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ABSTRACT

This paper seeks to observe to what extent income, contributed by the tourism industry, affects
the socioeconomic status of marginalized Andean natives as a result of employment in the tourist
commodity of Machu Picchu. Porters on the Inca Trail to Machu Picchu typically represent marginalized
populations and so, observations of their lifestyles specifically, will to some extent be used to further
arguments in this paper. Additionally, there will be a focus on exploring the presence of any other factors
with the potential to affect lifestyle, such as inherent job risks and medical compensation, that are not
represented by increases in wages.
The topic explored in this paper has important humanitarian and legislative implications because
it will further build on previous literature and reflect the true living conditions of indigenous populations
amidst the smokescreen of rising wages as a result of increased tourism. If there are significant factors
that negatively affect workers’ living standards despite wage increases, they should be brought to light so
that there may be national and local efforts to address these development concerns. Simply assuming that
a positive correlation between income and socioeconomic status may perpetuate an ignorance of
persistent issues that may help to better lives if appropriately addressed.
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Chapter 1
Introduction
The total contribution of travel and tourism to Peruvian GDP has continued to increase
since the beginning of this century. Consequentially, the growth of this sector has had a
noteworthy impact on the national labor force. It has aided national economic growth and proved
to be a significant source of opportunities for not only employment, but education as well.
More specifically, the prospect of increased non-skilled labor opportunities due to the
growing industry has proven to be particularly beneficial for marginalized groups in Peruvian
society. These populations, including the indigenous Aymara and Quechua cultures, are less
integrated into modern-day Peruvian society and often times do not have the means to pursue
higher education, sometimes failing to even appropriately learn the Spanish language.
Consequently, they are especially affected by fluctuations in the demand for unskilled
labor, which the travel and tourism requires in the form of employment in the hotel, travel,
transportation, restaurant, leisure, and cultural immersion industries. As revenue from increased
tourism has risen, so have wages for this population (Mitchell et al., 2010).
A cursory glance at this fact may lead to the conclusion that due to a relative increase in
wages, the overall quality of life for those marginalized peoples that are employed by the travel
and tourism industry must increase as well. Generally, there is an assumed causal relationship
between increased wages for impoverished peoples and socioeconomic status, a logical proxy for
standard of living. However, relevant research (Arellano, 2011, Mitchell et al., 2010) has
suggested that factors besides income levels may in fact negatively impact their standard of
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living. Marginalized populations’ perception of socioeconomic benefits may, in reality, be
overestimated as compared to real benefits even after increases in direct monetary compensation.
Simply put, there is a chance that simply looking a rising wage rates due to increased demand for
unskilled labor in this industry may paint too rosy of a picture of the living standard for these
native populations. The modern day international commodity of Machu Picchu presents the
perfect microcosm through which one may observe the interplay between increasing wages.
This paper will be developed by conducting a comprehensive review of relevant
historical, development, and socioeconomic topics coupled with a difference-in-differences
analysis. Empirical analysis will compare the socioeconomic effects of tourism and travel
(through increases in income) on porters of the Inca Trail with the similar living standards of
those employed by tourism in Puno, Peru another popular tourist destination.
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Chapter 2
A Brief History of Machu Picchu
Translated from the indigenous Peruvian language of Quechua, Machu Picchu literally
means “Old Mountain”. The site is an icon of the ancient Inca culture and serves as a remnant
which proudly displays the rich cultural landscape of the fifteenth century, pre-Columbian
civilization. In today’s day and age, Machu Picchu is a popular destination that is frequented by
tourists from all over the world. The Andes mountain highlands, however, have been traversed
for hundreds of years, very well before Machu Picchu was voted to be one of The New Seven
Wonders of the World in 2007.

