation systems)'’”. In large cities such as Mexico City, where a new law promotes
eco-friendlier mobility and road safety, experienced Swiss companies in mobility consulting and con-
ducting eco-friendly mobility or sharing systems, could enter this new markets.

174 The World Bank, 2010

175 Roa, 2016

176 Gardufio Arredondo, 2012
177 TIFFANY STONE, n.d.
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The recent programs on train and tramway infrastructure might be of interest for Swiss companies
involved in rail tracks construction, locomotives and trains, as well as operative and security systems.
It is recommended to partner with leading Mexican companies to secure successful project acquisi-
tions, financing and implementation in the above mentioned mobility areas.
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6. Waste Water and Drinking Water Supply in Households
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6.1. Issues

Only about 50% of the waste water is treated in Mexico. Some 600 existing water treatment plants are
out of order for different reasons'’®, CONAGUA, the National Water Commission, develops potable
water treatment plants and upgrades waste water plants, desalination plants, pipelines and dams for
the municipalities. In 2013, CONAGUA embarked on a USD 1.4 billion long-term sustainable national
water management program. This program has the target to achieve a 100% treatment of waste water
by 2030, requiring around USD 500 million public annual investments in waste water treatment
plants’?8_ Currently, CONAGUA is implementing the “Programa Nacional Hidrico 2014-2018” that
promotes integrated and sustainable water management solutions, in order to strengthen water sup-
ply and access to drinking water and sewage!®!. CONAGUA will invite companies to bid on the alloca-
tion of projects to upgrade municipal waste water treatment plants®. US companies such as RWL
Water and Israeli companies such as Odis Adversa are already in the market®,

Waste water treatment will be one of Mexico’s environmental priorities, as it is the “least developed
part of Mexico’s water sector”*84, Although Mexico has almost doubled its volume of treated waste
water in the last decade, it is still not enough to keep up with the demand?®>. Waste water occurs in
three sectors, urban, industrial and agricultural.

Waste water infrastructure has only been installed recently in urban areas. Many small towns and
villages are still not connected to it. Many treatment plants operate below their actual capacity, due
to a lack of maintenance and trained personnel®®, Activated sludge, a process for treating sewage and
industrial waste waters using air and a biological floc, is used in 44% of all collected waste water. An-
other method includes waste stabilization ponds. A natural process using a combination of macro-
physic plants, substrates and micro-organisms is used for 18% of collected municipal waste water.
There is a large need for affordable waste water systems with low maintenance costs, which are envi-
ronmentally sustainable®®’.

Mexico City’s waste water has been used for agricultural irrigation, mainly for alfalfa, barley, wheat
and corn in the valleys north of the city'®. 80% of the waste water used for irrigations, is uncleaned
and unregulated?®, causing public health and environmental problems among the consumers of their
products and the immediate surroundings®*°.

Since less than 10% of the capital’s waste water is treated®?, the government has implemented a water
treatment program (Programa de Sustentabilidad Hidrica de la Cuenca del Valle de México, PSHCVM).
Furthermore, the government is building the world's largest waste water treatment plant,

178 Luege Tamargo, 2016

179 Comisién Nacional Del Agua [Conagua], n.d.
180 Luege Tamargo, 2016

181B|D, n.d.

182 Agentschap NL Ministerie van Economische Zaken, Landbouw en Innovatie, 2012
183 RWL Water, 2015

184 Hinman & Kreps, 2016

185 Hinman & Kreps, 2016

186 Zurita, Roy, & White, 2011

187 Hinman & Kreps, 2016

188 Stainton, 2016

189 Carranza, Vega & Vega, 2011

190 Jarman, 2016

191 | yege Tamargo, 2016
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Atotonilco®?, with a maximum capacity of 3.6 million m3/day, with a total investment of around USD

550 million.

