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Introduction: Chile's relevance for climate
transition

Why Chile as a focus country?

We have been asked this question much more often than when we had China,
California or France in the past. Part of the answer lies in the question itself; it is
important to supplement one's knowledge of the most discussed and obvious players
in the transport sector's transition with what is happening in the less central or
dominant markets. But in addition, not least from a Swedish perspective, there is a
number of specific reasons to examine Chile's transition more closely and to deepen
the exchange of knowledge between the two countries and the markets:
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Similar base industry. Both Chile's and Sweden's economy are strongly
founded in the mining industry and the forest, with an increasingly strong
complement in the IT sector.

Similar geographical conditions: Sweden certainly lacks Chile's deserts, but
otherwise i tvérg similar, with large forests, mountains and a long coastline.
Significant exchange, with about 40,000 Chileans living in Sweden and strong
business relations between the countries.

More importantly, what Chile as a country has now set itself up for in the field of climate
change and in some areas is already in the process of implementing:
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Leading the electrification of public transport buses (except China), with spill-
over effects to other Latin American countries and experiences relevant to the
whole world.

The world's largest lithium assets, with high sustainability ambitions in mining
and a strong focus on creating added value from processing in the country.
Hydrogen as a fuel for long-distance freight transport, with an allocation of
hydrogen between the vehicles that is more well thought out than that of many
other countries.

One of the world's fastest increases in cycling's share of transport, especially
in big cities and linked to a democratic participation process.

The first developing country with the goal of becoming climate neutral in 2050,
and a climate law currently being formulated in the senate.

More broadly, Chile is of relevance to many other countries with
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One of the world's fastest changes to renewable energy, with a focus on solar
and wind.

One of the first developing countries to introduce a carbon tax, which is now
being discussed whether it should be raised and developed.
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0 One of the world's first countries to adopt the goal of climate neutrality for 2050,
which is expressed in concrete climate law.

In addition, it is interesting to see how this transition and these initiatives have taken
place under a paradigm that strongly emphasizes market economy, with very limited
economic stimulus and a focus on finding instruments other than government-funded
premiums and bonuses to achieve the climate-related objectives.

Finally, of course, we also learn from each other's challenges and problems. It is well
known that the Chilean Government felt obliged, in the end, not to hold the COP25
climate summit on the ground in Santiago. The move to Madrid came after strong
protests against perceived social injustices, with an announced increase in the price
of metro tickets as a direct trigger. Several adjustments have already been made and
a new constitution is to be developed, of direct relevance not only to Chile and its
people, but to all those interested in the importance of the justice perspective in the
climate transition.

Previous years' focus countries have always resulted in deeper collaborations,
increased knowledge exchanges and, by extension, better opportunities to achieve
the goals Sweden and the world around us have set regarding the transport sector's
transition. With Chile as the focus country, the conditions are better than ever. We look
forward to what it can lead to and will continue to try to be helpful in the process.

May 2020, some sections updated June 2020

Anna Lindén

General Secretary, 2030 Secretariat

Mattias Goldmann

Chief Sustainability Officer, Sweco

All photos Mattias Goldmann or Anna Lindén
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Chile's climate targets: Climate neutral by 2050

As one of the world's first countries, and the first developing country in the
world, Chile has both adopted a concrete target of net zero in national climate
impact and a national climate law. This is partly because the effects of a
changing climate are already so clearly seen in the country and threaten large
parts of the country's basic industries.

Chile is particularly adversely affected by climate change, partly because the central
parts of the country in particular depend on the glaciers for their drinking water. The
forest industry is threatened by pests and increasing fires, and large export goods
such as copper, wine, fruit and vegetables require a lot of water for their production.
Overall, Chile ranks tenth among the world's countries in The Climate Risk Index of
German Watch in terms of how much it is affected by a changing climate, and sixth in
terms of its economic impact. The Chilean Senate sets temperature increases of 2-4
degrees within this century, melting glaciers and sharply changing precipitation
patterns as some of the impact climate change has on Chile.

The Chilean business organization Accion Empresa also states that the changes in the
economy could hit the country's economy hard. They point to the mining industry as
particularly vulnerable, linked to a more uncertain future water supply. Chile's copper
mines are by far the country's largest consumer of water, and copper is the country's
largest export commodity, contributing to a national awareness of the importance of
climate issues. 'Water supplies can also be too good, with torrential rains making
operations more difficult. According to the mining industry's industry body Sonami,
heavy rainfall in the desert has already meant that operations have had to be stopped
and could in the future mean a large-scale transition from open mines to underground
mining.?

The major climate-driven changes that Chile is at risk of suffering and which are
already beginning to be felt are part of why they as the first developing country in the
world have adopted the goal of becoming climate neutral. This will take place by 2050,
five years after Sweden will reach the same goal. The decision was taken before
Chile's presidency of COP25, where Chile was also pushing for other countries to
adopt similar targets. It paid off. Some 100 countries have adopted net-zero targets,
designed in different ways but in many cases as a direct result of Chile's work.

Chile's nationally determined contribution under the Paris Agreement states that the
country's climate impact will peak by 2027, and then decrease. Considering today's
situation, it seems to be possible earlier, largely because the transition to renewable
energy has picked up such momentum. In addition, the new climate agreement states

1 Action Companies: Companies And Change Climate in Chile: The Way Towards A Adaptation
Sustainable, 2019
2 Personal conversation with Sustainability Manager Carlos Gajardo Roberts, 2019-12-03
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that the climate impact between 1990 and 2030 will be reduced by 30%, which is
considered to be in line with the Paris Agreement's temperature target, as the entire
reduction will take place domestically. 2 Including internationally co-financed
measures, the emission reduction target is 45%.