Rediscovering Machu Picchu
Hiram Bingham, leader of the 1911 Yale Peruvian Expedition, is credited for the official
discovery of Machu Picchu. Bingham was a Professor of Latin American History at Yale
University as well as an avid geographer, explorer, and adventurer. Yet, his interpretations of
Machu Picchu’s structure and function were inconsistent with archeological evidence and other
documentary sources (Salazar, 2004). Bingham, upon stumbling across the ruins of Machu
Picchu, believed that he had found the lost Inca city of Vilcabamba. Due to the 750 structures
built in the location, he concluded that Machu Picchu was indeed a residential area for members
of the Inca civilization. Modern-day archeological evidence however, paints an entirely different
picture of the mysterious ruins nestled within the misty High Andean slopes.
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Archeological Significance
Built between 1450 and 1470 under the rule of Inca Emperor Pachacuti Inca Yupanqui,
Machu Picchu primarily served as a haven for members of Inca high society (Salazar, 2004). The
site’s elaborate architecture, fine Inca masonry, lack of economic infrastructure, and relatively
small area preclude it from having been a hub of Inca activity. Instead, members of royalty used
the estate for leisure, hunting, and entertainment (Salazar, 2004). It is believed that Inca nobility,
along with their closest disciples, would, in the cold Andean winters, embark upon a religious
pilgrimage from the Inca capital city of Cusco, to the slightly more pleasant temperatures of
Machu Picchu (Salazar, 2004). Cusco was connected to other parts of the Inca Empire by four
other principal routes that divided the vast territory into quadrants. In total, the roads spanned
around 25,000 kilometers. The present- day tourist attraction that is the Inca Trail represents but
a fraction of the vast Inca road network.

The Modern-Day Attractiveness of Machu Picchu
Today, hundreds of years after the fall of the Inca civilization to the Spanish
conquistadores, Machu Picchu continues to enthrall and mystify international audiences. Its
seemingly other-worldly presence and relative isolation in the Andes, away from bustling urban
centers, preserves its authenticity and invites all those who are eager to step into an ancient
culture frozen in time.
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Chapter 3
Tourism
Tourism will be defined as a “mass, temporary, recreational nomadism in foreign parts”
(van den Berghe, 1980). This paper will simply observe the effects of this recreational nomadism
on the particular group in question: indigenous populations and more specifically, the porters of
the Inca Trail to Machu Picchu. That is to say, it will not explicitly distinguish between the
various forms of tourism that are available to enjoy within the tourism industry itself, nor will it
make the distinction between effects of monetary flows resulting from domestic versus
international tourism. The physically demanding nature of the Inca Trail itself is such that it
likely appeals to those who are interested in adventurous forms of ethnic tourism, in which the
tourists’ primary purpose is to observe the natives’ way of life in the context of their ethnic
artifacts and history (van den Berghe, 1980). Tourists who hike the Inca Trail directly contribute
to porters’ incomes. The greater the demand for trekking, the greater the demand for porters. As
such, in order to properly comprehend the effects of increased tourism on overall porter health
and wellbeing, it is certainly worthwhile to delve deeper into longitudinally understanding travel
trends.

Global Trends in Travel and Tourism
In 1950, there were 25 million global international tourist arrivals (UNWTO, 2008). By
2008 this number had increased to 922 million (UNWTO, 2008). It has only continued to rise in
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the past decade. As of 2017, international travel and tourism, on a global scale, had reached its
highest level at a staggering 1,332 million tourist arrivals (UNWTO, 2017). The sector directly
grew at a rate of 4.6% and outpaced itself for the seventh successive year. In just 2017 alone, it
accounted 10.4% of the global GDP, created 313 million jobs, and was responsible for 9.9% of
the world’s employment.

Travel and Tourism in Peru
Peruvian GDP has risen dramatically over the past two decades. Along with it, so has the
total contribution of travel and tourism to national GDP. The sector contributed to 3.8% of the
GDP in 2017 and rose to 3.9% in 2018. Travel and tourism’s overall contribution to the Peruvian
economy is projected to continue increasing and by 2028, it is forecasted to be 4.2% of the
national GDP. In 2017 itself, travel and tourism directly generated 400,000 jobs (World Travel &
Tourism Council, 2018).

The Inca Trail to Machu Picchu as a Tourist Attraction
With travel and tourism to Peru drastically increasing since the early 1990’s, the volume
of tourists participating in activities to learn and explore Peru’s attractions has grown
accordingly as well. This is especially true of those who trek along the 40-kilometer Inca Trail to
Machu Picchu, arguably one of the most frequented tourist destinations in Peru.
The Inca Trail is part of the Machu Picchu Historic Society and was named to be a World
Heritage Site in 1983. Annual hiking numbers remained below 20,000 until the early 1990’s
when this type of tourism was advertised as a new way for adventurous tourists to explore

