
 
LUT School of Business and Management 

Bachelor’s Thesis 

Financial Management 

 

 

 

 

 

 

 

 

THE EFFECT OF THE DEREGULATION OF THE FINNISH TAXI INDUSTRY FROM 

A CONSUMER PERSPECTIVE 

 

 

 

 

 

 

 

 

12.5.2019 

Author: Teppo Valtonen 

Supervisor: Roman Teplov



 

ABSTRACT 
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Title:  The effect of the deregulation of the Finnish taxi industry from 

a consumer perspective 
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This Bachelor’s Thesis studies the short-term effects of the deregulation of the Finnish 

taxi industry. Primary data about the customers’ experiences is collected from Finnish 

taxi customers using an online survey. The data collected with the survey is analyzed 

using quantitative methods. Factor analysis is used to generate indicators of the 

amount of money customers spend on taxis, availability, and service quality. 

Previous studies in other countries which have deregulated the industry indicate that 

the prices have generally increased where fare controls have been eliminated. The 

number of taxis has also generally increased, which has improved availability. Quality 

of service is difficult to measure, but improvements in driver performance and vehicle 

standards have been reported.  

The findings in this thesis show that a change in the amount of money spent on taxis 

generally hasn’t been observed. A majority of respondents have experienced a change 

in availability, which is mostly an improvement. A majority of respondents feel that 

quality of service has changed, and most say that the change has been negative. The 

analysis shows that customers from different socioeconomic backgrounds have 

different experiences when it comes to their spending on taxis, availability and service 

quality, when compared to the average respondent. The experiences are also different 

in different sized cities. 
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Tämä kandidaatintutkielma tutkii Suomen taksialan sääntelyn purkamisen lyhyen 

aikavälin vaikutuksia. Suomalaisilta taksiasiakkailta kerätään primääridataa heidän 

kokemuksistaan internetkyselyn avulla. Saatua dataa analysoidaan kvantitatiivisilla 

menetelmillä. Faktorianalyysiä hyödynnetään kuluttajien takseihin käyttämän 

rahamäärän, saatavuuden ja palvelun laadun mittareiden muodostamiseksi. 

Muissa taksialan sääntelyn purkaneissa maissa suoritetut tutkimukset osoittavat, että 

taksien hinnat ovat yleisesti nousseet, jos hintojen sääntelystä on luovuttu. Taksien 

määrä on myös yleisesti kasvanut, mikä on parantanut saatavuutta. Palvelun laatua 

on vaikea mitata, mutta kuljettajien toiminnan ja takseina käytettävien autojen laadun 

paranemisesta on raportoitu. 

Tämän tutkielman löydökset osoittavat, että muutosta takseihin käytettävässä 

rahamäärässä ei tyypillisesti ole havaittu. Suuri osa vastaajista on kokenut 

saatavuudessa tapahtuneen muutoksen, joka on tyypillisesti ollut parannus. Suuri osa 

vastaajista on sitä mieltä, että palvelun laadussa on tapahtunut muutos, ja useimmat 

sanovat muutoksen olevan negatiivinen. Faktorianalyysi näyttää, että asiakkailla, joilla 

on erilainen sosioekonominen tausta, on myös erilaiset kokemukset muutoksista 

takseihin käyttämässään rahamäärässä, taksien saatavuudessa ja palvelun laadussa, 

verrattuna koko aineiston keskimääräiseen vastaajaan. Kokemukset ovat myös 

erilaisia erikokoisilla paikkakunnilla.
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1. INTRODUCTION 

 

Until 1 July 2018, the Finnish taxi industry was tightly regulated by the Finnish 

government. Industry regulation dictated, among other aspects, the number of taxis in 

each geographical area (Taksilaki chapter 4 section 19), the work shifts for each 

individual taxi (Taksilaki chapter 3 section 13), the fares charged from the customers 

(Taksilaki chapter 3 section 16), and driver training requirements (Taksilaki chapter 2 

section 16) (Laki taksinkuljettajien ammattipätevyydestä sections 2-4). Some of these 

regulations had been lifted before July 2018, and from 1 July onwards, almost all 

regulations not related to driver qualification were abolished. (Ministry of Transport and 

Communications, 2017) The event has gathered a considerable amount of attention, 

interest, and concern from the media, politicians, the general public, and from the 

industry itself. Concerns have been raised based on the Swedish experience with taxi 

industry deregulation, which took place in the early 1990’s, where prices rose faster 

than the Consumer Price Index (Marell and Westin, 2002), and there have also been 

cases of predatory pricing due to the lack of price controls (Lansky, 2009). 

