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Abstract

Natural energy resources such as natural gas are important in the development of countries 
that have reserves. These resources may also important in the reduction of polluting emissions 
generated by the vehicles of the automotive fleet. In this context, the production of natural 
gas fuel for vehicles allows the reduction of emissions and, consequently, of the levels of air 
pollution. The objective of this study is to evaluate natural energy resources and their impact 
on environmental pollution in the transport sector, the availability of these energy resources, the 
impact of pollution and the strategies for the reduction of emissions, in the Peruvian context, 
by reviewing information from various sources. Peru has developed projects for the produc-
tion of natural gas and initiatives to distribute through a gas pipeline network. The growth of 
the vehicle fleet has generated high levels of air pollution in the country’s cities. Natural gas 
vehicle fuel emits almost no heavy particles, and does not generate much PM10, and as many 
polluting emissions such as CO2, CO, NOx, SO2, HC, generated by other fuels. There are still 
limitations in emission reduction strategies because the adaptation of vehicles to natural gas 
has decreased due to the high costs of the service and the perception of not obtaining benefits 
in its use, in addition to having few establishments that sell natural gas throughout the country.

Keywords: natural energy resources, environmental pollution, transport sector, emissions, 
natural gas.
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1. Introduction

In Peru the development of the natural gas indus-
try was focused on the north coast of the country 
(1998) and used in the electricity generation of 
oil operations and camps. In 2004, commercial 
operations for natural gas began and the Camisea 
Project was born, generating development in the 
natural gas (NG) industry. NG has been increa-
sing its share in the energy market, from 25.2% 
in 2018 to 25.7% in 2019 (Osinergmin, 2020). 
This situation is a development opportunity and is 
contemplated within the Sustainable Development 
Goals (SDG), goal 7, based on affordable and 
non-polluting energy, which is a challenge for 
the different economic sectors.

By 2050 the world will have 2,500 million more 
people, such a spectacular growth will result in 

higher energy demand and natural gas is in an 
ideal position to meet such needs. Compared 
to coal and oil, gas also ensures clean air and 
lower greenhouse gas emissions, thus reducing 
emissions (IGU, 2019). These results suggest 
it is important to work on the efficient use of 
this resource that has the potential to generate 
economic growth, and well-being for families 
and in various sectors.

On the other hand, we see that the transport 
sector is the one that reports the highest emis-
sions in Peru, which is related to the average 
age of vehicles, their poor maintenance, 
consumption of polluting fuels, in addition 
to transportation problems related to lack of 
roads, traffic signals and lights, among others 
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(Bernex & Castro, 2015). The fact that «energy represents about 60% of 
total greenhouse gas emissions worldwide» (Porles Ochoa, 2019) suggests 
that it is necessary to consider energy resources as an opportunity to reduce 
environmental impacts, ideally with public, private and civil society 
participation. Air pollution is a problem that shows alarming figures. The 
World Health Organization (WHO) (2018) estimates that seven million 
people die each year due to exposure to particles contained in polluted air.

The present study contributes to evaluate energy resources and their 
environmental impact, recognizing availability, environmental impact 
and strategies for the reduction of emissions.

2. Availability of energy resources in Peru

2.1. Natural gas in Peru

Natural gas «is a gaseous fuel made up of a mixture of light hydrocarbons 
whose main component is methane (CH4). It is called Natural because no 
process is involved in its chemical constitution; it is clean, colorless and 
odorless» (Minem, 2009). 

NG has been used as an «energy source (energy) and as a raw material in 
the petrochemical industry (non-energy). [...] NG is a mixture of simple 
hydrocarbons, in a gaseous state and composed of approximately 95% 
methane»; it is one of the cleanest energy sources for the environment, as 
it has lower levels of carbon dioxide (Osinergmin, 2017).

In Peru, energy consumption in 2019 registered an increase of 1.8% over 
the previous year, and, specifically in the case of natural gas consumption, 
was one of the fastest growing, reaching 3.7% (Osinergmin, 2020).

Peru has natural gas reserves, both developed and undeveloped, shown in 
figure 2 (Osinergmin, 2020).