7

historic Inca ruins. By 1998, over 66,000 tourists were hiking the trail annually (Maxwell, 2012).
Since then, the number of hikers traversing the Inca Trail has only continued to increase. As of
2017, 88% of those interested in adventure tourism in Cusco, Peru were primarily interested in
partaking in trekking and hiking (Prom Perú, 2017).
The route became a way for people all over the world to literally walk in the footsteps of
an ancient civilization. Branding the Inca Trail to Machu Picchu as a type of “experiential
pilgrimage” (Maxwell) served as a catalyst for it to become a truly global tourist destination. The
idea of being able to participate in a truly immersive and authentic cultural experience seemed to
be very attractive to the tourists all across the world. Unsurprisingly, the availability of quick,
modernized forms of transportation to Machu Picchu itself including such as a bus route and
railway have made the multiday hike even more appealing. This journey among ancient Inca
relics and dwellings has come to be viewed as a spiritual and religious quest.
While not as popular as Machu Picchu itself, the Inca Trail has grown to become a tourist
experience of its own. It has become an experiential pilgrimage for the culturally inquisitive
tourist, a development project for national and local government, and finally, a source of
employment for local, relatively unskilled labor (Maxwell, 2012).
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Chapter 4
Defining Socioeconomic Status
Socioeconomic status is “a measure of one’s combined economic and social status”
(Baker, 2014). While the vague nature of this definition permits the concept’s applicability to a
variety of conditions, it also necessitates further specificity that is dependent on context.
This paper seeks to study the effects of increased tourism to Machu Picchu on the
socioeconomic status of native populations. Loosely put, in the context of this paper, increased
development in socioeconomic status will serve as a proxy to overall well-being and happiness.
The “capability approach” (Knight et al., 2017), in contrast to the traditional method of
tracking socioeconomic growth, describes development for marginalized groups in terms of
social, psychological, and political empowerment (Knight et al. 2017).
As such, the parameters used to quantify socioeconomic status will be household income,
prospects for economic mobility, job satisfaction, employment opportunities, and education
levels. A generally accepted positive correlation between each of these parameters and
“happiness” will aid in qualifying changes in lifestyles in the context of this study.
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Chapter 5
Marginalized Populations in Peru
For the purposes of this paper, the terms “indigenous” and “native” will encompass
individuals part of native populations (predominantly those of the Quechua or Aymara
communities) whose mother tongue and primary language is not Spanish.

Modern-Day Effects of Colonialism

Indigenous and native populations in Peru have continually faced social, economic, and
political discrimination and marginalization. Historic and systematic efforts to uphold colonial
ideals continue to plague the nation in terms of serving as roadblocks to ethnic integration and
acceptance of indigenous populations. That is to say, descendants of the Spanish conquistadores
have notoriously consolidated positions of national power among themselves, and continued
enforce discriminatory power structures that prevent members of indigenous communities from
developing socioeconomically and politically.
Failures of presidential administrations to promote indigenous mobilization and condone
the absence of ethnic representation continue to reinforce regressive racial and ethnic
stereotypes. President Velasco Alvarado (1968-1975) precluded the use of the term “Indian” to
describe indigenous populations, implying that native populations were undeserving of a
unifying identity and legitimate recognition within Peruvian society. The authoritarian regime
under President Alberto Fujimori (1990-2000) systematically targeted indigenous communities
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under its population control initiative. Euphemistically labeled as a “family planning” promotion
program, indigenous women were sterilized according to a quota system (Boesten, 2007).
Indigenous populations, namely those of the Quechua and Aymara populations continue to be
identified as peasants whose continued lack of opportunities for economic, social, and political
growth is justified by their inherent inferiority (Garcia, 2003).
Today, evidence of continued systematic, ethnic discrimination against indigenous
populations is most glaring in terms of education and income disparity.

Disparities in Education
Access to even a primary school education for indigenous children continues to be sparse
due to their geographic isolation from major Peruvian cities. For the indigenous youth who do
have access to schooling, the quality of their primary education is significantly less compared to
that in regions with relatively few indigenous populations. Native populations are often not even
taught Spanish. This inability to communicate in the nation’s most frequently spoken language
immediately reduces their prospects for technical employment and therefore, socioeconomic
growth, later in life. Studies show that 4 regions in Peru with the greatest percentage of
population only speaking indigenous languages are the ones that have the lowest performance
results in primary school testing (UNICEF, 2008). 43% of indigenous children between the ages
of 6-11 whose primary language is Quechua are enrolled in grades lower than the ones
corresponding to their age. Comparatively, this statistic is 23% for Peruvian children in general.
These numbers reveal that disparities in education between indigenous and non-indigenous
populations begin at the primary school level. Additionally, studies show that 78% of children
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whose primary tongue is either Quechua or Aymara, both indigenous languages, live in poverty
as compared to only 40% of those whose mother tongue is Spanish (UNICEF, 2008). On
average, non-indigenous individuals have 8.1 years of schooling versus 5.5 years for those who
are indigenous (MacIsaac, 1993). These statistics suggests that socioeconomic status is
inextricably linked with ethnicity, with indigenous populations continuing to be severely
disadvantaged.

