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Abstract  

The study examines the patterns of time use in Metropolitan Lima, its deciding factors and the reciprocal 

influence among times, based on the National Time Use Survey. A typology of working hours in the city is 

identified, with particular mixtures of time uses, some with efficient time uses and some without, in an urban 

environment without planned time management. Three main use patterns are recognized: adult workers, 

women devoted to household chores and single men. It is proven that work time is affected mainly by income 

level and age, travel time by main occupation, and free time by age. It is confirmed that the population spends 

time outside of work in activities that do not necessarily imply rest. The individual margins for an optimum 

time management are narrow. The contrast between the results with the literature on the topic reveals a lot of 

similarities but also differences.  
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Introduction 

Peru has a population of almost 30.5 million people, of which 31.3% live in Metropolitan 

Lima. The percentage is the same for Lima in regard to the national labor force: 5,144,100 

workers, 31.87% of the Peruvian labor force (National Institute of Statistics and 

Informatics, INEI, 2013a).  

This working population distributes its time daily between work, travel and free time. 

Several factors contribute to this distribution, but a key starting point is that a fraction of 

the labor force works at home and the rest outside of it, which allows the first to save 

precious time in transportation. In summary, every day the entire labor force makes a 

particular combination of millions of man-hours, transportation and free time, finally 

reaching 53.58% of the national Gross Domestic Product (GDP) corresponding to 

Metropolitan Lima (INEI, 2013b), which represents USD 90,618 millions. The 2,794 

square kilometer area of Metropolitan Lima is the scene for this dynamic that establishes 

the combination of productivity and unproductiveness, of idle and active times, of a healthy 

life or an excess of physical and mental exertion. 

Even though Bonifaz (2000) and Calmet & Capurro (2011) have worked on the social value 

of travel time, most economic studies in Peru on productivity and competitiveness have not 

taken into account the use or value of time as a key factor in the performance of the 
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economy and the well-being of society. They have focused on the internal factors of the 

value chain in companies and industries, disregarding that productivity is also decided in 

the city layout that houses them and in the relation between the economic, social and 

cultural factors that enable an optimal or non-optimal distribution between work, travel and 

free time. 

Therefore, this research aims to answer the following questions: What is the distribution of 

the work, travel and free times of Lima's working population? What are the main factors 

that influence these time uses? What are the main time use patterns and the groups that 

follow them? What is the weight of the reciprocal influences between times?  

 

The problem 

With the economic growth of the 2003-2012 period in Peru, the cost of time is higher, that 

is why people are ready to allocate a bigger budget to the real possibility of reducing idle 

times, especially the travel time. Despite this, the time waste rate is relatively high and the 

combination of times is inefficient for part of the population.  

On one hand, work and travel times are different since the first has been regulated and the 

second not. It was in the first decades of the 20th Century, when the issue of the working 

hours was apparently resolved limiting them to eight hours per day and then legislating on 
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the working hours per week. Nonetheless, reality is different in Latin America: the average 

work week is 42 hours, higher than the European average of 37 hours (CEPAL 2013).   

Yamada's study (2005) of working hours in Peru revealed that between 1985 and 2000, we 

went from an average of 47.5 to 50.1 hours per week in Lima. In 2002, 33.4% of 

Metropolitan Lima workers worked more than 60 hours a week and 18.5% even worked an 

average of more than 70 hours. Evidently, the successive economic crises of the 1985-2000 

period promoted the increase of work time because the lower the hourly compensation, the 

longer the work day. The hourly average compensation for men in Metropolitan Lima was 

reduced by 49% in real terms, which implied an 8.9% increase in the average working 

hours. Today, the average monthly income in Lima is 515 dollars (INEI, 2014), which 

makes people work more hours and have multiple jobs. The National Household Survey 

(ENAHO 2013) registers 16.6% of the labor force having two jobs, a number that is higher 

among self-employed workers and the informal sector. 

The subsequent research by Céspedes (2013) indicated that from 2000 to 2010, the amount 

of working hours per week had been reduced but was still higher than the Latin American 

average. The hypothesis suggested was that in periods of productivity gains, such as the one 

in the last decade, the salary offered per work unit was higher and that caused the 

substitution of work for free time. This is not automatic because the experience of Asian 
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countries shows that productivity and salary increases do not necessarily translate into 

shorter working days (Lee, McCann & Messenger, 2007).  

The general problem of transportation in Lima is expressed every day in the perception of 

its citizens. According to the last Survey Lima Cómo Vamos (2014) 67.6% revealed they 

felt upset with the transportation issue, 25.2% were not satisfied or dissatisfied and only 

6.3% were satisfied. All of this in a city where 81% of the population uses public 

transportation and out of which 43.7% qualified it as bad or very bad. The exception is 

those who use the Metropolitano bus service or the Electric Train (Metro), who did 

emphasize their speed by 65% and 72%, respectively. However, 40.3% considered it took 

more time now to go from one place to another than it did in the previous year, a 

percentage much higher than the 23.2% of 2012 in comparison to 2011. 