The treatment plant is financed through a share of 49% by the Mexican government and 51% by an
international private investment consortium, which includes firms from Mexico, Japan and Spain®®3. It
is expected to clean about 60% of the waste water in the Metropolitan Area of Mexico City'**. Although
85% of the project has been concluded, the construction stalled in December 2015 for several months,
due to discrepancies between the building consortium ATVM, which has signed a 30 years contract
with CONAGUA, and the municipal government of Atotonilco. The reasons were alleged missed con-
struction license fees, municipal tax payments and interests amounting to a total of USD 31 million®.
The consortium lost around USD 10 million during this interruption?®. After federal judges ordered the
local authorities to continue, the mayor interfered with other charges and repeated this procedure
nine times!¥’. Nevertheless, the project won the IIC 2016 Infrastructure 360 Award from the Inter
American Investment Bank!®®. Works resumed in June 2016 with a planned inauguration in 2017%°,

6.2. Drinking Water Issues

Water has become a scarce resource in some parts of Mexico. 9 million Mexicans have no access to
fresh water in their homes?®. According to the UN, “the main drivers of this change are the unregu-
lated economic development and population growth, the growing demand for water by agriculture
and industry, the pollution of surface water and groundwater, the deforestation and soil erosion, and
the emerging impacts of the climate change”?®. According to Euromonitor International, 80% of Mex-
icans drink bottled water because they do not trust the tab water quality?®.

The reason for the water supply and services issues in Mexico are often the quality and efficiency of
the water distribution, as 30-40% of the water is lost due to inadequate pipes?®. 77% of water is used
for agriculture, only 14% for public supply®®.

Most water projects are financed through Public Private Partnerships (PPP) and managed by CONA-
GUA?®, In total, during the 2015-2018 period, CONAGUA’s budget for water infrastructure develop-
ment is USD 4 billion2%. This will be leveraged to develop 1,200 new potable water treatment plants,
to upgrade current waste water treatment plants, new desalination plants, water pipelines, and
dams?”’. The overall Mexican municipal water and waste water market is expected to grow 7% annually
between 2013 and 2018208/2%°,

CONAGUA manages water resources at the federal level and is the only entity authorized to delegate
or grant concessions for water usage. At community level the municipal governments provide water

192 BNamericas, 2017

193 Sandino, 2015

194 Nogarin, 2016

195 Maldonado, 2015

19 Romero, 2016

197 Luege Tamargo, 2016

198 Inter-American Investment Corporation [IIC], 2016
199 Martinez, 2016

200 Speyside Corporate Relations, 2016

201 Un Water, 2013

202 Informador, 2016b

203 personal Interview with Fabian Yafiez, CEO Odis Adversa, 14.07.2016
204 Conagua, 2015a

205 Conagua, 2016

206 Conagua, 2015a

207 Hinman & Kreps, 2016

208 Hinman & Kreps, 2016

209 Hinman & Kreps, 2016
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services through decentralized utilities called “organismos operadores”, which are commissioned to
develop water infrastructure. Nonetheless, they often lack technical capacity and work inefficiently.
Therefore, CONAGUA became the developer and financier of water infrastructure in Mexico?°.
CONAGUA puts a special emphasis on “actions to reduce the demand, by increasing the efficiency in
the use of water for irrigation and in water distribution systems in cities”2*+/212,
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However, confidence in the ability of municipalities is low?'3. Even in Mexico City, many households
live without fresh drinking water. The underground water quality is poor and has to be pumped from
the hills. 70% of the city has less than 12 hours of running water and around 18% of the population has
to wait several days for some hours of water. Supplies in this region are becoming increasingly tighter.
There is a need for improvement of the drinking water infrastructure, as approximately 25-40% of the
city’s water supply is lost due to leaking pipes?!*. The city’s fresh water management has an annual
budget of USD 150 million, which is not enough to improve the infrastructure. There is also growing
social tension regarding the disbursement of water, - sometimes turning violent?>,

The Cutzamala System in Mexico City is one of the world’s biggest drinking water supply systems?6,

Supplies must be pumped up from hundreds of meters underground, or from a distance of more than
100km, although Mexico has more rainy days than London?Y. 60% of Mexico’s water resources is
ground water?®, Prices in Mexico City are the highest in the country with around 80 pesos (app. USD
4) per cubic meter?®®, Water supply companies using the “Build Operate and Transfer” model, (direct
supply of drinking water to the end customer) reach a profitability of over 10% (in USD terms)*°. In
this scheme, the supply will be handed over to the municipal government after the agreed number of
years of private operation.