2.1. Natural Gas Prospects

World demand for energy has increased, as has the execution of invest-
ment projects to discover and exploit new oil and natural gas reserves, 
which allows the expansion of the reserves that currently exist in different 
geographical areas where there are natural energy resources (Africa, South 
America, Southeast Asia, Australia, Canada and the United States). From 
Natural Gas is obtained Compressed Natural Gas (CNG) and Liquefied 
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Note. Information obtained from Osinergmin (2020).

Figure 1
Peruvian Energy Consumption Matrix

Natural Gas (LNG), from which Natural Gas for vehicles or NGV can be obtained, depending 
on the conditions of the land and the way in which the material is extracted (Osinergmin, 2017).

Porles Ochoa (2019) indicates that «Peru has sufficient proven reserves of natural gas to accom-
pany an energy transition for several decades, therefore, this valuable energy resource should not 
be wasted». It should also be considered that natural gas is not a competitor of clean energies; 
on the contrary, it is an energy resource that complements wind, solar, biogas and bio-LNG.

A clear example of proven natural gas reserves is the case of Camisea production, where 
production has had increases «from 23% to 95% during the period 2004-2011 and remains, 
approximately, constant until 2019» (Osinergmin, 2021). Also, we cannot fail to consider 
development aspects and economic impacts such as:

The extraction and production of Camisea gas in Peru has generated a positive economic 
impact of around US$ 20,000 million of net savings due to the substitution of fuels in favor of 
natural gas. This has undoubtedly been a key element for the efficiency of the economic and 
productive structure of the country, whose benefits are reflected in the residential (US$ 773 
million), commercial (US$ 55 million), industrial (US$ 10,291 million), vehicular (US$ 7415 
million) and electric generators (US$ 3,081 million) sectors. (Osinergmin, 2021). 
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Note. Natural Gas Supervision Division DGH-Minem. Annual Book of Hydrocarbon Resources, 2018

Figure 2
Map of Approved Natural Gas Reserves by lots - December 31, 2018 
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According to the above, it is clear that the benefits are not only econo-
mic, but also environmental, recognizing that, as IGU (2019) points out, 
«natural gas combined with carbon capture and storage technologies is 
practically a carbon-free fuel, since 90% of emissions are eliminated, and 
the remaining 10% could be offset with renewable gases».

3. The environmental impact of the transport sector

3.1. Air quality and pollution

Since 2005, concerns regarding the levels of environmental pollution have 
led the World Health Organization (WHO) to develop air quality guidelines 
to reduce risks related to particulate matter, ozone, nitrogen dioxide and 
sulphur dioxide, and to support measures aimed at achieving a degree of 
air quality that protects public health (WHO, 2005). The measures were 
necessary, but the threat of further increases in pollution levels due to 
non-compliance with some regulations continues to be a concern for citizens.

The main pollutants are carbon monoxide (CO), sulphur dioxide (SO2), 
nitrogen dioxide (NO2), ozone (O3), particulate matter less than or equal 
to 10 micrometers in diameter (PM10), particulate matter less than or equal 

Note. Diario La República, May 29, 2019, time 19:36. https://larepublica.pe/
sociedad/1466467-pulmones-necesita-arequipa/

Figure 3
Photo of vehicles generating pollution
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to 2.5 micrometers in diameter (PM2.5), 
lead (Pb), benzene, total hydrocarbons (TH) 
and hydrogen sulphide (H2S). Taking into 
account scientific evidence regarding air 
pollution and its consequences on health, 
and multiple toxicological and epidemio-
logical research studies, the WHO updated 
the 2005 Guidelines for O3, SO2, NO2 and 
PM (of 10 and 2.5 microns in diameter), 
values that have served as the basis in the 
country for the update and establishment of 
the Environmental Quality Standards (EQS) 
for SO2 and PM2.5. (Minam, 2016).

In 2006, Peru issued Law 28694, that regulates 
the sulphur content in diesel fuel, which prohibi-
ted, starting in the year 2010, the commerciali-
zation of diesel fuel with sulphur content higher 
than 50 parts per million (ppm). In 2009, the 
Supreme Decree No. 061-2009-EM, determined 
the geographical areas authorized for the sale of 
diesel with sulphur content greater than 50 ppm 
(Minem, 2009). For several years, these norms 
have sought to strengthen air quality in relation 
to pollutants generated by fuels.