Disparities in Income
Income disparity between indigenous populations versus those that are not also serves as
an example of ethnic discrimination and marginalization. Native communities’ relative
geographic isolation from employment-dense urban cities and sparse access to quality education
makes it so that those whose mother-tongue is an indigenous language, as compared to Spanish,
are twice as likely to be impoverished (Iguales, 2015). While the overall poverty rate in Peru is
around 40%, that of indigenous populations is almost 70%, with over 75% of this population in
the lowest three deciles of national income distribution (Ñopo et al., 2004). Ceteris paribus,
indigenous individuals whose primary language is Quechua have been shown to have earnings
8% lower than the average wage of the general Peruvian population (Psacharopoulos and
Patrino, 1994). Notably, those individuals whose physical appearance can be characterized as
“white” earn 50% more than those who are indigenous and relatively darker skinned (Ñopo et
al., 2004). These results indicate that an indigenous ethnicity continues to be correlated with
lower levels of human capital and physical assets. Conversely, non-indigenous populations of
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primarily Spanish descent seem to be most advantaged within Peruvian society in terms of
furthered opportunities for education and income growth.

Disparities in Employment Opportunities
Historically ingrained disparities concerning education and income levels between
indigenous populations versus those that are not continue to have grave implications for native
communities in terms of employment opportunities and their labor force participation rate. The
history of systematic oppression and marginalization ultimately results in indigenous populations
possessing human capital of lower quality, thereby precluding their access to relatively skilled
and technical sources of employment. Consequently, native communities are confronted with a
serious amount of economic vulnerability and are often forced into perilous forms of
employment. For example, as a result of poverty, lack of access to educational opportunity, and
economic strain, Quechua populations tend to find employment in plantations and stock-breeding
ranches, where incidences of debt-bonding, forced labor, and inhumane treatment have been
documented. In short, large numbers of indigenous people continue to be excluded from
education, training, and employment opportunities, thereby perpetuating the systematic
socioeconomic oppression that has historically plagued indigenous populations (United Nations,
2014).
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Chapter 6
Hiking the Inca Trail as a Tourist Experience
The pilgrimage along the Inca Trail, locally known as “El Camino Inka” begins a short
distance from Cusco city and typically lasts 4 days and 3 nights, for which provisions for food
and shelter have to be carried along. Among tourist populations, the trail has come to be seen as
an authentic experience of the ancient Inca culture and continues to be extremely popular for
adventure tourism. Locals have seen this increased international enthusiasm as a business
opportunity and currently there are more than 2,000 tourist agencies based in Cusco vying to
offer the most culturally immersive Inca experience (Maxwell, 2012). The trail is approximately
40 kilometers (km) in distance and starts at an altitude of 2,750 meters (m). Throughout its
duration, it traverses various climatic zones and three passes, the highest of which rests at 4,200
m. The strenuous nature of the hike itself coupled with limited adaptation to the oxygen
deficiency at such a high altitude makes the journey an extremely arduous one for most tourists,
regardless of their baseline fitness level (Bauer, 2003).
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Chapter 7
Porters of the Inca Trail to Machu Picchu
Given the inherently strenuous nature of the trail itself, most hikers opt to carry minimal
amounts of weight and so, employ porters to ease their load. Each porter carries around 55
pounds (25 kilos) while traversing the mountainous scape of the Andes (Maxwell, 2012). This is
done for hours at a time until reaching a designated rest stop prior to the arrival of the hikers
themselves. Each man is responsible for setting up camp every evening, preparing full-course
meals for the hikers three times a day, and packing up all the camping materials every morning.
These core responsibilities are in addition to housekeeping chores such as washing dinnerware,
providing potable water, and preparing snacks for the hikers to be consumed during the journey.