210 Hinman & Kreps, 2016

211 Conagua, 2015a

212 Conagua, 2015b

213 Hinman & Kreps, 2016

214 National Academy of Science, 2007

215 The Guardian, 2015

216 Conagua, 2015a

217 The Guardian, 2015

218 Conagua, 2015a

219 personal Interview with Fabian Yafiez, CEO Odis Adversa Mexico, 14.07.2016
220 personal Interview with Fabian Yafiez, CEO Odis Adversa Mexico, 14.07.2016
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Figure 13: Annual Water Consumption per Capita in Selected Countries (in Cubic Meters) 2013221
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Mexico is among the countries with the highest water usage per person in the world (see figure 13).
This could accelerate further infrastructure investment especially in places with high water stress. As
visible in figure 14 the highest degree of water stress exists in the red and brown colored regions,
which also represent the most populated areas of the country??2, New technologies in households
could cut a large fraction of the water usage to the same average level as in Europe.

221 Statista, 2017
222 Conagua, 2015a
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Figure 14: Degree of Water Stress, 2014223

Degree of water stress

No stress (less than 10%)

Low (10% to 20%)

Medium (20% to 40%)

High (40% to 100%)

Very high (greater than 100%)

X1
(136.1)

Residential water prices vary between the regions. Water prices in Tijuana are ten times higher than
in Ciudad Juarez.

In an international comparison the water tariffs in Mexico are among the lowest, as indicated in figure

Figure 15: Domestic Tariffs (USD/m3) —a Comparison Among Selected Countries (annual consumption of 100 m3)224
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223 Secretaria de Medio Ambiente y Recursos Naturales [SEMARNAT], 2014
224 International Water Association, 2014
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6.3. Investment Programs for Both Fresh Water and Waste Water

Table 11: Investment Programs for Fresh and Waste Water

CONAGUA Conagua invites companies to bid for upgrading projects for its existing and new constructions of
water facilities and desalination plants across the country?2>,

2015: Project ID: ME-L1176: USD 200 m: The Program for Integral Development of the Operating
Organizations of Water and Sanitation (Programa de Desarrollo Integral de Organismos Operadores
de Agua y Saneamiento PRODI) has the objective of improving the quality of water and sanitation
services through the increase of physical, commercial and administrative efficiency of water utili-
ties providing technical assistance and financing infrastructure226/227, The funds are used for pro-
jects in cities from 50,000 to 900,000 inhabitants and have a five year time span228. The program is
managed by Conagua??. The manual for proceedings with PRODI was published in February 2016.
Regional and municipal water utility organizations can apply for funding of infrastructure or con-
sulting services. Infrastructure projects with a value of more than USD 500,000 are tendered. Pro-
jects with higher amounts than USD 15 m are published on the UN Development Business homep-
age?30,

The program focuses on three pillars:

- Institutional empowerment to develop the knowledge of employees of water utility companies
- Infrastructure projects with a high impact

- Improvement of financing schemes and support of tenders?31.

Strengthening of water utilities: Project ID: ME-1300: USD 300,000: The funding will support the
planning and execution of loan ME-L1176 (see above)?32,

NADB 2009: USD 42 m Construction of the South - South Waste Water Treatment Plan, Ciudad Juarez,
Chihuahua, Mexico?33.

NADB 2015: USD 4 m South Waste Water Treatment Plant Co-generation and Improvements Project, Ciu-
dad Juarez, Chihuahua?34.

CONAGUA Project “New Sources of Water Supply”, also known as stage IV of the Cutzamala System?23>.