The goal of Chile being climate neutral by 2050 has been discussed relatively
frequently in Chile ahead of the decision in parliament and the Senate. Among other
things, it has been preceded by regional consultations, and a special observatory for
the case has been set up under the auspices of the Universidad de Chile, with design
guidelines.* Domestic environmental organizations have been pushing for increased
ambition, for example, the Chilean FIMA estimates that emissions should peak as
early as this year (2020) and be halved by 2030.° This is expected to happen by,
among other measures, shutting down all coal-fired power plants by the same year.
Civil society presented in December 2019, a national climate roadmap for Chile, on
the initiative and mandate of the Ministry of Education. The plan contains concrete
proposals in a number of areas, including a strengthened urban planning instrument
based on the principles of sustainable development. A specific law on sustainable
transport is proposed, with a focus on replacing passenger cars with public transport
and cycling. ¢ In addition, Chilean ex-President Ricardo Lagos has led the Voces
Ciudadanas process, which involved 117,000 Chileans and produced 15,000
proposals, compiled in the CambiaClima report.

Industry has both embraced and questioned Chile's ambitious climate goals. The CPC,
the Confederacion de la Producciony el Comercio, roughly the Chilean Chamber of
Commerce, wrote during the popular protests to the Ministry of the Environment that
climate goals needed to be reviewed because stricter social requirements meant that
available resources for climate work were reduced. It received a sharply negative
response and a couple of weeks later, in connection with COP25, CPC together with
four other business organizations fully supported the government's climate goals
"arising in response to the scientific evidence".

Has the business community simply come to realize the benefits of an active and
leading climate policy? Carlos Firat, CEO of Acera, who is coordinating the transition to
renewable energy, does not believe this. "The major business organizations must confess
colour. Do they want to wait for others to deal with the problem and turn a blind eye to
the damage that climate change is already causing? Or do they want to be part of the
necessary transition that benefits both Chile today and our grandchildren?"

3 Climate Action Tracker, 2019. Chile. Available: https://climateactiontracker.org/countries/chile/
Hamtdatum: 2019-09-10

4 http://leycambioclimatico.cl/policy-brief-reformas-legales-para-alcanzar-la-carbono-neutralidad-al-
ano-2050/

5 https://www.atlanticcouncil.org/blogs/energysource/make-way-for-chile-latin-americas-next-climate-
frontrunner/

6 The Mercury: About Dos Wheels, 2019-12-21
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At this point (May 2020), the Chilean Senate is considering the draft climate law 7, with
a decision likely to be made before the end of the year. & In addition to the final year,
the law contains processes for deciding on interim targets for 2030 and 2040 and
sectoral climate budgets, as well as a process for the development of regional climate
plans. Climate adaptation processes are developed by sector, e.g. for biodiversity,
infrastructure, mining, the energy sector and the health sector. A special Council of
Ministers on Climate Change is set up, chaired by the Ministry of the Environment, and
a special fund to support citizens' initiatives in the field of climate change is set up.
Every four years, the overall climate work will be evaluated in a government-run
RANCC (Reporte de Accion Nacional de Cambio Climético). Separately from this, an
independent scientific council is established with nine experts to assess the overall
climate work, in line with the Swedish Climate Policy Council.

Solar park in the Atacama Desert, an important part of Chile's transition to renewable

electricity and climate neutrality

7 See the bill here https://www.camara.cl/verDoc.aspx?prmID=13510&prmTIPO=INICIATIVA

8 Follow the process here

https://www.camara.cl/legislacion/ProyectosDel ey/tramitacion.aspx?prmID=13728&prmBoletin=1319
1-12
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Chile's electricity mix: greener at a fast pace

Updated June 2020

A key element of Chile's climate goals is the transition to renewable energy, which is
also central to how green electric vehicles can be considered to be. Solar and wind are
at the forefront of the so clearly market-driven context that Chile's economy represents.
Together with atimed out-phasing of coal, the goal of climate neutrality by 2050 will be
achieved. And in some areas Chile is already exceeding its milestones.

In addition to its climate targets, Chile has set a number of targets for the electricity
and energy sectors:

2025: 20% renewable in the electricity mix. This was achieved by the end of 2019.°
2030: 75% renewable in the electricity mix, according to plan.

2040: All fossil energy sources should be decommissioned; electricity should be
completely green.

Chile imports fossil fuels annually for USD 8 billion and has very limited fossil
resources of its own. 99 percent of fuels used in transport are imported fossil fuels,
and the transport sector stands f o r 24 percent of t he
emissions!®. At the same time, the country has the potential to more than fiftyfold the
production of renewable energy, which the policy in broad agreement wants to
implement. One reason is that Chile has previously failed to secure energy supplies in
other ways. Chile had a serious energy crisis around 2008, when it dropped natural
gas imports from neighboring countries and at the same time was hit by drought, which
hit hydropower, which accounted for half of its electricity mix. In addition, several large
planned dam projects were halted for environmental reasons, which together led to a
severe electricity shortage and a real risk of blackout. The record high electricity prices
also meant popular protests.

In order to resolve the situation, the option of investing in nuclear power or increased
transmission capacity from neighbouring countries was discussed; both time-
consuming and expensive. Then, from 2014, a new era of Chilean energy policy began
with a focus on the transition to renewables. Chile was early on with a system of
"reverse auctions" where anyone who offered to supply new renewable electricity at
the lowest price wins the tender; a model that is now being used worldwide. Itis in line
with Chile's generally highly market-liberal character and privatized energy market, but
with instruments for accelerated conversion.

9 https://www.bnamericas.com/en/news/chile-aims-to-beat-its-own-renewable-energy-targets
10 E-mail conversation, Gabriel Prudencio Flafio, Ministry of Energy, 2020-06-11
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In 2014, Chile became the first in South America to introduce a carbon tax, which fully
came into force in 2018. ' The tax initially focuses on power plants and is an important
basis for the reduction of coal power and renewable growth. In 2019, 20% of electricity
generation came from renewable sources, and this could reach 30% by 2021. This is
because the 2016 major procurement of new electricity production will then be
inaugurated, with 50% wind. The share is thus almost four times higher than in the
forecasts from the early 2010s, mainly due to the fact that solar and wind have so
quickly become so much cheaper. In auctions where the winner is the one offering to
build new solar and wind capacity for the lowest cost, Chile has, several times, offered
the lowest cost per MW in the world. As early as 2016, new solar electricity at its
cheapest cost USD 29/MWh and wind power cost USD 31/MWh, compared to new coal
power at USD 57/MWh.