Porters and Increased Demand for Hiking the Inca Trail
Consistently rising demand for the journey along the Inca Trail has duly increased the
need to employ a greater number of porters to help sustain the tourist experience. Interestingly,
while the number of international hikers has steadily continued to increase throughout the past
three decades, the number of Peruvian hikers interested in this form of domestic tourism has
declined since the beginning of this century. The reason for this trend is unclear. As such, the
deceiving increase in “Peruvian Hikers” in the table below most likely the result of a rapidly
growing number of porters working on the trail as a source of employment (Maxwell, 2012).
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Table 1. Number of Hikers on the Inca Trail from 1984-2006

(Maxwell, 2012)
Interestingly, while the table indicates an overall increase in “Total Hikers” from 1984 to
2006, it is worth recognizing the brief but rapid plummet in numbers from 1990 to 1992. Most
likely, the astonishing drop in “Total Hikers” during this period was likely due to the tumultuous
sociopolitical climate in Peru. The then administration of President Alberto Fujimori was in the
process of introducing a democratic system of government in efforts to reduce the rampant
corruption, violence, and crime that plagued Peruvian society from 1985 to 1990 under the guise
of Fujimori’s predecessor, President Alan García. As a result, in the early 1900’s, in a national
climate at the zenith of domestic terrorism and political misconduct, Peru was simply not an
attractive tourist destination (Anderson, 2008).
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Porters and Rising Incomes
Generally speaking, the porters of the Inca Trail are indigenous men whose native and for
that matter, primary, language is Quechua. Their inability to proficiently communicate in
Spanish is one of the most significant reasons why this group is notoriously forced into such a
physical manner of full-time employment. In 2003, the average pay for porters was 15 soles per
day (4.35 USD), making the average yearly salary of a porter 5,040 soles (1,460.87 USD) after
taking into account time off (Bauer, 2003). Despite wage increases since 2003, it seems that the
majority of porters are still barely able to cover their own costs of living.

Porters and Health
Although real wages have increased and regulations protecting physical exploitation have
been strengthened (Maxwell, 2012), the health hazards and physical duress that porters face on
the Inca trail continue to be extensive. The most common health problems experienced as a result
of the arduous nature of their occupation are “majurki”, a Quechua term for general ill-health and
aches, colds, stomach pains, and foot problems. In one study, out of the 39 porters questioned,
there were reports of 29 bad bruises, 13 dislocations, 4 scratches, and 1 fracture. To make things
worse, very few tour companies provide porters with any clothes, shoes, safety equipment, or
shelter that would make the journey through Andes a safer one for them too (Bauer, 2003).
Given the porters’ relative lack of access to education and inherent marginalized status in
society, they are forced to work despite the great health hazards and physical duress their job
necessitates. Days spent off the trail are not paid and there is no compensation for injuries or
illnesses that occur along the journey.
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Chapter 8
Methodology
A difference-in-differences estimation will be applied in order to empirically discern
whether rising income for porters of the Inca Trail is indeed a good proxy for determining their
overall socioeconomic status as a marginalized and historically oppressed population within
Peruvian society.

The Model
Difference-in-differences (DID) models are quasi-experimental and prove to be
particularly useful in testing for a causal effect in longitudinal data. DID estimations compare
and contrast results between treatment and control groups and so, are able to discern whether a
particular treatment or change to a population has had a significant effect over the course of time.
The treatment population receives a specific intervention while the control population does not.
In the context of this paper, the DID model will be used to observe and compare the
effects of increased tourism on the overall health and well-being of the porters. Specifically, it
will provide quantifiable answers to the question of whether or not a porter’s overall
socioeconomic status increases due to increases in income from tourism. The rather vague
parameter of socioeconomic status will be captured through qualitative data that have been
determined to be adequate determinants of lifestyle quality. Table 2 on the following page
delineates the twelve variables that will help capture an overall sense of health and well-being.
Data for this paper was primarily acquired through the PERÚ Instituto Nacional de Estadística e
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Informática (The Peruvian National Institute of Statistics and Information), and was computed
using the STATA software package.

DID’s can be modeled through linear regression analysis:

Y= β0 + β1*[Time] + β2*[Intervention] + β3*[Time*Intervention] + ε

Figure 1. Difference in Differences Methodology

(Columbia University Mailman School of Public Health)