Tenders There are currently tenders in two states to be found at Conagua’s webpage?23¢,

6.4. Recommendations

Due to the urgent need for drinking water, fresh water management will be the priority in Mexico’s
Cleantech policy. The bad reputation of local public water utility firms presents an opportunity for
foreign investments. Some Mexican municipalities or private gated communities, large hotels and
other facilities could install their own water supply or upgrade its existing water systems in order to
improve drinking water quality. Private residential treatment options currently enjoy a double digit
growth?¥, Often financing proves to be a big obstacle for those municipalities. Therefore, water com-
panies can use the BOT “Build Operate and Transfer” model, where water is sold directly to the final
customer, instead of selling technology to the municipality. The investment needs to be profitable for

225 Export.gov, 2016

226 |DB, 2015e

227 BID, n.d.

228 Conagua & BID, 2016

229 B|D, n.d.

230 Conagua & BID, 2016

231 Conagua & BID, 2016

232 |DB, 2015e

233 Border Environment Cooperation Commission [BEEC], 2009
234 North American Development Bank [NADB], n.d.
235 Conagua, 2016

236 Conagua, 2017

27 Hinman & Kreps, 2016
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a defined amount of years, as it will then be handed over to the municipality. Companies with modern
technology can sell water at a much lower price than municipalities?®. Due to the lowservice standard
by CONAGUA and the municipalities, there is a large market for private fresh water solutions.

Since the PRODI program, as shown in table 8, has just started, tenders in the water sanitation sector
will soon be published. Waste water treatment is expanding fast, but significantly much more invest-
ments are needed to reach the government’s goals. The goal of reaching 100% treated waste water by
2030 triggers investments of USD 500 million per year. Some large Swiss companies are already in-
volved in building the underground waste water facilities in Mexico?%.

The pipe system for drinking water and sewage is leaking and needs improvement. Although there is
water stress in large parts of the country, Mexicans use more water than most other nations. This leads
to interesting opportunities for more efficient water usage solutions. Swiss companies could support
Mexico in this endeavor.

Swiss companies with knowledge in water treatment filtration, pumps and pipes should evaluate an
entry, as they are known for offering an excellent service. Local partnerships are always recommended
for successful public tenders in Mexico?%.

238 personal Interview with Fabian Yafiez, CEO Odis Adversa Mexico, 14.07.2016
239 Schweizer Radio und Fernsehen [SRF], 2013
240 Hinman & Kreps, 2016
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7. Water for Agriculture

7.1. Issues

Agriculture is responsible for 77% of the country’s water consumption?*!. In some places this leads to
unsustainable extractions from ground and surface sources, which are threatening the stability of the
water supply?*?. Half of the country’s agricultural production is being irrigated. Nevertheless, irrigation
techniques are not very efficient. In Mexico agriculture is responsible for less than 4% of the total
GDP?%,

7.2. Funding Programs

Although water consumption in agriculture is far from sustainable, there are no large funding programs
in place.

Table 12: Agriculture Irrigation Funding Programs

NADB 2014: USD 50 m: Don Martin Irrigation District 004 Anahuac, Nuevo Leon?*4,

7.3. Recommendations

Projects to strengthen the agricultural water supply could include treated waste water in agriculture,
the efficient use and reuse of water in irrigation and capture of rainwater in small dams?*.

241 Guerra, 2016

242 The World Bank, 2015
243 CIA, 2017

244 BEEC, 2014

245 Cano Robles, n.d.
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8. Hazardous Waste

8.1. Issues

Hazardous waste is produced through different activities in industry, mining, agriculture and house-
holds. Additionally, US made hazardous waste is imported into Mexico. Many factories produce un-
necessary amounts of hazardous waste due to outdated technology. Of the 10 million tons of hazard-
ous waste, which is generated every single year in Mexico, 90% ends up in open dumps, or at aban-
doned mines with no control mechanisms in place.