The largest current individual investments are Andes Green Energy of SEK 80 billion
for two 1000 MW parks in Antofagasta and Tarapaca, which combine solar cells with
concentrated solar energy. Wind power, too, is big, and also mainly established in the
north. The potential for geothermal energy is among the largest in the world, but with
such low prices for solar and wind, it is not certain that it is competitive enough to
materialize. Hydropower is far more controversial, with a difficult history of dams built
in areas of particular importance to indigenous people, and droughts where water no
longer flows freely. In addition, the future of hydropower is uncertain with climate
change, as the dams are in danger of drying out.

The rapid transition has also benefited from the rapid expansion of capacity, from 15
000 MW in 2010 to 25 300 MW in 2019. The electricity market also became more
dynamic when the limit was lowered for who can buy their electricity directly from
producers, rather than from the network companies, as households are allowed to do.
In 2010 there were 115 companies, in 2019 there are 14 times more or 1,614
companies. It also opens the way for increased demand for renewable electricity;
While ordinary consumers cannot choose which electricity they buy, the major players
have this option and the Chilean state, for example, has requested that the electricity.

Given the fact that the transition is so clearly market-driven, the forecasts can also be
seen as more reliable than for many other markets. By 2030, renewables are expected
to account for 75% of the electricity mix, with 29% coming from hydropower, 42% from
solar and wind and 4% from biomass and geothermal energy, according to
Associacion de Generadoras. Norwegian Statkraft conducts the same analysis and
is involved in developing hydropower in southern Chile and three wind farms of over
100 MW.

In order to accelerate the transition, the Chilean Government presented at the end of
2019, in conjunction with the COP25 climate summit, a concrete plan for phasing out

11 https://uk.reuters.com/article/carbon-chile-tax/chile-becomes-the-first-south-american-country-to-
tax-carbon-idUKL6NORR4V720140927

aNIN 9
LUJU


https://uk.reuters.com/article/carbon-chile-tax/chile-becomes-the-first-south-american-country-to-tax-carbon-idUKL6N0RR4V720140927
https://uk.reuters.com/article/carbon-chile-tax/chile-becomes-the-first-south-american-country-to-tax-carbon-idUKL6N0RR4V720140927

coal with a final year for the 28 coal-fired power plants by 2040. By 2024, 11 plants
will be retired in a first phase (31% of coal installed capacity).!?

With a couple of dry years in a row, which with climate change could become the new
normal, a rapidly increasing use of electricity and the decision to close coal-fired power
plants, electricity prices can be expected to rise beyond what they have already done
in recent years. The new electricity from solar and wind is in return very cheap, so if it
continues to expand quickly, it can be a balancing factor. Then the electricity grid must
also be modernized and expanded so that electricity from large solar and wind
installations in the north can reach major consumers in the central parts of the country.
According to Low Carbon Chile, this is the single most important factor, and probably
requires a change in land legislation. The transition to more electric public transport is
also a challenge for the electricity network, where more electric buses require an
expanded and modernized network.

As always in the transition to more variable renewable energy, there is an interest in
being better able to store electricity from sunny and windy days to windless nights, or
over seasons. Part of this is that Chile is now starting projects in vehicle to grid, where
the large batteries of the many electric buses can be used to store electricity when
they have finished driving for the day. However, the need for storage capacity is less
than in many other countries that are transitioning to renewable energy; it is sunny all
year round in northern Chile and by combining solar cells with the concentration of
solar energy in saline solutions, the electricity is enough to last all evening even though
the sun has long since gone down.

COP25: Chile as COP host on another continent

The Annual UN Climate Change Meeting, THE COP, is the basis for the
implementation of the Paris Agreement. In December 2019, Chile was to host COP25
after Brazil, with its newly elected President Bolsonaro, renounced its role as host.
However, during the popular social protests a few weeks before the meeting, Chilean
President Sebastian Pifiera judged that security could not be guaranteed and
renounced the physical hosting but retained the position of chair of the meeting. Just
24 hours later, Spain came forward and took over the role of host, and the meeting
could be held on the same date as planned, but in Madrid instead of Santiago.

The late move is believed to have played a part in the meeting becoming one of the
least productive in the UN's 25-year history of climate summits: it ended without

12 E-mail conversation, Gabriel Prudencio Flafio, Head of Division of Sustainable Energy at the
Ministry of Energy, 2020-06-11
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substantial progress. Many also put some of the blame on Chile as the Presidency,
with a relatively inexperienced chairman of the process, Chilean Environment Minister
Carolina Schmidt. However, although the Presidency may have a major impact on the
outcome, many note that it was rather the lack of common will to flesh out the Paris
Agreement that halted progress. In those areas where Chile could most clearly make
a difference as President, steps were also taken;issuesr egar di ng t he
were given more room, and many countries accepted Chile's challenge to set net zero
target years for its climate impact.
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Transition of the transport sector

Chile's transport sector is partly known to the outside world; the increase in the
price of tickets for metro and bus became the trigger for the social protests of
late autumn 2019 that have been reported worldwide. But Chile has other, more
sustainable ambitions in the field of transport, which we are going through here
first with a summary of a long meeting with Transport Minister Gloria Hutt, then
sector by sector for electric buses, freight, passenger cars and cycling.

Chiled pride: A world leader on electric buses

Our conversation with the Minister for Transport is initially about electric buses. So far
nothing is original; this is what Hutt and the Chilean Government often and rightly
highlight. Santiago already has about 500 electric buses - the most in the world outside
China according to their own data, and more than the entire Nordic region. With a wide
range of contracts lined up, these could become 5000 electric buses already by 2021.
The Minister knows every detail about the public transportation set-up; unlike in
Sweden, here it is the government that decides on public transport.