Several studies have been conducted in order to quantify the effects of public 

transportation. The Ministry of Transportation and Communication (MTC, 2013) indicated 

four problems: the increase of demand for transportation, the overwhelming growth of the 

supply of transportation, the deficient infrastructure and the insecurity expressed in the 

frequent car accidents. In the Statistic Yearbook of the MTC (INEI, 2014) the number of 

vehicles in Lima was calculated at 1,395,576, corresponding to 65.3% of the national total. 

Considering the 9.5 million inhabitants of the city, Lima has an average of 147 vehicles for 
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every thousand inhabitants, more than double the average for every thousand inhabitants 

nationwide.  

In the last ten years, several efforts have been made to implement a transportation reform, 

but the progress has not even reached 10% of transportation users. The Metropolitano bus 

service and the Metro of Lima, still incomplete, have been inaugurated, as well as several 

bicycle lanes and an old-vehicle scrapping program, which in 2012 only managed to 

eliminate barely 803 old vehicles (Lima Cómo Vamos, 2013). This is indicative of Lima 

today, horizontal and unplanned: its inhabitants spend a large amount of time in 

transportation. According to the study by the Japanese International Cooperation Agency 

(JICA 2013) the number of daily trips in motor vehicles amounts to 16.9 million, with an 

average of 47.2 minutes in buses, 40.2 in microbuses, 33.4 in the Metropolitano, 31.6 in 

their own car and 28 in a kind of vans named ‘combis’.  

The economic and health cost consequences of traffic congestion were indicated in a report 

by the Office of the People's Advocate (Defensoría del Pueblo, 2008): loss of man-hours, 

inefficient use of fuel, deaths in traffic accidents, hospital and health expenses, loss of 

working days due to illnesses related to pollution, loss of well-being and quality of life, 

among others. Therefore, urban transportation has an impact on the productivity of 

companies and society. 
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The literature indicates as a starting point the Legislative Decree no. 651 from 1991, which 

promoted transportation management with minimum regulations, allowing free access to 

urban or interurban transportation routes, free establishment of fares, random access of 

natural persons or legal entities as service providers and import of used vehicles (Bielich 

2010). The model has resulted in the oversupply of urban transportation, traffic congestion, 

travel time increase and failure to comply with traffic rules in the competition for 

passengers.  

Unfortunately, this poor service encourages the population to acquire their own cars. 

Furthermore, the economic growth of the 2003-2012 period, has been an incentive for the 

import of vehicles (Calmet & Capurro 2010). This is evidenced in the fact that between 

2005 and 2012, almost 510,000 vehicles were added to Lima's vehicle fleet (MTC 2013), 

which means an average of 7 inhabitants per vehicle (Webb & Fernández Baca 2013), and 

without improvements to the 7,582 km of roadways, there are several sections, on which 

during rush hours, the average speed is below 20 km/h (JICA 2013).  

Lima is behind other cities in Latin America in this aspect. According to the Household 

Survey of the Development Bank of Latin America (CAF 2013), on a scale from 1 to 10, 

the satisfaction average with the public transportation system is 6.36 in the 18 cities 

surveyed in 2012; Lima's is 5.6, higher only than La Paz, Arequipa, Sao Paulo and 
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Cordoba. In regard to speed, the average is 5.1 and Lima is at 4.1, higher only than La Paz, 

Quito, Caracas and San Cristobal. Punctuality has a higher level of acceptability, 4.7, 

within a 5.3 average, though it only exceeds Buenos Aires, La Paz, Quito and Caracas. A 

really important issue is the average travel time from home to the place of the main daily 

activity, which the same survey collects for the 2008-2012 period. Table 1 shows that Lima 

have experienced more increase in travel time. 

 

Table 1. Average Time in Latin American cities (in minutes) 

City 2008 2009 2010 2011 2012 Variation: 2008-2012 

Buenos Aires 34 42 30 28 33 -1 

Cordoba 26 27 31 31 35 8 

La Paz 33 34 33 33 34 1 

Santa Cruz 37 31 32 35 34 -4 

San Pablo 45 33 33 33 47 2 

Rio de Janeiro 34 31 30 28 33 -1 

Bogota 41 34 35 35 50 9 

Medellin 29 23 26 27 30 2 

Quito 47 42 40 43 51 5 

Guayaquil 26 26 27 27 32 6 

Lima 33 31 32 32 40 7 

Arequipa 27 25 28 29 32 5 

Montevideo 32 29 28 31 33 1 

Salto 22 14 18 20 17 -4 

Caracas 39 47 34 35 39 0 

Maracaibo 36 25 29 28 28 -8 
Source: CAF (2013) 

 

Finally, in regard to the variations in free time, the results show that in most of the 15 cities 

assessed, the main losses produced by urban transportation problems are home activities 
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and family life. It is important to note that a by no means negligible percentage has to quit 

working more and therefore does not receive a higher income. In other cities (Caracas, 

Bogotá, Buenos Aires) this affects even the hours of sleep. 