According to the Mexican law “Ley General para la Prevencién y Gestion Integral de los Residuos
(LGPGIR)”#¢ and the 1988 General Law of Ecological Balance and Environmental Protection?*’, there
are clear restrictions and control measurements for producers of hazardous waste. Such waste must
be notified to the Ministry of Environment (Semarnat), classified and then temporally stored in waste
warehouse for 6 months. Yet, these constraints are often not enforced, as there is a lack of facilities
for recycling, treatment, or disposal®*.

There are only four confinement facilities for hazardous waste in Mexico?®. Two of which are managed
by RIMSA and Proactiva, both belonging to Veolia, a French company.

Semarnat and its Procuraduria Federal de Proteccién al Ambiente (PROFEPA) as well as the General
Department of Integral Management of Risky Materials and Activities [Direccion General de Gestidn
Integral de Materiales y Actividades Riesgosas (DGGIMAR)] are interested in opening more facilities,
but due to fierce opposition by local populations, projects are often stopped already in the planning
phase. There are 297 registered contaminated locations in Mexico, but only 12 of them are being re-
habilitated®°. The graph below shows the framework of national laws and programs regarding the
management of waste.

Figure 16: Mexico’s Legal Framework for Hazardous Waste?>!
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246 Camara de Diputados del H. Congreso de la Unién, 2006

247 Secretaria de Medio Ambiente y Recursos Naturales [SEMARNAT], 2006
248 Ecolimpio, 2015

249 Mendoza, 2015

250 Navarro, 2015

251 Cano Robles, n.d.
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8.2. Funding Programs

Table 13: Funding Program for Hazardous Waste

Program Description

DGGIMAR is responsible for monitoring soil and hazardous waste2%2, It is also responsible for con-
finement plans and risk prevention. Direccion General De Impacto y Riesgo Ambiuental (DGIRA)
evaluates new projects?>3. There are no special programs in this field. Semarnat is responsible for
tenders in soil remediation.

8.3. Recommendations

Since public resistance against facilities confining or treating hazardous waste is widespread, it will be
challenging for Swiss companies to convince the local communities of their solutions for confinement
or treatment of hazardous waste. It is a risky endeavor and therefore not recommended.

252 Oswald, 2011
253 SEMARNAT, 2009
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9. Recycling of Household Waste

9.1. Issues

Mexico has a massive garbage waste problem that is partially caused by citizens' resistance to recycle.
Only around 3.3% is formally recycled®®. In Mexico, the terms recycler or waste picker are often re-
ferred to people walking around landfills or searching in trash for material they can use or sell in the
informal sector?>®, They form cooperatives and are strongly opposed to modern recycling technologies,
which separate waste from valuable material. According to the waste law “Ley de Residuos Sélidos del
Distrito Federal”, waste picking in Mexico City is forbidden. Therefore, illegal activities lead to lucrative
kickback schemes with government officials and are politically difficult to resolve. Any new players in
the market will have to cooperate with these groups.

Despite the considerable potential and improved general conditions, the conversion of urban waste
into energy still barely exists in Mexico. BMLMX Power Company won a tender in 2012 to build a biogas
plant at the world’s biggest landfill in Mexico City where 14,000 tons of trash had been deposited?>®.
There was fierce opposition by the “pepenadores” (waste-picker cooperatives) and their 5,000 mem-
bers. They blocked the entrance and eventually reached concessions regarding the sorting of the new
waste. Hence, biogas production at this new plant will never be lucrative®’. The biogas plant is fi-
nanced both by public and private institutions and will produce 40-70 MW?%%8, Production is supposed
to startin 2017.

Safety equipment and landfill gas extractors are being installed in Mexico. According to the German
Development Agency GIZ, the investment climate for landfill gas projects is considered to be good®*°
and more landfill gas projects are currently developed. This will lead to the reduction of methane emis-
sions. GIZ is advising the Mexican Ministry of Energy SENER, the Mexican Ministry of the Environment
and Natural Resources SEMARNAT, as well as local and state institutions and universities in its Special
Climate Change Program 2014-2018%%°. GIZ does not finance projects®!. The program is executed
through the Mexican Agency for International Development Cooperation (AMEXCID) and includes con-
sulting services but no project financing.