Another important regulation is the Supreme 
Decree N° 009-2012-MTC, which establishes 
Maximum Permissible Limits of Pollutant 
Emissions for Motor Vehicles (MTC, 2012). 
considering vehicle categories that make use 
of gasoline, diesel, LPG, NGV or other alter-
native fuels. 

The increase in vehicles in the 1990s was a 
consequence of state policies that allowed the 
purchase of used vehicles, mainly dependent 
on diesel, which were used in public services 
(MINAM, 2013); many of these vehicles are 
still in operation today and generate high levels 
of contaminants. In this context, there are insti-
tutions that have been working on this issue, 

such as the Ministry of Environment (MINAM), 
the General Directorate of Health (DIGESA), 
the National Service of Meteorology and 
Hydrology of Peru (SENAMHI) and the 
Environmental Evaluation and Control Agency 
(OEFA). However, results are limited and there 
are still many challenges to be faced.

For Mosqueira, Fernandez & Mosqueira (2010), 
the result of «comparing combustion systems 
using Natural Gas Vehicles (NGV), the fuel 
switch to Ethanol represents an increase in 
CO2 emissions».

For Lee & Greenstone (2021), in their report Air 
Quality Index points out that:

Particulate pollution levels vary widely 
in Latin America. In countries such as 
Argentina, Paraguay and Costa Rica, air 
quality generally meets WHO guideli-
nes. However, other countries such as 
Peru, Colombia, Bolivia and Brazil have 
pollution hotspots, where concentrations 
of particulate pollutants are 2 to 3 times 
higher than the WHO guideline.

The same study has indicated that life expectancy 
in the capital city of Lima has been reduced by 
4.7 years due to air pollution.

3.2. On health effects 

In the city the main sources of pollution are 
vehicles and even more when there is vehicu-
lar congestion, being this the most important 
source of air pollutants (in particular carbon 
monoxide, «nitrogen oxide, unburned hydrocar-
bons, ozone and other photochemical oxidants, 
lead and, to a lesser extent, sulphur dioxide 
total suspended particles and volatile organic 
compounds» (Romero Placeres, Diego Olite, & 
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Alvarez Toste, 2006); evidently such situation 
has effects on the health of citizens.

Some world studies show alarming figures. 
Pandey et al. (2021) indicates that 67 million 
deaths were attributable to air pollution in 
India in 2019, which represents 17.8% of the 
total deaths in the country. Also for Zhang & 
Batterman (2013), traffic congestion «increases 
vehicle emissions and degrades ambient air 
quality, and recent studies have shown excess 
morbidity and mortality for drivers, commuters, 
and people living near major roads».

There are three factors that condition the risks 
of toxic injury by substances: the «physical-che-
mical properties, the doses of the substances 
that come into contact with critical tissues 
and the response of these to the substances» 
(Romero Placeres, Diego Olite, & Alvarez 
Toste, 2006). Respiratory diseases are more 
probable where the vehicle fleet generates high 
levels of congestion. 

Peng et al. (2021, pp. 1127-1140) point out:

China is the world’s largest carbon emitter 
and suffers from severe air pollution, resul-
ting in approximately one million premature 
deaths per year. Alternative energy vehicles 
(AEVs) (electric, hydrogen fuel cell, and 
natural gas vehicles) can reduce carbon 
emissions and improve air quality.

To reduce the impacts of fuels, Supreme Decree 
No. 007-2020-MINAM was approved, dealing 
with Fuel Nocivity Indexes (INC), for the 
period 2020-2021 (MINAM, 2020). The regu-
lations for the implementation of this norma-
tive device are required in order to reduce the 
consumption of fuels that have been generating 
polluting emissions.