 

Table 2. Activities the population cannot do due to time spent traveling−2009 (in percentage) 

 

 

This review of the problem takes us to several preliminary considerations:  

a) As the city does not have sound time management, the distribution of time arises as the 

result of the exchange of options of time use of all the city's actors, without any framework;  
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b) Thus, by spontaneous agglomeration, a typology of working hours is constituted, each 

one with specific mixtures of time uses; some sections have an efficient use of time and 

others not. Each typology has a combination of flexible and fixed times;  

c) In this environment, people have very narrow margins for an optimal management of 

their time; their individual options have high external locus of control or external factors;  

d) The urban transportation crisis represents a great factor of unproductivity for people and 

the economy, as well as the extension of working hours beyond a reasonable limit;  

e) Among the tree types of time: work, travel and free time, the latter is the one showing 

greater flexibility to adapt to the needs of the other two, becoming their reserve time. 

 

Literature Review 

Gary Becker (1965) was the first to scientifically develop a consumer behavior model that 

includes time, defined as an essential resource that all people are provided with in the same 

amount and is consumed simultaneously with the rest of activities. Therefore, unlike other 

consumer goods, it is characterized by the impossibility of being stored and the need to be 

transferred from one activity to another. This re-assignment of work and consumer 

activities will depend on the changes in salaries, additional income, price of goods and 

productivity. Later on, Karni (1974) proposed that the demand for real monetary balances is 
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positively related to real value of time. That is, when real value of time is increased due to 

the increase of productivity or salary, incentives are created to save time in exchange for a 

higher amount of money.  

In the pursuit to develop the value of time, De Serpa (1971) proposed the theory according 

to which the amount of time one allocates to each activity is a need and a choice, and only 

the first case has a restriction on the preferences of the consumer, while in the second, the 

“value of time” does not influence the decision. Its main contribution is that it includes 

significant non-economic factors to establish the distribution of time and its value, which is 

never stable. Bonifaz (2000) performed an analysis on the value of free time. Its assessment 

is based on a ratio between the marginal utility of time in relation to the marginal utility of 

money, and depends on the variation of income, opportunities to spend and rest, and time 

available to rest. Finally, for Cervini & Ramírez (2008), time is a crucial component in the 

cost-benefit analysis: the relevant value for the social evaluation of projects is the one the 

society is willing to pay for and is not related exclusively to the marginal product of 

individual work, since work is not the only substitute for travel time. The fact that the 

individuals are willing to pay for avoiding the time allocated to travel or wait for a service, 

shows that time is a valuable commodity (Boardman et al, 2001). 
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Therefore, value of time has become a substantial factor in socio-economic analysis, but 

almost always referred directly to the work time and indirectly to the travel time required to 

go to the workplace. It is assumed that the trend is for work time to decrease and free time 

to increase, due to higher productivity and contemporary culture styles. De Masi (2000) 

explains that while our ancestors worked almost half their lives, in the current 

post-industrial society we work only part of our existence thanks to new technologies that 

allow the increase of free time. But this is not observed automatically in undeveloped 

societies nor in the Peruvian case. 

On the other hand, transportation economics studies the assignment of resources within the 

transportation industry, emphasizing its difference from other branches of the economics 

due to the fact that the premise of an instantaneous economy without space does not work. 

De Rus, Campos & Nombela (2003) present a concrete conclusion: users’ time constitutes 

an input that has to be included in the production function of transportation industry, since 

it acquires a dimension that sometimes is more important than the monetary cost. This is 

mainly due to two reasons: first, time spent in traveling is not fixed and the user can choose 

more than one alternative, whose specific time is also influenced by the decisions of other 

users; second, transportation is almost always an intermediate consumer good whose use 

time has to be the least possible because it is a disutility for the consumer.  
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Previously, Moses & Williamson (1963) had included travel time along with salaries and 

transportation costs as factors to analyze the public transportation prices. In turn, McFadden 

(1974) focused on the demand of each type of transportation, concluding that the salary 

level is a decisive influence, but keeping a correlation with the expectation of travel time. 

Later, Wardman (2001) said that the sectors with the highest productivity are characterized 

by having a higher marginal rate of substitution between time and travel cost: in a choice 

between expensive and speedy routes or cheap and slow routes, the relation between time 

and money is established by a trade-off between money and the implied value that time has 

for the individuals. Time saved in traveling is valued fundamentally because it can be 

destined to other activities and because it avoids the disutility caused by most trips. 

The value of travel time was transformed thus in a substantial variable for the determination 

of time savings of every transportation project. In this way, Senna (1994) was original 

proposing a method that includes the variability of travel times, and even breaking down 

the waiting time before the trip. Lastly, Small (2012) tries to fit several factors influencing 

the valuation of travel time, such as selection of the time of day, aversion to uncertainty, 

work supply, taxes, scheduling of activities, distribution of the time for household chores 

and productivity outside of work. 
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Therefore, the development of quantitative models for the value of time estimation, based 

on the appraisal of opportunity costs, is understood: people face monetary restrictions 

which depend directly on the time devoted to production, but travel time exists as an 

ambiguous factor affecting free and work time, because it is undesired "idle time".. 