9.2. Funding Programs

Table 14: Funding Programs for Household Waste Recycling
Program Description

IADB 2014: Project ID: ME-T1247: USD 250,000:252 Supports the government of Mexico in promoting
technical co-operations for the integrated management of solid waste in Mexico through strength-
ening infrastructure funding programs for integrated solid waste management and generating re-
cyclables market. The program will be operating until 2018 and focusses on the assessment of the
current situation.

254 Cernansky, 2011

255 Marello & Helwege, 2014

256 Godoy, 2012

257 Marello & Helwege, 2014

258 Waste Management World, 2012

259 Deutsche Gesellschaft fiir Internationale Zusammenarbeit [GIZ], n.d., b
260 Gobierno de la Republica, 2014

%61 GIZ, n.d.,b

262 DB, 2014b
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9.3. Recommendations

As waste management in the whole country is partly in the hands of cooperatives, new companies
entering this market would need to deal with them. This at best leads to lengthy negotiations at worst
to fierce violence. Entering this market is not recommended.
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10. Electronic and White Goods Waste

10.1. Issues

Mexico is producing approximately 1-1.5 million tons of E-Waste per year?®, or approximately 8kg per
person (compared to approximately 26kg in Switzerland)?®*. Though R2-certified recycling facilities ex-
ist, only 10% of e-waste is being recycled?®.

At the end of 2015, Mexico changed from analogue to digital TV signals, which will lead to a replace-
ment of 40 million old television sets?®. Mexico is still far away from multi-stakeholder discussions
achieving e-waste recycling frameworks.

There are existing E-Waste policies?’, but the enforcement at the state level needs to be improved, as
there are no facilities available in most states?®®. The General Law for the Prevention and Integrated
Management of Waste of 2003 (LPRGIR) gives the federal government the responsibility over the
waste management, whereas state and local governments need to issue regulations and programs on
waste?®®, The Nom 161 Semarnat 2011 regulation establishes criteria regarding the handling of waste
including E-Waste.

A few companies and organizations are active in the recycling of E-waste. The Punto Verde Foundation
offers education convincing people to recycle?”’. The firm Recyclaelectronicos?’* has pioneered E-
waste recycling without governmental support and without charging fees to producers and consumers.

In 2013 the US based company “E-Waste System” entered the market via a joint venture with Scoex
S.A., but only 18 months later, the company defaulted. The recent fall in commodity prices impacts the
recycling companies, which are extracting and selling valuable metals and rare earth minerals?’2.

Ecofrigo is the only larger white goods recycling company for firms and private persons?’3. According
to the program “Cambia tu Viejo por uno Nuevo” from 2009, there are some 14 white goods recycling
centers existing in Mexico?’*.

263 Baldé et al., 2015

264 L e News, 2015

265 Linnenkoper, 2015

266 perkins, 2015

267 Camara de Diputodos del H. Congreso de la Unién, 2015
268 UNEP, n.d.

269 Brown & Laird, 2012

270 puntoverde, n.d.

271 REMSA, n.d.

272 Baker, 2014

273 Ecofrigo, n.d.

274 Fundacién UNAM, 2014
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10.2. Funding Programs

Table 15: Funding Programs for E-Waste Recycling

Program Description

SCT 2015: The Secretaria de Comunicaciones y Transportes (SCT) is responsible for the recycling of TV
sets and in November 2015 tendered a project for USD 250,000 in order to open centers where old
TV sets can be collected?’>. People that bring their analogue TV sets to these new centers will re-
ceive a 20% discount on their next electric bill.

2014: Project ID: ME-M1092: USD 360,000: Integrated E-waste Management in Mexicali. This in-
cludes communication and education campaigns and E-Waste market analyses276.