The first electric bus line in each region of Chile is partly financed by the State, but the
conversion will not be driven by subsidies. In order to speed up the transition, the
government is still taking it upon itself to own the electric buses, bus depots and
charging infrastructure, while the operators lease them for themselves. In the new
tenders, they can continue to choose to run on diesel Euro 6, but the difference in
operating cost is so great i a scant crown per kilometer for the electric bus against
five crowns for the diesel i that the rallying around the electric alternative has been
great after the government's decision to take the risk around the buses themselves.
Several bus companies that have years left on existing contracts have nevertheless
joined the electric bus offer outside the tenders.

Buses run on solar and wind

How climate-smart electric buses are depends, of course, partly on what they replace
T and it seems to be mainly cars i and with what they are charged. Renewables take
up a rapidly growing share of Chile's electricity grid, with among the world's lowest
prices for solar and wind and a more controversial expansion of hydropower, but fossil
fuels are still in a dominant position. It therefore makes a big difference that the two
energy companies that are part of the electric bus consortium guarantee 100%
renewable electricity, in one of the first steps towards offering fully green electricity to
Chile's consumers. One of the bus depots is also completely self-sufficient with solar
cells.
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Leave your car at home

The Transport Minister sees electric buses as part of making it easier to get people to
leave the car at home. "We want to achieve cities where cars are only used when there
is no other alternative. We have tried congestion charges and toll roads, but the price
elasticity has been very low i prices have to be very high for people not to choose the
car. This is because many people do not even consider public transport where there
is no metro, and therefore we need to make buses much more attractive. Electric
transportation is absolutely central; we see that people are willing to wait a few minutes
extra to take the electric bus instead of the regular one." The proportion of planks is
also lower in electric buses, which are perceived as a service worth paying for.

Densify the city

"The main purpose of removing the cars is to facilitate the densification of the cities.
The part of our population living in cities will continue to grow, which means that we
need to live smaller and then to a greater extent be out in shared common areas. For
that to happen, the cars can't take up as much space as they do today." To avoid
"urban sprawl", Hutt announces that "Those who choose to live far outside the city
centre will have expensive and limited access to the city. It is very expensive to have
high-quality public transport to these low-population areas, which is why we plan to
have them pay a special fee for public transport.”

"The biggest cost to motorists is not to arrive or not to have a place to park the car
when you arrive. Therefore, we will remove lanes from the major roads, which will
instead be given to cycling and micromobility, and limit parking spaces. We're going
to make it very difficult and expensive to use a car."

Street protests = increased cycling

Cycling has increased very rapidly in Chile in recent years, with a doubling since
October alone, when the protests began, Hutt says. Public transport did not work, with
burned metro stations, and many were reluctant to take the car to town. "Now it is
important to maintain this increase, and space is the most important part of that.” There
will be more cycle paths, but also new processes so that municipalities have much
faster means to facilitate cycling. "Today, the law on cycle paths is very complicated,
among other things you have to take soil samples before, and many municipalities do
not have that capacity or budget. That's why we're now letting the municipalities simply
repaint existing roads so that they become cycle paths quickly, easily and cheaply.”

Market economy prevails

Hutt does not see any government co-financing of these "express cycle paths”, but
thinks that companies can sponsor them i the cost is limited anyway. This mindset
permeates all of the government's transport policy: those who choose electric buses
get better conditions and more passengers, but no subsidy, and the transition to

13
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reduced motoring will take place through more of a market economy and by fully
charging for the costs caused by motoring.

This reliance on the market economy also means a completely different sequencing
for the electrification of the fleet compared to other countries: in Chile, buses come
first, then distribution of goods and trucks for shorter distances i as between Santiago
and the port i then taxis, and then finally ordinary cars. The conversion takes place
without subsidies, but with incentives, such as electric vans being allowed to drive in
the city during hours when others are not allowed, on streets that are closed to other
vehicles and with reserved parking spaces. In addition, Chile is in the pipeline to adopt
CO2 emission requirements for new cars roughly in line with the EU's.

Not everything, of course, is a market economy even in Chile. Public transport is
subsidized, parts of freight transport are part-financed by the state, and diesel has a
lower tax than petrol. "These subsidies have arisen over time, one by one as a result
of negotiations without an overall picture.” Hutt literally has a picture of how the review
should be done, so that only the subsidies that are really needed will remain i and
then, in return, they can be increased. "Now, all travelers who take the subway get a
share of the trip paid for by the state, even though it doesn't make any difference to
most people. When we limit it to those most in need, we can do more with less."

Reduced or abolished subsidies for fossil diesel also opens up an opportunity for
biofuels, not least biodiesel from the residues from Chile's forest industry. So far, Chile
does not even have a low blend of ethanol in their gasoline, even though the Brazilian
example is right on the other side of the Andes. And the lithium in the electric buses is
probably from Australia; Chile has the world's largest deposits, but the ambition for it
to be used locally has so far not materialized.

The meeting with Hutt shows how processes which in Sweden are handled on the
municipality-level, are settled directly at the minister-level in Chile. This also highlights
how, with a clear agenda and deep expertise, it is possible to make a big change
despite the budget and political mandate being limited.

Chilean Transport Minister Gloria Hutt and Pablo Ortiz, Head of International Affairs from the Ministry
of Transportation and Communications
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Electric buses: world leader outside China

Updated June 2020

Just as Sweden wants to be a leading market for sustainable transport, which
then spreads to other markets, so does Chile strive to be a world leader in the
transition to electric buses. Because now it is spreading to other Latin American
markets too.

Ahead of COP25, the Chilean government promised that the country's public transport
system would be fully electrified by 2040. The target looks set to be reached earlier
than that, with Santiago as the main driver. There are approximately 6,500 regular
buses in Santiago, of which up to 1,500 are estimated to be electric by the end of 2020,
and as many as 5,000 could be just a few years later.

Progress has been rapid; On 15 December 2018, BYD delivered its first electric bus
to the operator Metbus. Only one year later, they had already delivered 300 buses in
Santiago, driven 4.5 million kilometers with over 13 million passengers and over
160,000 journeys between end-stations.