For the purposes of this paper, [Intervention] will be rewritten as [treatment] and
[Time*Intervention] will be rewritten as “[did]”.
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Applying the DID Model
2008 marked the first year of the Peruvian National Strategic Plan for Tourism (UNWTO,
YEAR). This national initiative was notably marked by an increased effort to involve local
communities in the development of cultural tourism. The primary goal of this program was to
develop sustainable tourism through a more even distribution of tourist sites. As such, this
initiative will be used as the treatment. In the context of this model, the variable of “Time” will
capture the effects of the national tourism campaign during and after 2008. The data used as part
of this methodology longitudinally spans the years 2008 to 2014.
Additionally, the DID analysis will be between the city of Cusco and the town of Puno.
More specifically, Cusco will be the treatment group while Puno will serve as the control group.
While Cusco experiences all traffic to and from Machu Picchu, Puno is a less popular tourist
destination. Located near the border with Bolivia, Puno is home to the famous reed islands of Lake
Titicaca. Although the National Strategic Plan for Tourism sought to more equitably distribute
tourist traffic within Peru to areas like Puno, Machu Picchu continued to receive the greatest
numbers of tourists among national destinations (Larson, 2012). International attraction to Machu
Picchu as a World Heritage site made is so that it directly benefitted from the tourism boom.
Simply put, the result of the National Strategic Plan for Tourism was that a greater number of
tourists who frequented Machu Picchu visited other less popular destinations within Peru (Larson,
2012). As such, while Puno certainly experienced an increase in tourist arrivals since 2008, Cusco
still witnessed more tourist arrivals overall.
While both tourist destinations experienced a general increase in tourism, the DID seeks to
examine whether the increased income due to tourism after the 2008 publicity campaign genuinely
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increased the overall lifestyles of the primary unskilled labor of Cusco’s service sector. Fourteen
DID regressions, each representing one of fourteen specific variables that were determined to be
adequate indicators of socioeconomic status, were run in efforts to capture the effect of increased
incomes due to tourism after the 2008 publicity campaign.

Variables
Table 2. Table of Variables
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Table 2, displayed on the previous page, lists the fourteen variables chosen to capture
overall health and well-being in this analysis. These variables were selected based on both the
longitudinal availability of data as well as their similarity to indicators used in the World
Happiness Report to model lifestyle satisfaction.
The variable “AMI” represents the average monthly income of the general populations in
Puno and Cusco. Logically, it is assumed that an increase in income would lead to general
increases in overall wellbeing. Yet, the inclusion of several other variables in this model serves
to elucidate the intricacies of the relationship between income and overall well-being. “PAMI”
represents porter average monthly income. As mentioned previously in the paper, individuals
whose primary language is Quechua have been reported to have earnings 8% less than those in
general Peruvian society. As has been established, porters are typically indigenous men whose
primary language is Quechua. Consequently, this paper assumes that the average monthly
income of a porter is an estimated 8% less than the average monthly income of the overall
population in Puno and Cusco. Income trends will be measured in “Soles”, the national Peruvian
currency.
“TAAvg” represents the average, annual number of tourist arrivals, both foreign and
domestic, to the sites of Puno and Cusco. Given the increasing popularity of Peru as a country
for tourism over the past couple decades, it should be unsurprising to observe a consistently
increasing number of average, annual tourist arrivals to both Puno and Cusco. This is especially
true after the 2008 National Strategic Plan for Tourism.
“GDPPC” represents the annual GDP per capita for the cities of Puno and Cusco.
“AVGEDMO15” is the average education of males, in years, over the age of 15. “MIA”
represents the number of municipalities in Puno and Cusco with internet access. Given the trends
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of increased income and increased tourism to both Puno and Cusco, GDP per capita, length of
education, and access to internet services should increase.
The qualities represented by the remainder of the variables included in the DID
regression analysis should theoretically decrease with increases in tourism and income. Simply
put, as incomes increases, the rate of issues such as the inability to afford healthcare, obtain
adequate medical attention, and rely less on physically taxing employment as a source of income
should diminish.

Limitations
While the DID model will allow for a comparative analysis of the effects of time and the
treatment on porter lifestyle quality, there are some important methodological limitations to
consider.
Firstly, the average monthly income data used in the regression analysis is not exact. The
dataset did not include consistent monthly income statistics for the years of observation. Given the
importance of income data in this model, it became imperative to account for missing statistics to
assure a longitudinal continuity in the analysis. As such, missing monthly incomes from 20072014 were estimated using a ratio between available data points and the corresponding monthly
GDP per capita. While the estimates are unlikely to be egregiously dissimilar to the actual monthly
income, they still introduce a certain ambiguity in the analysis due to the fact that they are not the
true income values.
Additionally, the choice of using Puno as a control group in the DID regression itself is
perhaps another methodological limitation. The purpose of the control in a DID analysis is to
observe the effects of the treatment on the treatment group. Applying the treatment to one group
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and not the control provides a clearer basis of comparison and allows for a more efficient
observation of the precise effects of the treatment itself. The 2008 Peruvian National Strategic Plan
for Tourism was such that it affected both Cusco and Puno. As such, the treatment was not isolated
to solely Cusco. It is evident, however, that Cusco experienced the effects of the publicity
campaign to a greater degree. The DID analysis exploits this fact. Perhaps using another region in
Peru which experienced little to no effects of the campaign would have served as a better control
group.
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Chapter 9
Analysis of Results
Table 3. Variables with Corresponding DID Equations