However, we are also interested in the valuation of free time. Robinson & Godbey (1999) 

suggest that it provides a better opportunity to look for pleasure, happiness and free 

expression, distinguishing the real free time in which the person assumes an expressive 

attitude, from the time devoted to household chores, family and support obligations 

necessary for existence. They conclude that with the development of a country well used 

free time increases, which at the same time contributes to future growth. For Souza Júnior 

(2000), free time should be the moment in which one can decide for oneself without having 

to submit to the obligation of having to work to live, more related to the use of leisure time 

for educational and cultural purposes, the attached drive of development of a society. 

Finally, Hernández-Pozo (2010) focuses on workaholism, understood as addiction to work, 

and observes that in many cases the intensity and number of working hours are not the 

result of a free choice, rather a wish to "be better" dismissing leisure time as useless time.  

On the contrary, Gomes & Elizalde (2009) indicate leisure has a negative connotation 

associated to idleness and laziness, a definition influenced by the protestant ethic that 
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considers it a threat to the capitalist system. Therefore, leisure would represent only a 

moment of reproduction of the work force, a period in which the person has a freedom that 

can only be apparent and limited. 

Other authors have emphasized the management of free time. Averill (1973) says that the 

ability to decide among several alternatives is a key element for the reduction of stress. 

Soon after, Schultz (1974) concluded that the limits of economic growth are not defined by 

the lack of goods, but by the lack of free time for consumption: by increasing the value of 

human capital, those satisfactions resulting from an intensive work component become 

relatively more expensive, thus the value of free time also becomes more expensive; at that 

point, time for consumption becomes scarce and this causes economic balance. 

Greenberger et al (1989) talk about the importance of workplaces encouraging the proper 

use of free time, a deciding factor for productivity and family development, while others 

(Wang et al, 2010) indicate that managing the time better outside of working hours, 

contributes to reduce stress and improves productivity.  

Free or leisure time appears as an invisible time within the society, but always as a key 

deciding factor of happiness, and an element contributing to competitiveness and 

productivity inside and outside of work. The counterpart is a society of long working hours, 
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little free time and loss of value because of idle time associated to transportation, with the 

resulting stress, disutility and decrease in productivity. 

In short, from Becker's pioneer analysis it arises a branch in scientific literature that studies 

the optimization of working hours to reach greater productivity, and the minimization of 

travel time in order to avoid affecting such productivity. A discussion more ideological than 

methodological has to do with free time, which is seen by most authors as a way to reach 

happiness, in opposition to others who associate it to laziness. A third group moves away 

from prescriptive considerations and emphasizes the management of free time through 

which each person reaches the maximization of their personal usefulness. 

 

Methodology 

The purpose of the study is to identify the time use in Lima's working population, analyze 

the factors affecting its distribution and the relationship between work, travel and free time. 

To that end, it was used the National Survey of Time Use (ENUT), performed in 2010 by 

the INEI. This survey was taken by people over twelve years old, selected randomly, with a 

sample size corresponding to a 95% accuracy level, and has 18,412 surveyed people, made 

up of people from 4,580 households. This study focuses only in Metropolitan Lima, with a 

sample size of 976 households, made up of a working population over twelve years old. 
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Based on the aforementioned data, a descriptive analysis of the time use profile by the 

average Lima inhabitant was performed according to six criteria: gender, age, marital 

status, main occupation, income level and education level. Next, the model of the 

multivariate analysis of the multilayer perceptron neural networks was used to establish the 

influence value of the six socio-demographic factors on the three types of time. The 

influence of each socio-demographic variable is not linear and its distribution also depends 

on its interrelation with the other independent variables. Thus, this model was chosen 

because it facilitates the solution of functions that are not linearly separable, and provides 

an importance coefficient for each independent variable, whose sum is equal to 1 and out of 

which we can deduct the percentage influence of each independent variable on the 

dependent variable.  

Generally speaking, the following equation was proposed for the model: 

 

𝑇𝑖 = 𝑓(𝑋̅,𝑊𝑗𝑖) 

 

where Ti is the observation i of a type of time, f is a non-lineal function of the X vector of 

socio-demographic variables and the weighting Wij of the existing connection between 

observation i and demographic variable j. In addition, the same method was used to 
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establish the influences between the three types of time, following an equation where Wki 

expresses the connection of the interrelations between the observations i for each type of 

time k:  

 

 𝑇𝑖 = 𝑓(𝑊𝑘𝑖) 

 

The three T dependent variables correspond to work time, travel time and free time, all of 

them expressed in hours, making clear that the latter includes six subtypes of time: 1) 

biological needs that include personal hygiene, nourishment and hours of sleep; 2) health 

care; 3) household chores that includes culinary activities, house cleaning, clothing care and 

tailoring, repairs, construction and maintenance of the house, child care, care of the 

household members having a temporary or permanent sickness (disability), household 

purchases, and management and organization of the home; 4) educational activities; 5) 

volunteer work that is all the uncompensated work in another home or in some public or 

private institution; and 6) Family and recreation time which includes time for socializing 

with family and friends, taking care of orchards, breeding domestic animals and leisure. 
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Simultaneously, in order to find a joint association between the eight variables of time use 

(after breaking down the six components of free time), the method of main components and 

its effective dependency ratio (CDE) was used in the following manner: 

 

𝐶𝐷𝐸 = 1 − |𝑅|1/(𝑝−1) 

 

where R is the correlation matrix and p is the number of variables considered. The result 

was a CDE = 1-(0.223 (1/7)) = 0.807, which indicates a strong joint linear association 

between the variables because it is close to 1, and justifies the application of the method of 

main components to study the structure of the association between these variables. This 

method is a descriptive multivariate technique which allows extracting relevant information 

from a group of correlated variables, transforming them into uncorrelated variables, with 

the purpose of identifying patterns and structures allowing the joint treatment of the 

observed variables, thus reducing their number, so the importance of each one of them is 

quantified at the moment of establishing the variability in such data group. 