"We believe that the conditions are in place to reach the 2040 target much faster," said
Tamara Berrios, country manager for BYD in Chile; at the current rate, the entire
Santiago bus fleet has been replaced just a few years into the 2020s. BYD is the
market leader in Chile and Latin America with over a thousand buses delivered, which
represents more than two-thirds of total electric bus sales. Chinese Futon is distant
second while European manufacturers only sold single electric vehicles. According to
BYD themselves, the electric buses they have delivered so far will provide an annual
emission reduction of 222 tonnes of CO2, based on a daily mileage of 200 km and
that fossil-powered diesel buses are the ones being replaced i both perfectly
reasonable assumptions in most Latin American cities.

Alameda Avenue in Santiago becomes the country's most important electrified corridor
with 158 electric buses that make their way back and forth daily via the street. The
largest terminal, Rinconada electroterminal, can charge 74 buses simultaneously,
taking about 2 hours and 30 minutes to fully charge.*®

Electric buses contribute to reduce climate impact, better local air quality, and
increased user acceptance. According to Daniela Soler Lavin at the Ministry of Energy,
more people pay for the ticket in electric buses than in other public transport,
vandalism and wear and tear are lower and more are prepared to give up their own
car with the electric buses.**

13 https://santiagotimes.cl/2019/03/28/chile-doubles-santiagos-electric-bus-fleet/
14 Daniela Soler Lavin, head of transport efficiency, Ministry of Energy, personal meeting 2019-12-05
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Chile itself states that they are the world's largest electric bus market after China. It is
now being challenged by the Netherlands, which had as many as 726 electric buses
in operation by the end of 2019. The Chilean conversion is probably the most interesting,
as it takes place without strong government subsidies or actual requirements for a
certain proportion of electric buses.

Chile has not introduced any real subsidies for electric buses, and at least at present
does not require a certain proportion of electric buses but requires the highest existing
Euro-rating of buses. This can be achieved with a diesel bus of the most modern cut
or an electric bus (in theory also a gas bus, but the market is in Chile non-existent).
The State mainly assists by purchasing and owning the vehicles, which are then
leased to the operators, which thus have lower start-up costs and take a smaller risk
regarding the residual value. The state also allocates space for bus depots closer to
the city centre than would be available otherwise, which is attractive to operators who
are usually reliant on areas far from the routes they operate.

Longer contracts are also attractive, with users of electric buses getting a 14-year
operator agreement, while those who choose Euro 6 diesel buses will only get ten
years' contracts. In the procurement process, the operator must ensure that the buses
are charged with green electricity, and be responsible for the charging infrastructure,
but the two major electricity companies Enel and Engi have ready-made solutions for
this. Metbus terminal in Los Espinos also has solar cells on the roof so that, at a
minimum, the local electricity demand to be produced on site.

Lower operating costs are getting increasingly important for operators' choices; the
electric bus costs one third more but has far lower variable costs for fuel, 78 CLP/km
for the electric bus against 380 CLP/km for the diesel-powered according to the
Ministry of Transport. The electric bus also has much cheaper service and some
residual value, while the diesel bus is counted as completely written off when its year
in procured traffic is over.

In addition, both the operators themselves and the state development agency Corfo,
indicate that they receive increased ticket revenue with the electric buses. Partly
because they are perceived as so much better that passengers actually wait for the
electric bus, even if there is a diesel bus coming first, and partly because the proportion
of paying passengers increases from the general level that is otherwise around 60
percent. Furthermore, this can probably be partly attributed to an increased customer
satisfaction and perhaps a new customer group with strong buying power that, thanks
to the electric buses, has started to travel by public transport: private car users. This
is entirely in line with the government's intention with electric buses, which will not only
replace fossil buses, but also make more people not take the car to the inner city.'®

15 Personal Meeting, 2019-12-03, Fernando Hentzchel, head of technical development
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There are currently almost 50 procured bus operators in Santiago. Not everyone is
ready to operate electric buses, and Corfo sees it as positive if the changeover also
contributes to a sharp reduction in the number of operators. In addition to the long
tenders, procedures will now be put in place whereby those who choose to operate
electric buses but do not meet the quality requirements will be replaced.

The many electric buses are currently a Santiago phenomenon, and many of the older
diesel buses being replaced in Santiago end up in other parts of the country. To begin
the conversion outside the capital, the Ministry of Transport is now procuring and co-
financing a line in each regional capital to be served by electric buses. Centralization
also means that the transition to electric buses in the rest of the country has come
furthest in Vifia del Mar and Valparaiso, both of which are close to the capital. In the
country's second largest city, Concepcion, there is a single electric bus, and in the fifth
largest city T the central town of Lithium production, Antofagasta i there is none at all.
In smaller cities, the conversion is more difficult, Corfo says, because a typical bus
company in Santiago can have as much as 1,500 buses, while the equivalent in small
towns is 1-4 buses, limiting companies' ability to invest in new technology.

During 2019, however, 220 buses on the countryside have been replaced and
renovated with state funds. More than 17 000 buses across Chile are partly state-
financed in order to keep the ticket prices at a lower level. And in May 2020, the
government announced some news, in a video broadcast made by Gloria Hutt:
Concepci- n and Tem¥go will receive the similar bus roll out as Santiago during 2020,
electrac or highest enivronmental performance. Thereafter, Valparasso and
Antofagasta are in line followed by other cities. 16 In total, 2000 buses will be replaced
in tendering processes during 2020-2021. '/

The electric bus success story has spread all the faster to other Latin American cities.
Argentine Mendoza on the other side of the Andes from Santiago has in a first stage
16 electric buses, and Guayaquil in Ecuador has launched 20 electric buses. Despite
its deep crisis, the country has stated that all new vehicles in public transport will be
electric by 2025. Colombian Medellin has already acquired 64 electric buses and
procured 379 more that will gradually enter service in 2020, as part of Colombia's
strategy to reach 600,000 electric vehicles by 2030.