10.3. Recommendations

Swiss recycling companies could turn E-Waste and other wastes into new raw materials?”’. Mexico
produces a large amount of these goods and there are not many companies involved in this market.
But as in all recycling activities in Mexico, Swiss companies will have to find ways to cooperate with
the existing cooperatives. Under what extend that would be possible is very difficult to evaluate.

275 E| Financiero, 2015
276 |DB, 2014c
277 UNEP, n.d.
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11. Air Pollution Control

11.1. Issues

The Mexican General Law on Climate Change from 2012 aims to reduce the country’s output of CO2
by 20% by 2020 and 50% by 2050, forcing Mexican companies to report and reduce emissions. This
will require industries to implement improved monitoring and control technologies?’®.

In March 2016, over 1 million cars were banned from the streets due to air pollution alerts, as ozone
levels in Mexico City surpassed the acceptable limit for four consecutive days. As a direct response,
the President gave instructions for a new vehicle emission test system with the best available technol-
ogy “as soon as possible”?’°, In May 2016, ozone levels reached again 150% of the limits and the gov-
ernment had to ban cars from the streets of Mexico City again. That was the fourth time in 2016%°.
José Sarukhan Kermez, national coordinator of the National Commission for Knowledge and Use of
Biodiversity (Comisidon Nacional para el Conocimiento y Uso de la Biodiversidad (Conabio)), stated in
June 2016, that the country lacks the tools to measure effects on climatic change®.

11.2. Funding Programs

The Mexican Ministry of Environment and Natural Resources (SEMARNAT) governs and implements
environmental regulations and is also responsible for issuing environmental tenders for air pollution
monitoring and the national Climate Change Strategy?®. Increased opportunities exist under the Cli-
mate Change Strategy’s ‘Program for the Strengthening of the Environment of States’ (Programa de
Fortalecimiento Ambiental de las Entidades Federativas), which is part of the National Development
Plan (2013-2018)%3, The program provides funding for projects at the municipal, state and federal level
for compliance of environmental rules. Local governments ramp up their monitoring efforts. Only gov-
ernment agencies can apply for these funds and a total amount per year has not been specified.

11.3. Recommendations

The ozone crisis in March and May 2016 and the NAFTA pledges in June 2016 will trigger a stronger
emphasis on pollution control systems. Well known Swiss companies in the precision business should
therefore participate in tenders and enter this market. It is recommended to negotiate directly with
the SEMARNAT and the relevant government entities of Mexico City and other cities.

278 Hinman & Kreps, 2016

279 The Guardian, 2016

280 USA Today, 2016

281 \/icentefio, 2016

282 Hinman & Kreps, 2016

283 Gobierno de la Republica, n.d.
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12. Recommendations for Swiss Companies

In all the examined sectors, there is an urgent need for improvement. In most of them, there is a po-
litical will to improve the situation and project financing is available. Furthermore, new policies imple-
ment environmental friendly legislations. Opportunities can be found in all sectors, as the country of-
ten lacks the technological know-how. Nevertheless only some of the sectors can be recommended
for a possible market entry.

Solar power generation will soon be the cheapest option to produce electricity. In addition, Mexico
enjoys comparably high radiation levels in parts of the country and a new open wholesale market is
leading to attractive solar power opportunities. Clean Energy Certificates are an additional way to en-
sure revenues for clean energy producers. Therefore, it is advisable for interested Swiss companies to
start evaluating the market and getting involved in some of the upcoming projects. This presence could
lead to an early foothold in the Mexican market and thus to a competitive advantage, before the ex-
pected substantial growth in solar capacity in the 2020s will take place.

Water treatment for drinking and sewage will further increase in large scale as the government and
international funding institutions have earmarked substantial amounts for these water issues. The gov-
ernment’s goal of full water servicing for the whole population is supposed to be reached by 2030.
Therefore, significant investments will be needed in the coming years. Foreign companies are already
in this growing market, selling pipes, filter and water systems. Due to the bad reputation of the mu-
nicipalities” water services, there is a widespread need for private water companies in this enor-
mous market. This paper recommends Swiss companies to examine this interesting market.