Fuel type
Fuel Nocivity 

Index

Natural gas 1.0

Liquefied petroleum gas (LPG) 2.3

Anthracite coal 6.2

Bituminous coal 9.5

Gasohol 96/97/98 / octane 10.7

Gasohol 90 octane - S50 12.5

Gasohol 90 octane 13.1

Diesel B5 - S50 14.2

Diesel B5 - S5000 16.7

Turbo A1 17.5

Industrial oil No. 6 26.5

Gasohol 84 octane - S50 28.9

Gasohol 84 octane 29.5

Industrial oil No. 500 36.0

Note. Information obtained from S.D. 
007-2020-MINAM

Table 1
Fuel Nocivity Indexes for the 2020-2021 
period

In the reduction of emissions, natural gas is a 
very important alternative source of energy.

4. Strategies to reduce emissions

Emissions generated by the vehicle fleet are 
associated with rapid population growth, increa-
sed use of public and private vehicles, and 
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poor road infrastructure, and can be related 
to global warming, acid rain, ozone depletion 
(Saavedra Vargas, 2014). All of them have 
impacts on health but also on economic issues, 
and affect ecosystems. In this context, some 
strategies have been proposed, such as the 17 
sustainable development goals, set for 2030.

4.1.  First strategy: conversion of vehicles

Liquefied natural gas is 95% methane and 5% 
ethane, propane, butane and nitrogen. It has a 
conversion temperature of -161 °C, when it 
changes from a gas to a liquid that is 1/600th 
of its original volume. It is odorless, colorless, 
anticorrosive and non-toxic. It does not contain 
sulphur or lead, or other heavy metals. There is 
a reduction of up to 97% in carbon monoxide 
emissions, with respect to liquid fuels. Among 
the disadvantages is that «a gasoline engine is 
not specifically designed to operate with gaseous 
fuels. Therefore, a decrease in engine power 
is presented, which may be more perceptible 
depending on the mechanical condition of the 
vehicle and the conditions of the conversion 
equipment» (Osinergmin, 2017). The advantages 
are superior to the disadvantages and contribute 
significantly to the protection of the environment. 
The Peruvian government had initiated strategies 
for the use of NG through NGV. However, this 
has stopped and this product competes in the 
market with some disadvantages; for example, 
the establishments that offer the product in the 
country are limited and centralized.

According to the Association of Gas and Service 
Stations of Peru, there were 284 establishments, 
of which 219 are located in Lima, 14 in Callao, 
2 in Ancash, 3 in Piura, 2 in Chiclayo and 10 
in Ica (Osinergmin, 2015). These add up to 
only 7 regions, while 18 of the 25 regions of 
the country are without NGV stations.

Due to the fact that the vehicles circulating 
throughout the country were not manufactured 
to make use of NGV, every vehicle needed to 
be adapted, which implies an additional cost 
for this process, which generated the opening 
of workshops for the conversion. It is necessary 
to clarify that the conversion is not only with 
NGV. There are two types of conversions. The 
vehicle can be adapted to Liquefied Particulate 
Gas (LPG), with which the owner could save 
approximately 50%; and the other option is 
NGV, where the savings are between 50% 
and 65%. 

In the case of automobiles, the cost is approxima-
tely US$ 500, but in vehicles from 2005 onwards, 
the conversion costs rise to approximately US$ 
700. In the case of other vehicles, such as vans, the 
cost is higher (SITEC Inversiones S.A.C., 2020). 
Certainly, it may be important for companies 
working on vehicle technology to consider the 
possibility of manufacturing vehicles to make 
direct use of this type of fuel.

Some studies show that the conversion of vehi-
cles is an alternative to improve air quality. In 
Colombia, a study on the use of LPG and NGV 
to determine which emits less pollutants into 
the atmosphere reached the conclusion that both 
LPG and NGV are environmentally friendly. 
However, the technical implementation of the 
conversion as well as the certification of the 
workshops is a weakness (Calderon Sierra & 
Calderon Calderon, 2018).

Only 4% of the total exploitation of the reserves 
is destined to NGV. According to Osinergmin 
(2017), by midyear 2015 there were 203,360 cars 
converted to NGV. However, people no longer 
convert their cars to NGV, and the construction 
of distribution networks stopped. By the end 
of 2019, although figures were positive for the 
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natural gas sector, «to the extent that a region distances itself from the capital 
of the country, the price of natural gas through networks increases as a result 
of higher costs in the supply chain» (Energiminas, 2020).