What about existing buses? Here, the leap in climatic difference between electric bus
and diesel bus is vast, and thoughts about biodiesel remain just thoughts; therea r e
even pilot trials or low-blend. Chile's strategy is to step directly to electric power.

The goal of fully electrified public transport applies not only to buses but also to the
regular vehicles "colectivos" and taxis. Here the conversion is expected to take place
in the same way as with the buses; by 2025, electric cars should have fallen so much

16 https://www.youtube.com/watch?v=tcK8LLQuHaE, visited 2020-05-27
17 E-mail conversation, Gabriel Prudencio Flafio, 2020-06-11
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in price and gained such a reasonable range that, even without financial subsidies, it
is a reasonable choice for colectivos. Colectivos are common, especially on the
outskirts of cities, and the state may again have to provide charging infrastructure and
possibly vehicle ownership i but do not count on an electric car premium. Then the
same thing is imagined for the taxi industry, also well-regulated in Chile, albeit with
many smaller players, which places greater demands on the charging infrastructure to
be reasonably developed.
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Other electric buses: Valparaiso
trolleybuses

A president interfering in the public transport of a city is not common and is
hardly ever included in the job description. But when Valparaiso's consortium
of electric buses in 2007 was to close down their trolleybuses, it happened.
Chile's then President Michelle Bachelet, now head of the UN High
Commissioner for Human Rights, made it clear that closing down the
trolleybuses was unacceptable i and they are still on the streets no.

Valparaiso's trolleybuses are not just any regular old buses, but the oldest in the world
that are still operating. The system was inaugurated on New Year's Eve 1952,
replacing the tramway that was closed the day before. Some of the trolleybuses are
American Pullman-Standard from the post-war period, beautifully bulky veteran
vehicles which continue to do their job even if they don't accommodate as many
passengers as the newer ones. In the early 1990s, a number of used trolleybuses
were purchased from Switzerland, including the world's oldest articulated trolleybus,
number 105 from Zurich from 1959. A couple of years ago, these were replaced by a
new set of used trolleybuses from Switzerland, which now account for more than half
the fleet. The warning signs are still in German, French and Italian and for a long time
these troles carried the same orange color that they had in Switzerland. Now they have
been painted uniformly green-and-white T perhaps a sign that they there is a future for
them. Paradoxically, these slightly newer buses are more prone to breaking down as
they require a slightly different amperage than what is commonly used throughout the
city.

The trolleybuses are particularly welcome in the town of Valparaiso, which has a small
centre wedged between the slopes and the sea. Here itd srowded, the traffic is packed
and noisy, and the air is bad. The many minibuses do not exactly help the situation,
with their roaring engines and black smoke pouring from their exhaust pipes. Line 802,
consisting solely of exhaust-free, silent troles, feels like a safe haven going through
the city centre, all the way from the port in the north to the parliament in the south,
which has been there since Pinochet decided it should be in Valparaiso while the
government is in Santiago.

The bus system in Valparaiso stands on its own, without subsidies from either the
state, the region or the municipality. With diesel costing 600 CLP/litre, the trolleybus
has had difficulty competing and that is why the consortium of owners in the early
2000s decided to stop running troles. But the pressure mounted, and so the number
of lines has been reduced, but the troles are no longer at risk of going extinct. The
ticket costs 300 pesos, just under four Swedish crowns, just like for other buses, and
although the trolley buses have none of the luxury or comfort that Santiago's new
electric buses have, line 802 is popular because it® less jerky and noisy.
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It seems fair that those who operate the trolley buses should get something back for
what they do for the city. In addition to reducing noise and exhaust gas, the troles were
granted status as national monuments by the Chilean government in 2003. They were
also instrumental in Valparaiso receiving its world cultural heritage classification from
UNESCO. Furthermore, trolleybuses are now a tourist attraction i although public
transport tourism is still a niche market, troles appear on t-shirts, as toys, puzzles and
much more.

Efficient public transport cannot, however, depend on the president intervening in
ordertoresuscitateitas 1t 6 s a b o u,toroh loeingd cotesteuristattraction.
And we can see a small light in the tunnel: the government decided to expand the
width of the trolleybuses and therefore have extended the contracts for the trolleybus
operators, so that they can invest in the buses and expand the routes.*®

So what kind of future do trolleybuses have in Valparaiso and elsewhere in the world
T including Landskrona, the only Swedish municipality with trolleybuses?

At major bus and public transport fairs around the world, electric buses are gaining an
increasingly prominent role, with the market being divided between those who charge
very quickly and those who have sufficient battery capacity to handle a full shift without
charging. The trolleybuses are usually conspicuously absent. Regarding trucks, the
situation is similar; electric operation is now developing quickly, but almost no
manufacturer highlights the possibility of continuously transferring electricity to the
vehicle. Yet the vehicles are here and several manufacturers have ongoing projects,
not least in Sweden. If the trucks get their power from above like Scania's experiment
with German Siemens, among others, they would more and more take on the likeness
of a wire bus system.

The trolleybuses can be a way to deal with the problem of power shortages in the
network. Here, relatively limited amounts of electricity are transferred continuously,
rather than huge amounts being transferred in bursts, when charging. Current
expensive technology for fast or ultra-fast charging is thus unnecessary. The high cost
of large batteries is avoided; the trolleybuses only need energy for a few hundred
meters of autonomy, and so the environmental impact of batteries is also reduced.
The flaws are equally obvious: An infrastructure of electricity grids is required that can
be tricky to integrate into the cityscape, and flexibility is lower than for other types of
electric buses 1 although it is higher than for light rail and other light rail solutions.

18 https://www.youtube.com/watch?v=tcK8LLQuHaE, visited 2020-05-27
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Electric cars: Please hold
Updated June 2020

Chile has chosen a completely different path than, for example, Norway in the
transition to electromobility. The buses come first and the cars come last. The charging
infrastructure is almost nonexistent and the only electric car we see in a whole month
is a company car from the lithium company Albemarle. Throughout Chile, there are
only a thousand or so cars out of a fleet of five million.