Energy efficient constructions are also gaining more importance. The 500,000 new buildings con-
structed each year in Mexico could feature Swiss products and solutions to save energy and water.
Programs are promoted by government agencies. Therefore, Swiss companies need to get in close
contact to the funding organizations. They need to take into account that budget constraints in the
construction business are an important issue due to the low costs building requirements.

Recent smog alarms have exposed the need for improved measurement systems in Mexico. This rep-
resents another business opportunity for Swiss companies, since they have a long tradition in produc-
ing measuring components.

Due to social tension and unregulated recycling schemes, waste recycling and hazardous waste dis-
posals are currently not recommended areas for a market entry.

Local partnerships for public tenders are strongly encouraged in Mexico. Local companies usually have
a better market knowledge and understanding of the procedures in tenders and often enjoy a certain
status of preference. Many different companies cooperate for tenders of certain projects and pro-
posals include companies from different countries.

Smaller companies might follow their existing customers into the Mexican market. Others can join a
Mexican firm taking part in local tenders. This is highly recommendable, as new clients might also
evolve. Investors have to take VAT of 16% on imported goods into account when calculating prices.
Companies exporting to Mexico will need to meet Mexican standards and demonstrate conformity.
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The cost of accreditation for a single product in Mexico through Entidad Mexicana de Acreditacién is
approximately USD 4,900.

Mexico is one of Latin Americas best ranking countries in the “Doing Business” database issued by the
World Bank?*, Substantial improvements in the business environment, deregulations, privatizations
and the Free Trade Agreements facilitate the entrance for Swiss companies into the Mexican market.
A concern is the country’s aforementioned low ranking in the Corruption Perception Index. The deval-
uation of the Mexican Peso compared to the Swiss franc is presently an impediment for Swiss exporters
and an advantage for Swiss investors.

284 The World Bank Group, 2016¢
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Who we are:

The Center for Business in the Americas is part of the International Management Institute. Our activi-
ties have both a geographic and a thematic focus. Geographically we concentrate on the countries of
the Pacific Alliance (Mexico, Colombia, Peru, and Chile), Brazil and United States (California and the
East Coast). Thematically, our primary focus areas are Cleantech (waste disposal and recycling, waste
water, site remediation), Energy (renewable energy sources and energy efficiency) and the Engineer-
ing, Electrical and Metal Industry (mainly the international aspects of IIOT — the Industrial Internet of
Things). With our international academic and institutional partners, we provide in-depth research and
market activities for Swiss companies and governmental institutions.

International Management Institute

The International Management Institute (IMI) is part of the Department of International business at
the ZHAW School of Management and Law. We focus on the effects of globalization and the challenges
of international business activities. IMI’s partners benefit from a wealth of intercultural competence
and international business know-how, resulting from the extensive academic and industrial experience
of the Institute’s faculty members and its close ties to international universities, corporations, organi-
zations, and professional associations.

ZHAW School of Management and Law

The ZHAW School of Management and Law (SML) is one of Switzerland’s leading business schools. Its
disciplinary orientation is reflected by the following focus areas, each of which is a separate depart-
ment: International Business; General Management; Banking, Finance & Insurance; Public Sector; and
Business Law. SML is institutionally accredited by both the Association to Advance Collegiate Schools
of business (AACSB) and the Foundation for International Business Administration Accreditation
(FIBAA).

Zurich University of Applied Sciences

The Zurich University of Applied Sciences (ZHAW) is one of the leading universities of applied sciences
in Switzerland. ZHAW consists of eight Schools: Management and Law; Applied Linguistics; Applied
Psychology; Architecture, Design and Civil Engineering; Engineering; Health Professions; Life Sciences
and Facility Management; and Social Work.

A special thanks to Dominik Zollinger and Dr. Daniel Seelhofer for their untiring work of contributing
to the publishing of this Whitepaper.
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