A topic of great interest is the growth of the automotive fleet. As the fleet 
grows, so do environmental problems, mainly due to the age of the vehicles. 
The country with the least age in the automotive fleet is Luxembourg, with an 
average age of 6 years, while Brazil has 9; Chile, 10; Ecuador, 11; Argentina, 
12; Peru, 14; Colombia, 15; and Mexico, also 15 (Asociación Automotriz del 
Perú, 2020).

On the other hand, when analyzing air quality by city (even though it has 
improved, going from a PM2.5 of 28 µg/m³ from 2018 to 23.7 µg/m³ in 
2019) Lima is the second capital city in Latin America with the poorest 
air quality. The report places Santiago, Chile, in first place in the region 
with a PM2.5 of 27.7 µg/m³. (Automotive Association of Peru, 2020).

The information shows that although as a country Peru has improved in terms 
of air quality indicators, it is still reported with poor air quality, which needs to 
be addressed by public institutions to reduce the impacts on Peruvian society. 
According to the 30754 Framework Law on Climate Change and its regulations, 
part of the National Strategy on Climate Change, the «commitment of Peru is 
to incorporate the environmental approach in its public policies from concrete 
actions to achieve environmental performance with the highest standards and 
thus protect its various ecosystems» (MINAM, 2015).

4.2. Second strategy: Energy Social Inclusion Fund (FISE)

The Peruvian state promotes the work strategy through the Energy Social 
Inclusion Fund, with the purpose of massifying «the use of natural gas 
through partial or total financing of regulated consumers, systems or means 
of distribution or transportation»; it is one of the programs that strengthened 
the conversion to NGV. The strategy has been maintained based on Directorial 
Resolution No. 058-2021-Minem/DGH of March 4, 2021, and Directorial 
Resolution No. 117-2021-Minem/DGH of April 14, 2021, which extends its 
operation until December of the same year (Minem, 2021).  

4.3. Third strategy: Integrated Atmospheric Sanitation Plan (PISA)

The Integrated Atmospheric Sanitation Plan has also been considered a 
strategy for the reduction of environmental pollution, where the «automo-
tive fleet is responsible for 70% to 80% of total air pollutant emissions» 
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Table 2
Vehicle fleet in circulation at the national level, by department 2008-2018

Department 2011 2012 2013 2014 2015 2016 2017 2018 2019

Total 1,979,865 2,137,837 2,287,875 2,423,696 2,544,133 2,661,719 2,786,101 2,894,327 3,004,308

Amazonas  2,407  2,400  2,351  2,314  2,275 2,275  2,227  2,182  2,142

Áncash  23,322  25,418  27,542  29,573  31,213  33,542  34,923  36,190  37,703

Apurímac  3,966  4,039  4,083  4,139  4,192  4,216  4,177  4,120  4,048

Arequipa  118,985 134,533  149,892  164,302  176,315  187,929  200,560  211,735  222,491

Ayacucho  5,784  5,941  5,968  6,021  6,022  6,041  6,015  5,918  5,798

Cajamarca  17,320  19,673 21,461  22,664  23,740  24,943  26,224  27,674  29,036

Cusco  48,491  53,675  59,459  64,820  69,213  73,997  79,874  84,942  89,338

Huancavelica  1,317  1,323  1,300  1,315  1,286  1,286  1,259  1,235  1,210

Huánuco  12,576  13,476  14,261  14,911  15,648  16,382  16,915  17,367  17,991

Ica  26,419  26,551  26,398  26,439  26,715  27,092  27,423  27,558  27,970

Junín  53,118  56,237  59,019  61,933  64,576  67,049  69,760  72,316  74,947

La Libertad  162,026  167,325  172,968  178,433  183,931  190,073  196,040  202,558 208,882

Lambayeque  49,440  53,902  58,142  61,896  65,160  68,261  71,328  74,092  76,586

Lima-Callao 1,287,454 1,395,576 1,498,037 1,590,755 1,674,145 1,752,919 1,837,347 1,908,672 1,982,650