Both Transport Minister Hutt (see special interview) and state-run Corfo, describe this
as a very conscious priority: Converting the passenger car fleet to electric power costs
more than what it brings in, and in a few years the market will be handling the transition
anyway. By 2050, 40% of Chile's passenger car fleet is estimated to be electric, with
no subsidies.!®

Corfo participates in the Santiago region's procurement of municipal vehicles, with
requirements for clean electric power for, among other things, the transport of goods
and services, garbage trucks, safety vehicles and ambulances. In addition, individual
municipalities, such as Santiago, have agreements with distributors to use electric
vehicles, which in return gives them the right to drive on streets that are otherwise
closed to traffic. The beer distributors and Pepsi, among others, have also settled on
such agreements with the municipality. The parliament is preparing legislation on the
CO2 emissions of new cars, with requirements for maximum average emissions and
a modified vehicle tax that accounts for CO2 emissions. There is a plan to launch
subsidies to renew the taxi and colectivo fleet, according to the Ministry of Energy by
June 2020 t he ARenueva tu Col eldIDI1VMWDsubsidyppgrr am ¢ o
vehicle for the switch to electric.?® Fernando Hentzchel at Corfo states that the focus
of all stimulation will be vehicles that drive at least 40,000 km per year.?!

Another initiative to develop e-mobility in Chile was announced in May 2020. This call
is aimed to form a Center for development of e-mobility in Chile. The center is a
consortium of actors who will promote and develop the market for techniques that use
copper and lithium. The consortium can receive a co-financing of USD 7 million for a
maximum of five years. 2

Pending market-based impact on electric transport, a program is being created to
convert existing petrol cars to be driven on liquefied gas. A previous such program

19 Fernando Hentzchel, head of technical development, Corfo, personal meeting 2019-12-03

20 E-mail conversation, Gabriel Prudencio Flafio, 2020-06-11

21 Personal meeting, Fernando Hentzchel, 2019-12-03

22 hitps://www.corfo.cl/sites/cpp/convocatorias/centro_para el desarrollo _de la electromovilidad,
available 2020-06-16
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specifically for taxis never had any major impact because the number of gas stations
was too small, but now it is thought to have greater potential.

In the long term, Chile wants not only to be a market for electric cars, but also to
participate in the development of electric cars, with a focus on batteries linked to their
national lithium production. For this, the state has allocated 170 billion CLP over a ten-
years period in a project on future materials. Corfo is also coordinating a second call
to create added value around lithium, after the first call did not lead to anything
concrete.
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Toll motorways: financed by users

Route 5 runs from Tierra del Fuego in the south to Arica on the Peruvian border and
continues as Panamericana all the way up to Alaska with a small gap in southern
Panama. In Chile, this is the backbone of the country, which connects almost all major
cities and where the majority of both passenger car and freight transport takes place.
It is also a good example of how Chile has worked through many years with market
economy solutions; large parts of route 5 constitute a toll motorway where the license
is procured by the state and where the winning company is responsible for operation
and maintenance. In return, the company receives a large part of the revenue from the
tolls paid by all vehicles.

The first stretch to the north of Santiago is operated and maintained by Lampa. Here
the payment is made using cameras much like for the congestion fees in Stockholm,
through a system called Televia. The toll zones are a few kilometers long and the fee
per zone is a penny for passenger cars. The fee varies depending on whether traffic
is high, normal or off-peak. Further north, where the flow of traffic from the city has
thinned out, with many kilometers between toll stations, and most drivers coming
through pay in cash in the manned toll stations. Here the fee is fixed, but differentiated
according to the type of traffic: from a minimal fee for the very few motorcycles to a bit
more for passenger cars, to up to ten times that for the largest trucks.

In recent protests against the market liberal approach, toll roads have also been
criticized. When toll fees on one of the motorways was to be increased, the customs
stations were burnt down. The government conceded the increased toll fee but not the
system, which has the support of even the more left-leaning parties in Chilean politics.
Anyone who uses the major roads in Chile will have to pay for themselves, and that
will continue to be the case.
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Ports as part of the transition

As an export-oriented country with a long coastline, Chile's economy is heavily dependent on
its ports. Ten of the ports are operated by the state and they are tasked with pushing for a shift
towards greater sustainability.

State-owned Corfo, which works directly with the ports, clearly identifies Antofagasta as a
leader in sustainability work. It is both ISO 14 0001- and Ecoport-certified, with demands first

and foremost on local sustainability, but also on an incipient discussion about how climate
issues can be more clearly integrated. 22 It is also the port from whicht h e ¢ o lithiumisy 6 s
shipped, which may act as a driving force for increased environmental work, together with
Antofagasta wanting to attract more cruise ships, which currently only account for one percent

of the port's calls.

10% of Chile's exports, three million tonnes of goods, pass through the port annually, a
significant part of which is from Bolivia, which has Antofagasta as its main port with free trade
agreements since 1904. The large volumes are barely noticeable when we visit the port; it is
quiet, calm and clean and between the large ships you can catch glances of seals and
pelicans. Most of it is also relatively newly built, after large parts of the port were destroyed in
the 1995 earthquake, and again in 2013.

The port's vice president Ricardo Varas Fernandez explains the environmental work here with
"We are in the middle of town and trains and trucks that are going here or coming from here
go straight through the city center, so we are judged every hour." In a next step, the port wants
to develop shore power for the ships, which would make them pioneers on the continent, and
gradually increased electric power to the port's machinery. The port and the two rail companies
FCAB and Ferronor also want to increase the proportion of goods on rail, from today's 65 per
cent to upwards of the 90 per cent that the train accounted for ten years ago. Increased safety
and reduced climate impact are the main drivers.

The decline is largely due to the fact that the copper company Codelco, which accounts for
very large volumes of freight trains, has switched port to adjacent Mejillones, a change that,
of course, annoys Antofagasta but where Fernandez predicts that tighter environmental
requirements from customers will help them get new business.