 

 Results  
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One result related to time use distribution shows that for different socio-demographic 

variables there are different time use profiles (Table 3). According to gender, men work on 

average more hours and their travel time is also longer. Women have more time outside of 

work, but they dedicate on average 17.7% of their time to household chores, which is far 

more than men (7.7%). Women devote more time to health care, since they are in charge of 

the family care. This confirms the research by Papastefanou & Gruhler (2014), which states 

that women normally have a less complex time outside of work since they focus on the 

household. They also devote much more time to volunteer work than men do.  

Time use by age group shows that work time increases with age, reaching a ceiling of 

almost 200 hours per month for people from 45 to 64 years old, and then decreasing to 185 

hours in retirement age, which is still a high number. This can be explained by Piekkola & 

Leijola (2007) research, which states that in countries where the household chores are not 

shared by men and women, as in Peru, there are more reasons for men to keep working 

after retirement. Regarding travel time, it is high in more productive age groups (19 to 64 

years old). As per family and leisure time, it can be observed that it decreases when passing 

from youth to adulthood. Time dedicated to household chores increases with age, reaching 

its highest point between the ages of 30 and 44, with an average of 97 hours per week. 
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Finally, time devoted to education is only significant in the initial stage of life (12 to 18 

years old, 77 hours per week).  

Table 3. Allocation of time use per variables (in monthly hours and percentages) 

 

According to the education level, uneducated people spend more time doing household 

chores, health care and volunteer work. People with high school or higher technical 

education work more hours. Meanwhile, people with university or graduate studies work 
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less than the rest and invest more hours in education. Likewise, the higher the education 

level the more the family and recreation time, following the cultural patterns of the middle 

class. Concerning travel time, the highest average is for people with a graduate degree 

(32 hours per month), probably because they need to travel not only to the workplace but 

also to the education center. Regarding volunteer work, we can mostly see people with no 

education level.  

Related to the marital status variable, divorced people show a quite higher average of 

working hours and travel time, and also the lowest time average dedicated to household 

chores. Single people work fewer hours, spend less time doing household chores, and 

dedicate more time to education, family, and mainly to recreation. They can devote a 

monthly average of 135 hours to recreation and 24 hours to education, while the other 

groups can barely spend 3 hours a month on average. Widowed people spend more hours 

doing household chores, as they might be mainly seniors.  

As for the main occupation, employers are the ones who work more hours probably 

because they dedicate more time to manage their organizations. Moreover, their travel time 

is the shortest, and they devote less time to household chores, and more time to family and 

recreation. White-collar workers and blue-collar workers follow them in terms of work time 

(202 and 185 hours per month, respectively), but their travel time is more than twice as 
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high. They also devote as little time in household chores as employers, but they spend a few 

hours a month in education (15 and 10 hours). This is not the case for employers, who 

usually have their own vehicles, or for self-employed workers, who do not need to move a 

lot although they work as much as white-collar workers and blue-collar workers, but they 

register half of the travel time.  

Concerning the income variable, people with an income above 1,500 dollars work fewer 

hours than low-income people, the latter being the ones who waste more time traveling. On 

the other hand, the group with incomes ranging from 1,000 to 1,500 dollars works more 

hours, while those earning less than the minimum wage (250 dollars) work fewer hours, 

probably because they have part-time jobs. People earning high incomes have more flexible 

work schedules, so they can enjoy more time with family and friends.  

In order to measure the influence of the six demographic factors on the three types of time, 

we carried out the multivariate analysis of artificial neural networks, identifying which 

variables influence work time, travel time and free time, standardizing the importance of 

such independent variables. Table 4 summarizes this influence matrix. 
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    Table 4. Coefficient of socio-demographic variables importance 

 

It can be noted that work time is mainly affected by the income level and age, which 

account for 50% of the combined influence. This is in line with the previous results 

showing that work time increases with age up to a point where it decreases, and people 

work more hours when they earn a low salary between 600 and 1,500 dollars.  

Regarding the travel time, the most important deciding factor is the main occupation 

(32.4% of influence), because it usually determines if people will move or not, or at which 

time they will do it. Income level is fairly important (17.4%) because it defines the type of 

transportation to be used, while education level (16%) and age (14%) have an influence 

since they often explain the income level.  

Finally, regarding free time, age is the most significant factor (24.8%), since pre-

employment stage or post-employment stage  means more free time. This issue was studied 

by Baxter (2011) and her conclusions are barely different from the results presented here. 