Loreto  5,211  5,313  5,443  5,533  5,501  5,501  5,489  5,477  5,486

M.de Dios  1,027  1,062  1,123  1,136  1,161  1,223  1,308  1,383  1,405

Moquegua 14,003  14,608  14,944  14,979  14,931  14,931  14,887  14,810  14,691

Pasco  7,292  7,238  7,108  6,956  6,804  6,804  6,660  6,545  6,441

Piura 39,099  42,404  46,029  49,576  52,390  55,060  57,740  60,006  62,419

Puno  37,074  40,543  43,477  45,056  46,200  47,696  49,387  51,041  52,689

San Martín  10,418  10,926  11,271  11,648  12,047  12,358  12,669  13,052  13,491

Tacna 42,318  44,430  45,960  47,180  48,201  49,382  50,858  52,161  53,271

Tumbes  3,119  3,257  3,320  3,372  3,415  3,451  3,423  3,375  3,313

Ucayali  7,679  7,987  8,319  8,745  9,052  9,310  9,608  9,918  10,310

Note. Information reported by the National Institute of Statistics and Informatics of 2019 using the Ministry of Transportation 
and Communications as source. 
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Table 3
Emission reductions when moving from Euro III to Euro IV

Air pollutants EURO IV EURO III Emissions reduction

Carbon monoxide CO (g/km) 0.50 0.64 22%

Nitrogen oxides NOx (g/km) 0.25 0.50 50%

Hydrocarbons + NOx (g/km) 0.30 0.56 46%

Particulate material PM (g/km) 0.025 0.05 50%

Note. Information obtained from D.S. 009-2012-MINAM.Communications as source. 

(MINAM, 2016). Other strategies are being developed in relation to the evolution of the vehi-
cle fleet so that, based on technology, emissions can be reduced; this is the case of the EURO 
IV vehicle, which can reduce emissions by up to half (MINAM, 2016), as shown in figure 5.

4.4. Fourth strategy: massification of natural gas

Another important strategy is the massification of natural gas. Porles Ochoa (2019) points out 
that the massification of gas can generate a contribution in the reduction of CO2 emissions, 
but «massification has not achieved a considerable expansion in the local market (internal) 
except for the electricity market, where distributed natural gas reached in 2016 a 71.5% share».

Some studies have considered that the use of natural gas requires a considerable gas produc-
tion, infrastructure for gas trade and an increase in production for future utilization (Hagos & 
Ahlgren, 2018). Peru meets the first condition, but requires the improvement of infrastructure 
to increase production and strengthen the sector.

4.5. Fifth strategy: promotion of vehicle scrappage

Some incentives related to vehicle scrapping are being worked on. This initiative was born 
with the Supreme Decree 005-2021-MTC dated February 5, 2021 (MTC, 2021). The initiative 
aims to Article 1:

Promote the definitive removal or renewal of vehicles from the vehicle fleet, in order to 
reduce greenhouse gas (GHG) emissions and local pollutants that affect public health, 
as well as, contribute to reduce the accident rate on public roads and improve the land 
transportation system.
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This consists of scrapping, dismantling and 
physically disintegrating a vehicle and its 
components, for the protection of the envi-
ronment and public health.

4.6. Sixth strategy: sectoral policy actions 
on emissions and SDGs

The participation of the state is necessary to 
strengthen the use of natural gas, mainly in the 
transport sector, which generates high levels 
of emissions. This would allow meeting the 
commitments made with the 2030 Agenda 
and the SDGs.

The National Strategy for Climate Change 
was born as a comprehensive management 
tool to address this situation. Peru has made 
commitments regarding adaptation to climate 
change and the reduction of emissions of 
greenhouse gases (GHG). The National 
Strategy for Climate Change is an instru-
ment to improve environmental conditions 
and Peru, committed to this strategy, must 
strengthen the institutional framework of 
government agencies such as the Ministry 
of Environment (MINAM), the General 
Directorate of Health (DIGESA), the National 
Service of Meteorology and Hydrology of 
Peru (SENAMHI), the Ministry of Energy 
and Mines (Minem) and the Environmental 
Evaluation and Control Agency (OEFA).