This is also why the port financed bike lanes through the city, partly with the argument that the
port employees should be able to get to and work comfortably T but probably more because
they want to be a good neighbor. Under the state agreement, the port is not allowed to invest
using other assets than the direct revenue it receives, and therefore they rent out parts of the
port area to a private operator and own a large shopping centre, which, among other things,
provides funds to acquire new cranes.

Much of what Antofagasta's port is doing is also thought to happen in the other state ports.
This is not least evident in Chile's largest port of San Antonio, which can be considered to be
Chi | e 6 s portaThis port & ket to significantly expand in order to eventually triple its

23 The text is largely based on conversations with Francisco Garcia Mac-Vicar with colleagues, Corfo
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capacity. Linked to this, the railway will be expanded with the goal of 30-40% of all goods
being transported by rail, compared to the current 6%. A new railway line to Santiago is a key
to achieving the goal.
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Cycling: the protests can strengthen Chile
as a cycling country

Updated June 2020

Following the protests that started on 18 October 2019, the transport pattern in
Santiago has fundamentally changed. The subway, which was at the center of
the conflict, was completely closed for a few days and only arrived just before
Christmas again up in two million passengers a day, against 2.75 million a day
before the conflicts. Car traffic fell sharply, and new car sales reached their
lowest level in almost ten years. The number of passengers at Santiago Airport
decreased by ten per cent from the same month of the previous year. And the
proportion of cyclists almost doubled.

It is perhaps an exaggeration to read an increase in environmental involvement in the
changed travel patterns, even though the social protests also have a clear
environmental dimension. Rather, the main reason is that many people found it too
unsafe to take the car into the city centre, and that public transport has worked poorly.
The increase is particularly marked in Santiago, where, among other things, the entire
subway was closed for a few days. However, the increase is visible in all major cities.
Now it is a matter of holding this increase, according to Chilean Transport Minister
Gloria Hutt (see the Transport transition section).
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The bike 7 a symbol of justice?

Chile has a long history of cycling, but it was not long before the bike became an
established means of transport. The first bike came to Valparaiso® port in 1886,
classified as a toy. Until the 1920s, the bicycle was mainly used by the upper classes
as a leisure activity, after which use decreased as motorcycles and cars became more
common. In the forties, the cycle became more common and began to be used for
travel to and from work, especially in rural areas. In 1941, bicycles began to be
manufactured in Chile and in 1946 the first cycling competitions were organized in the
country.

In the 1980s and 1990s, Chile's economy went very well, and more and more people
got their own car. In Santiago alone, a city of seven million inhabitants, there are four
million cars. The then prevailing attitude that "bikes are for losers" meant that fewer
and fewer trips were made by bike.?*

But there is much to suggest that this attitude is changing. On the one hand, the traffic
jams began to grow further around the cities. In the 1990s, a significant cycling
movement was also started in Chile, initially led by Movimiento Furiosos Ciclistas, in
translation roughly "furious cyclists". With Santiago as a starting point, the organization
called for more bike paths. At first, politics resisted these requests, but eventually the
political goal was established that the 800 km cycle path to be built in Santiago alone.

24 hitps://www.theguardian.com/cities/2016/jul/21/cycling-challenging-santiago-chile-social-barriers
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The bike 1 a symbol of freedom?

In 2007, the Dutch organization Interface for Cycling Expertise started work to further
improve the traffic environment, where, among other things, parking spaces for bicycles
at metro stations began to be built. Through a collaboration with a local NGO called
Ciudad Viva, workshops were also held with citizens to identify local dangerous
crossings and other things.

A bottom-up perspective like this has been very unusual for the former military
dictatorship, where all kinds of participation has been something that the government
has been afraid of. This is now gradually changing in Chile, partly with the help of
organizations such as Ciudad Viva.

In 2007, the total reform of Santiago's public transport system, Transantiago, was also
implemented. Then all public transport was connected under the same tariff, and the
subway began to expand. This not only increased mobility between residents in
Santiago's municipalities, but also more order and increased safety for cyclists.

Car-free Sundays and bicycles - for better or worse

In 2018, Chile was one of the few countries in the world where cycling increased by
more than ten percent in a single year, along with Luxembourg, Poland, the Czech
Republic and Sweden, according to eco-counters and New City's Global Counters
indicator. Since then, cycling has increased considerably faster, and on Sundays a
total of 40 km of streets are being closed for car traffic, in order to offer more space
for non-motorized means of transport.

An estimated 30,000 cyclists use this opportunity, Ciclo Recrea Viva, every Sunday.
The inspiration comes from Bogot4, as part of the city's Ciclovia program for increased
cycling. The promoters of the concept in Colombia took it to Santiago to give people
the opportunity to discover cycling and get more space on the streets. This Sunday
activity can also serve another purpose to speed up the transition, highlighted by
cycling organization Art Bike: the need for training in how to actually cycle.?®

25 Personal meeting, Andrés Castle and Christian Rivera, Art Bike 2019-12-19
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Car-free Sundays bring together thousands of cyclists

Art Bike points here to the rapid increase in the number of bicycle accidents recently.
This is due both to unaccustomed cyclists in general and, according to Art Bike,
specifically to the fast-growing loan bike market, which they believe leads to reduced
road safety. "Anyone who gets their own bike makes an important investment and a
conscious decision. Anyone who rents a bike or scooter takes no responsibility and
does not get involved. Knowledge of the rules is low, and almost none of those who
use the bicycles are wearing helmets."2¢

Several operators offer bicycles with both fixed and floating systems. Rapid expansion
is made more difficult by the fact that it is municipal regulations that determine whether
or not to establish ones. This means, for example, that the European Union should be
able to take account of the electric scooters are not in principle taken over the municipal
border, which, not least in Santiago with its many municipalities, is a clear restriction.
The bikes have also been the victims of many thefts.

Bicycles in Santiago i theft-attractive possibility of increased cycling

26 Personal meeting, Andrés Castle och Christian Rivera, Art Bike 2019-12-19
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