Type of occupation is relevant for the same reasons as in the case of travel time, while 

income increases the alternatives for leisure. It should be clear that variables do not involve 
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an intertemporal substitution since the three times are limited to a certain number of hours 

according to the measurement period, in this case monthly.  

The method of main components permitted to identify three groups in the working 

population from Lima in relation to time use. They are represented in Graph 1. Proximity of 

time variables expresses the correlation among them, while the distance from the central 

point expresses the weight of each one. 

 

Figure 1. Result of the method of main components 

 

Note: TT = Work time; TTraslado = Travel time; TNB = Time for biological needs; TCS = Time for health care; 

TTH = Time for household chores; TAE = Time for educational activities; TTV = Time for volunteer work; 

TFR = Family and recreational time. 
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The first group represents 54.67% of the sample, and is characterized by prioritizing work 

time, which has a direct relation to the travel time to the workplace. More than 70% of the 

participants in this group are men, most of which (41%) are between 30 and 44 years old, 

with a similar participation of married people and partners, around 30% each. Moreover, 

56% have only high school education and a little more than a half earns an income ranging 

from 250 to 500 dollars per month. Almost two thirds of them are white-collar and blue-

collar workers. It can be inferred that this group is composed of men supporting a family 

with children and/or teenagers. The average income level is in line with education level and 

indicates that people within this group do not have time for other activities and are subject 

to a barely flexible schedule because they are dependent workers. 

The second group representing 21.1% of the sample is composed mainly of women (81%) 

and people earning at most the minimum salary of 250 dollars (64%). The interesting 

aspect is the positive relation among time spent at home, volunteer work, and health care. 

This is due to the fact that they are women who work part-time or every other day. These 

are activities generally performed by low-income women within the Lima family pattern. 

The third group, 24.2% of the sample, includes 57% of single people, 63% of men, and 

61% of people earning up to 500 dollars; more than 40% are white-collar workers with high 

school education only. This group gives priority to family relations and recreational 
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activities, as well as to educational activities and biological needs. However, they cannot 

choose from a broad range of activities due to their low income. As most of the participants 

are single, it is deduced that they are under the age of 30 (31.7% are between 19 and 29 

years old), which is a sector focused on education. 

Finally, the neural network model was applied once more to determine the influence among 

the three types of time. There is a mutual and strong influence between the work time and 

the time outside of work, to the point that any extension in one affects the other. 

Nevertheless, the relation between the work time and the travel time (to and from) is not 

equal. The work time affects the travel time more, since more work involves more 

transportation. However, travel time has less influence on work time, which is the most 

inflexible and conditions more the other one, but is less conditioned by it. Influence of free 

time on travel time is greater than the other way around, showing that people with more 

time outside of work do not need much travel time. Graph 2 tries to explain these 

interrelations. 
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Figure 2. Influence between the types of time with standardized weights 

 

 Discussion 

Comparing our results with the literature, the different number of hours devoted to each 

type of activity reflects how factors force or encourage people to distribute time among 

activities as explained Becker (1965). Even though our findings reveal that less income 

involves more work, and more work involves more transportation, this does not necessarily 

confirm Karni's theory of propensity towards time saving in return for greater income, since 

in Lima it is applicable only up to certain income levels. Once people reach a certain 

amount of income, they prefer to use it during their free time instead of saving time to earn 

more. In such case, we are closer to De Serpa's (1971) theory, since this allocation of time 

is a need and a choice. For people in Lima, when 1,500 dollars are surpassed, choice wins 
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over need. Regarding this issue, Eriksson & Ortega (2011) developed a hypothesis that 

coincides closely with the aforementioned: economic incentives have a substitution effect 

on white-collar workers since they encourage them to work more, but at the same time, 

they have a discretion effect because they help them organize their schedules better, 

fulfilling their tasks in less time and having more free time if they have more money to 

enjoy it. Hjeds (2007) and Anxo & Carlin (2004) reached a similar conclusion: reduced 

income tends to increase household chores as a compensation mechanism, particularly by 

women.   

To a certain extent, we have agreed with Small (2012) in the formulation of a model that 

includes the factors affecting travel time; however, we have found other factors, mainly the 

type of work (dependent or independent) as the one with the highest weight. It should be 

noted that considering type of work, individuals can choose their travel schedule, and 

therefore, how long they will take depending on traffic congestion of a particular moment 

of the day, while income level influences the choice of vehicle to be used: with their own 

car they can avoid the most congested routes.In any case, travel time in Lima has a lower 

influence on the other two   

On the other hand, this study considers different forms of time outside of work that do not 

necessarily imply resting (e.g. education, household chores and volunteer work). According 
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to this, free time in which people take an expressive attitude in Lima would really scarce. 

The question is whether workers from Lima uses their free time to achieve interior freedom 

through educational and cultural activities, or as Averill (1973) stated, whether they are 

managing their free time inappropriately. The results contradict Robinson & Godbey's 

(1999) thesis: family and recreational activities, which are free time in the strict sense, 

always mean 23% less than total time. The population spends their time outside of work in 

satisfying basic needs considered as part of the "useful leisure".Over 50% of the sample is 

within what Hernández-Pozo (2010) would call "workaholism", and the other 25% −due to 

their low income and limited economic opportunities− should limit themselves to their 

homes, and at a lower extent, to volunteer work and their health. 