According to the National Plan proposed 
from 2014 to 2025 by the Ministry of Energy 
and Mines, it was estimated for 2025 that 
Greenhouse Gas (GHG) emissions «genera-
ted by the final consumption of energy in the 
different sectors, would fluctuate between 81 
thousand and 92 thousand Giga Gram of carbon 
dioxide equivalent (Gg of CO2 eq), lower 
values between 15% and 10%, respectively» 

(Minem, 2014). However, the support of the 
public sector in investment must be considered 
to achieve the expansion in the exploitation of 
natural gas, massification and efficiency at the 
vehicle level, among others.

4.7. Other aspects to consider

During the Covid-19 pandemic and quarantine 
periods worldwide, contamination levels were 
reduced. There is evidence of «a decrease in 
the variation of the average NO2 concentra-
tion (µg/m³) and diesel demand (thousands 
of barrels/day) in the months of March, April 
and May of the period 2019-2020» (Chavez 
Flores, 2020). The end of the pandemic may 
lead to maintain some forms of remote work, 
with significant changes from the pre-pande-
mic reality.

5. Findings

Peru has developed and undeveloped natural 
gas reserves. The demand for this source of 
energy has had an important increase in recent 
years; the Camisea Project has registered 
increases in production from 23% to 95% 
between 2004 and 2011, and has remained 
relatively constant until 2019, a situation that 
has generated positive economic impacts, 
with net saving of US$ 7,415 million in the 
vehicle sector and improvements in environ-
mental quality.

The transport sector generates high levels of 
pollution. Countries such as Peru, Colombia, 
Bolivia and Brazil have pollution hotspots 
where the concentration of particulate pollu-
tants are 2 to 3 times higher than WHO guide-
lines; in the case of Peru, life expectancy in 
the capital of the country has been reduced 
by 4.7 years due to air pollution.
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Strategies to improve air quality include the conversion of vehicles for the use of natural gas, 
and the Energy Social Inclusion Fund (FISE) for the massification of the use of natural gas 
and to strengthen the processes of conversion to NGV. A third strategy is the Atmospheric 
Sanitation Plan (PISA) that has been working to reduce environmental pollution, based on 
technology access to vehicles with high standards for reducing emissions, massification of 
natural gas for the environmental contributions generated. Another strategy is the promotion 
of scrapping to remove used vehicles that generate high levels of emissions. Sectoral policy 
measures on emissions and the commitment to the Sustainable Development Goals may lead 
to a reduction in greenhouse gases and consequently improve environmental conditions, if 
the institutional framework is strengthened.

6. Conclusions

Peru has many proven reserves of natural gas for the energy transition; the massification 
of natural gas can generate greater benefits in terms of efficiency and productivity. Given 
increases in energy demand, the discovery and exploitation of new reserves is an opportu-
nity, as has been demonstrated by the positive economic impacts generated by the Camisea 
Project (Osinergmin, 2021) and the environmental benefits generated by significantly reducing 
emissions (IGU, 2019).

Regulatory frameworks have been developed to reduce pollution levels; these norms have 
sought that for several years to improve air quality. However, the results are limited. For 
Peru the increase of the vehicle fleet generates a great pressure on air quality. Studies in Peru 
show that life expectancy in Lima has been reduced by 4.7 years due to air pollution (Lee & 
Greenstone, 2021). In this context, the use of natural gas vehicles is an important strategy in 
the reduction of air pollution (Peng et al., 2021; Pandey et. al., 2021; Zhang & Batterman, 
2013; Romero Placeres et al., 2006).

The main actor in the reduction of greenhouse gas (GHG) emissions is the transport sector; 
however, strategies are being developed to reduce the impacts, including vehicle conversion, 
the Social Inclusion Energy Fund (FISE), the Integrated Atmospheric Sanitation Plan (PISA), 
the massification of natural gas, sectoral policy measures on emissions and commitment to 
the SDGs, and the promotion of vehicle scrappage. However, it is necessary to strengthen 
the institutional framework.
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