Table 3, pictured above, displays the equations of the DID regressions with respect to
each of the fourteen variables. Additionally, Figures 4-17 in Appendix A reflect the graphical
representations of the DID regressions. As the framework of this quantitative analysis is
grounded on the presumption that increases in tourist arrivals did in fact, increase porter income,
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it is tremendously important to document this trend. Figures 2 and 3 in Appendix A illustrate the
increase in average monthly income for individuals in due to increases in tourism from 20072014.

Observation of Trends
As predicted, the DIDs of variables (Figures 4-7, Figure 14, and Figures 16-17) “AMI”,
“PAMI”, “TAAvg”, “GDPPC”, “AVGEDMO15”, “MIA”, and “RPSHC” illustrate an overall
increasing trend with respect to time. Specifically, 2008 onwards, average monthly income,
porter average monthly income, average tourist arrivals and GDP per capita all seem to increase
in both Puno and Cusco, with consistently higher rates in Cusco. That is to say, while both cities
experienced growth regarding the variables, Cusco received a numerically larger amount of it.
The coefficients on both “Time” and “treated” for almost all variables (with the exception of a
negative coefficient of -.475 on “treated” in AVGEDMO15) are positive, suggesting that both
the passing of time as well as the implementation of the treatment in 2008 had a positive effect
on average monthly incomes, average tourist arrivals, GDP per capita, average duration of
education for males over the age of 15, municipalities with internet access, and rural populations
receiving subsidized healthcare. Logically, increases in “AVGEDMO15”, “MIA”, and “RPSHC”
can be associated with overall increases in the quality of lifestyle. Interestingly, Figures 6 shows
that average tourist arrivals (TAAvg) noticeably decreased between 2011 and 2012. This sharp
decline can likely be attributed to the Peruvian Government’s implementations of new measures
which reduced traffic to Machu Picchu in 2011 in response to mounting concerns of site
degradation due to tourism (Barcelona Field Studies Center, 2018). Figure 7 reflects a plateau in
GDP per capita in Cusco during the years of 2011 and 2012 as well. Yet, average tourist arrival
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rates as well as GDP per capita of Cusco began to increase in 2013 once again, most likely due to
commercialization of other cultural aspects in the city itself (Barcelona Field Studies Center,
2018).
The DIDs of variables “%MLPE”, “%EAUSServ”, “%ACAH”, “%AIOA”, and
“%BNU” represented by Figures 8-11 and Figure 15, reveal an overall decrease in the rates of
these variables over time, thus suggesting an increase in lifestyle with a cursory glance. These
variables all have one or more negative coefficient in their DID regressions when observing the
effects of “Time” and “treated”. This suggests that these variables are negatively affected by
either, time, the implementation of the treatment in 2008, or both. A decrease in “%MLPE”
suggests that a greater percentage of males received more than a primary school education. A
decline in “%EAUSServ” highlights the decline in the economically active share of unskilled
labor in the service sector. As porters fall into the category of economically unskilled labor, this
trend is promising. Additionally, decreases in “%ACAH”, “%AIOA”, and “%BNU” indicate that
a greater number of people have access to affordable healthcare and fewer of them suffer from
illness or accidents overall. As such, larger part of the population has the means to meet cover
basic necessities. Given the physically demanding and taxing nature of a porter’s occupation,
declines in these statistics, especially in Cusco could perhaps indicate that overall, more porters
are better taken care of medically than before.
The DIDs of variables “%ASHC” and “%EU” fail to provide a clear graphical trend in
Puno and Cusco during the time period observed. Given the tumultuous and multifactorial
nature of healthcare and economic unemployment, it is rather unsurprising to observe this trend.
In terms of bettering porter lifestyle, consistently decreasing numbers in those actively seeking
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healthcare as well as economic unemployment would certainly be ideal. This would provide
them with a higher standard of health as well job security.