Schultz's (1974) hypothesis about the fact that an improvement of human capital will lead 

to a shortage and rise in the price of consumption time is evidently true to Lima up to some 

extent, since the higher the education, the more the recreation time. However, it is worth 

mentioning that there is a major cultural difference with northern hemisphere countries, 

which have a more homogeneous pattern of free time use in all their social classes. 

Nonetheless, the balance between work time and free time is achieved every time the 

education level grows up to some extent, and then, it goes down, though not abruptly. 
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In brief, a worker in Lima only partially follows behavior patterns similar to other parts of 

the world. This can be observed in the weight that work time has in relation to travel time 

and free time, influence that does not work the other way round. There is a major 

percentage of individuals who are not prone to leisure activities, entertainment or education 

as part of their social reality. Limitations of type of work and education, partially 

determining income, are important when distributing time. Travel time is also significant 

because apart from the delay caused, it generates a stress component whose duration goes 

beyond the travel time (Bonke & Gerstoff, 2007). This indicates that society rejects leisure 

as a valuable time for personal fulfillment.  Chapela (2013) concluded, limitations lead to 

focusing on specific activities. 

Are we free to escape from the "iron cage" of deciding factors of time uses found? Fisher & 

Layte (2004) proposed through the analysis of a group of people's diaries that life quality 

deteriorates when social patterns, institutions, or structures force individuals to use their 

time in a particular way. That happens in Lima, where the problem is not only the bad 

management of public transportation −that certainly contributes to an inefficient allocation 

of time− but also the external factors that impoverish people's time management. Public 

policies in this regard are hidden and as Cullen (1978) said, reality makes the population 

form habits that suboptimize their behavior in view of restrictions.



 

CENTRUM Católica’s Working Paper No. 2015-07-0005 

  

References 

Agencia de Cooperación Internacional del Japón (2013) Encuesta de Recolección de Información Básica del 

Transporte Urbano en el Área Metropolitana de Lima y Callao. Informe Final, Ministerio de Transportes y 

Comunicaciones, Perú. 

Anxo D and Carlin (2004) Intra-family time allocation and housework. French evidence. International 

Journal of Time Use Research 1: 14-36. 

Averill J (1973) Personal control over aversive stimuli and its relationship to stress. Psychological Bulletin 

80(4): 286-303. 

Baxter J (2011) An examination of the characteristics and time use of those who have unfilled spare time. 

International Journal of Time Use Research 8: 30-61. 

Becker G (1965) A Theory of the Allocation of Time. The Economic Journal 75(299): 493-517. 

Bielich C (2010). ¿Cómo influye el sistema laboral de las empresas de transporte público en la problemática 

del tránsito limeño? Un acercamiento a las dinámicas de trabajo de las empresas de transporte a partir de la 

liberalización del sector en 1991. Lima: Consorcio de Investigación Económica y Social.  

Boardman A, Greenberg D, Vining A and Weimer D (2001) Cost-Benefit Analysis: Concepts and Practice 

(2nd edition). USA: Prentice Hall. 

Bonifaz J (2000) Cálculo de Precios Sociales: El Valor Social del Tiempo. Informe Final, Universidad del 

Pacífico – Centro de Investigación, Lima Perú. 

Bonke J and Gerstoft F (2007) Stress, time use and gender. International Journal of Time Use Research 4: 47-

68. 

Corporación Andina de Fomento (CAF) – Banco de Desarrollo de América Latina (2013) Encuesta de 

Hogares 2008-2012. Available at: http://scioteca.caf.com/handle/123456789/411 (accessed 7 January 2015). 



 

CENTRUM Católica’s Working Paper No. 2015-07-0005 

  

Calmet D and Capurro JM (2011) El tiempo es dinero: Cálculo del valor social del tiempo en Lima 

Metropolitana para usuarios de transporte urbano. Revista Estudios Económicos 20(73): 73-86. 

Cespedes N (2011) Tendencia de las horas de trabajo en el mercado laboral peruano. Revista Moneda 149: 

13-17. 

Chapela J (2013) A measure of concentration of the use of time, with an application to the pattern of daily 

leisure activities. International Journal of Time Use Research 10: 9-37. 

Chen Z and Chai Y (2014) Time allocation to in-home and out-of-home non-work activities of urban 

residents: A case study of Shangdi-Qinghe area in Beijing. Journal of Geographical 69 (10): 1547-1556. 

CEPAL (2013) Panorama Social de América Latina 2013. Santiago de Chile: Comisión Económica para 

América Latina y el Caribe. 

Cervini H and Ramírez L (2008) Valor Social del Tiempo en México. Análisis Económico 54(23):176-202. 

Cullen I (1978). The Treatment of Time in the Explanation of Spatial Behavior. In: Carlstein T, Thrift N and 

Parkes D (eds). 1978 Timing Space and Spacing Time: Human Activity and Time Geography. New York: 

John Wiley and Sons. 