Interpretation of Key Results

Table 4. Summary of Key Findings

Significant data are marked with *

While the trends observed in the previous section certainly present a hopeful outlook for
the porters’ increasing health and well-being, it is important to scrutinize the subtleties of the
data for further specificity. Table 4, pictured above, highlights the key findings of the DID
regression analysis. Interestingly, while the trends of a vast majority of variables could be
graphically captured relatively easily, their true significance is much less apparent to the naked
eye. “TAAvg”, “%MLPE”, “%ASHC”, “”EU”, “AVGEDMO15”, “%BNU”, “MIA”, and
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“RPSHC” proved to be significant for the “treated” component of the regression when tested at a
95% confidence interval. Simply put, at the start of the treatment in 2008, there was a significant
difference in the levels of these variables in Cusco compared to Puno. Out of fourteen variables,
“AMI”, “PAMI”, and “GDPPC” proved to be significant for “did” when tested at a 95%
confidence level. That is to say, rises in income due to tourism after the implementation of the
2008 National Strategic Plan for Tourism only significantly affected these three variables.
Conversely, it cannot be said that increase in income due to tourism after 2008 had any
significant effect on average duration of males, health parameters, or the proportion of unskilled
labor in the service sector.
Given the results of these data, it is not evident that increases in income due to increases
in tourism after 2008 had any significant effect on the overall socioeconomic status of porters.
As such, the graphical representation of data which illustrates such clear trends may be
misleading in terms of drawing conclusions regarding the overall health and well-being of the
porters of the Inca Trail. Increases in porter income were not associated with significant changes
in variables such as “%ACAH”, “%AIOA”, “%ASHC”, “%BNU”, “RPSHC” which capture
availability and ease of access to medical intervention, healthcare, treatment facilities, and other
entities that would alleviate poverty.
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Chapter 10
Conclusion and Directions for Future Research
Generally, there is an assumed correlation between income and overall health and wellbeing. Greater levels of disposable income allow for the acquisition of higher quality healthcare,
medical treatment, living standards, and educational opportunities. This paper demonstrates the
dangerous nature of this assumption in the context of the porters of the Inca Trail to Machu
Picchu. Despite consistently rising incomes over the course of the past decade, the empirical
analysis suggests that overall, increased incomes did not significantly improve the quality of
lifestyle for those, including porters, who receive an income of 8% less than the general
population. While it is difficult to assert this sweeping generalization for porters due to the fact
that different tour agencies assure the health and safety of their porters to varying extents, the
data certainly displays few benefits to increased incomes.
This conclusion provides a rather important implication for future research and
legislation. Namely, it sheds light on why it is of the utmost importance to pinpoint factors other
than simply rising incomes that significantly contribute to increases in the well-beings of
marginalized and historically discriminated populations in Peru. Initiatives to directly increase
access to higher education, affordable medical treatment and healthcare, and employment
opportunities beyond the unskilled sector. Aid to increase the socioeconomic status of the
indigenous community in Peru would certainly benefit the nation at large by making it more
efficient, internationally competitive, and responsible in term of a humanitarian obligation to
care for those in need. Those in positions of privilege have tools of power at their disposition and
if used for good, can help populations who have so much to give back if given the chance.
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Appendix A
Difference-in-Differences (DID) Individual Variable Graphs

Figure 2. Puno Average Monthly Income Trends

Figure 3. Cusco Average Monthly Income Trends
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Figure 4. Difference-in-Differences: Average Monthly Income (AMI)

Figure 5. Difference-in-Differences: Porter Average Monthly Income (PAMI)
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Figure 6. Difference-in-Differences: Average Tourist Arrivals (TAAvg)

Figure 7. Difference-in-Differences: GDP Per Capita (GDPPC)
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Figure 8. Difference-in-Differences: Male Population with a Primary Education or Less (%MLPE)

Figure 9. Difference-in-Differences: Economically Active Workers in the Service Sector (%EAUSServ)
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Figure 10. Difference-in-Differences: Adults who Cannot Afford Health Care (%ACAH)

Figure 11. Difference-in-Differences: Adults Suffering from Illness or Accidents (%AIOA)
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Figure 12. Difference-in-Differences: Adults with Health Problems Actively Seeking Healthcare (%ASHC)

Figure 13. Difference-in-Differences: Economic Unemployment (EU)
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Figure 14. Difference-in-Differences: Average Duration of Education for Males Over 15 Years Old
(AVGEDMO15)

Figure 15. Difference-in-Differences: Population with Basic Needs Unmnet (%BNU)
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Figure 16. Difference-in-Differences: Municipalities with Internet Access (MIA)

Figure 17. Difference-in-Differences: Rural Population Receiving Subsidized Health Care (RPSHC)
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