De Masi D (2000) Ocio criativo. Río de Janeiro: Sextante. 

De Serpa A (1971) A Theory of the Economics of Time. The Economic Journal 81(324): 828-846. 

De Rus G, Campos J and Nombela G (2003) Economía del Transporte. Barcelona: Antoni Bosch Editor. 

Defensoría del Pueblo del Perú (2008) El Transporte Urbano en Lima Metropolitana: Un desafío en defensa 

de la vida. Informe Defensorial Nº 137, Defensoría del Pueblo, Lima. 

Eriksson T and Ortega J (2011) Incentive contracts and time use. International Journal of Time Use Research 

8: 1-29. 



 

CENTRUM Católica’s Working Paper No. 2015-07-0005 

  

Fisher K and Layte R (2004) Measuring work-life balance using time diary data. International Journal of 

Time Use Research 1: 1-13. 

Gomes C and Elizalde R (2009) Trabajo, tiempo libre y ocio en la contemporaneidad: Contradicciones y 

desafíos. Polis, Revista de la Universidad Bolivariana 22: 249-266. 

Greenberger E, Goldberg W, Hamill S, O’Neill R and Payne C (1989) Contributions of a supportive work 

environment to parents’ well-being and orientation to work. American Journal of Community Psychology 

17(6): 755-783. 

Hernández-Pozo, M (2010) Trabajolismo: Radiografía contingencial de una adicción. Revista Mexicana de 

Análisis de la Conducta 36(3): 117-135. 

Hjeds M (2007) Gender and time allocation differences in Taganrog, Russia. International Journal of Time 

Use Research 4: 69-92. 

Instituto Nacional de Estadística e Informática (2013a) Perú: Evolución de los Indicadores de Empleo e 

Ingreso por Departamento 2004-2012. Lima: INEI. 

Instituto Nacional de Estadística e Informática (2013b) Cuentas Nacionales del Perú: Producto Bruto Interno 

por Departamentos 2001-2012. Lima: INEI.  

Instituto Nacional de Estadística e Informática (2014) Evolución de los Indicadores de Empleo e Ingresos por 

Departamentos, 2004-2013. Lima: INEI. 

Karni E (1974) The Value of Time and the Demand for Money. Journal of Money, Credit and Banking 6(1): 

45-64. 

Lee S, McCann D and Messenger J (2007) Working Time Around the World. Trends in working hours, laws 

and policies in a global comparative perspective. Geneva: International Labour Organization. 

McFadden D (1974) The measurement of Urban Travel Demand. Journal of Public Economics 3: 303-328. 



 

CENTRUM Católica’s Working Paper No. 2015-07-0005 

  

Ministerio de Transportes y Comunicaciones (2013) Anuario Estadístico 2013. Perú: MTC. 

Moses L and Williamson H (1963) Value of Time, Choice of Mode, and the Subsidy Issue in Urban 

Transportation. Journal of Political Economy 71(3): 247-264. 

Observatorio Ciudadano Lima Cómo Vamos (2013) Evaluando la gestión en Lima. Observatorio Ciudadano, 

Lima. 

Observatorio Ciudadano Lima Cómo Vamos (2014) Encuesta Lima Cómo Vamos 2013. Informe de 

Percepción sobre Calidad de Vida, Observatorio Ciudadano, Lima. 

Papastefanou G and Gruhler J (2014) Social status differentiation of leisure activities variation over the 

weekend. Approaching the voraciousness thesis by a sequence complexity measure. International Journal of 

Time Use Research 11: 1-12. 

Piekkola H and Leijola L(2007) Time use and options for retirement in Europe. International Journal of Time 

Use Research 4: 1-29. 

Robinson J and Godbey G (1997) Time for life: The surprising ways Americans use their time. USA: 

Pennsylvania State University Press. 

Senna L (1994) The influence of travel time variability on the value of time. Transportation 21(2): 203-228. 

Schultz T (1974) The High Value of Human Time: Population Equilibrium. Journal of Political Economy 82 

(2): 1-10. 

Small K (2012) Valuation of Travel Time. Economics of Transportation 1(1): 2-14. 

Souza Júnior J (2000) Tempo Livre. In: Fidalgo F and Machado L (eds) Dicionário da educação profissional. 

Belo Horizonte: SETASCAD/Ministerio de Trabalho e Emprego. 

Wardman M (2001) Public transport values of time. Working Paper, Institute of Transport Studies, University 

of Leeds, UK. 



 

CENTRUM Católica’s Working Paper No. 2015-07-0005 

  

Wang W, Kao Ch, Huan Tz and Wu Ch (2011) Free Time Management Contributes to Better Quality of Life: 

A study of Undergraduate Students in Taiwan. Journal of Happiness Studies 12:561-573. 

Webb R and Fernández Baca G (2013) Anuario Estadístico: Perú en números 2008. Lima: Instituto Cuánto.  

Yamada G (2005) Horas de Trabajo: Determinantes y Dinámica en el Perú Urbano. Lima: CIUP-CIES. 

 