 

Similar developments have occurred in other countries in the past. Sweden’s taxi 

industry was deregulated in July 1990 in a very similar manner to what has taken place 

in Finland. Taxi operators could set the fares they charged without government 

intervention, restrictions on entry into the business were lifted, along with operating 

area restrictions. Also, the taxis were no longer required to belong to a radio dispatch 

center. At the same time, the conditions regarding the suitability of drivers were 

tightened. (Marell & Westin, 2002). In the year 2000, the Irish taxi industry was also 

deregulated. The restrictions on the number of taxi licenses were removed, but fares 

remained in the control of the government (Barrett 2010). Along with Sweden, New 

Zealand also deregulated the taxi industry in the early 1990’s (Morrison 1997). Industry 

deregulation has also been implemented and experimented with in the United States, 

with varying results (Teal & Berglund, 1987). 

 

Academic research into taxi industry deregulation in other countries has identified 

positive and negative effects of deregulation. Sometimes the effects have been 
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predicted, while sometimes they have been unanticipated. The results of deregulation 

have been quite similar in different countries. This Thesis investigates if these effects 

can also be observed in Finland. 

 

The subject of this Bachelor’s Thesis is a quantitative study on the effects of the 

deregulation of the Finnish taxi industry. The study will be conducted from a 

consumer’s point of view. The goal of this Thesis is to investigate the short-term effects 

of the deregulation on the cost of the use of taxis, the availability of taxis, and the 

quality of the service. This Thesis will also investigate if the effects are different in 

different locations. 

 

1.1 BACKGROUND 

 

The deregulation of the taxi industry is usually implemented when problems are 

encountered with factors which are important from a consumer’s perspective. These 

are the cost, availability, and quality of service. The problems may occur in a large 

geographical area, or in some cases only locally, and deregulation is seen as a way to 

correct these issues.  

 

As the minimum and maximum rates for taxi pricing are often set by the government, 

it’s often seen that they are too inflexible. They can also be considered to be too high, 

which is seen as a sign of the taxi industry’s monopolistic position. Darbéra (2010, p. 

18) studied the opinions of the residents of several European cities on how taxis could 

better serve their customers. He found out that in all cities the respondents wanted the 

regulations to be amended so that the cost of taxi rides would be reduced. In 

Stockholm, where the rates and the number of taxis aren’t controlled, the residents 

don’t want to return to regulated rates, but that the government should instead reduce 

the costs of operating the taxi business so that it would reflect on the prices. However, 

Darbéra (2010, p. 19) is skeptical about cost cutting as a way to reduce the cost to the 

customer. 
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Availability is also considered to be an issue when demand exceeds the supply of taxis, 

which may lead to increased waiting times. A lack of availability may be caused either 

because of an increase in the number of customers or a decrease in the number of 

taxis. Darbéra (2010, p. 19) found out, that in cities which regulate the number of taxis, 

like Paris, more respondents wished for more taxis than in cities which don’t regulate 

the number of taxis. On the other hand, there have been concerns that the quality of 

service may also be at risk. According to Darbéra (2010, p. 19), the residents of 

Amsterdam want stricter quality control measures, and over 50% are unsatisfied with 

the service. In London, where aspiring taxi drivers are selected based on their 

performance in a demanding test called “The Knowledge”, only 6% of the residents 

wished for better training and more control (Darbéra 2010, p. 2, 19) 

 

1.2 RESEARCH OBJECTIVES 

 

The objective of this study is to investigate if Finnish consumers have experienced 

issues with taxi services after the deregulation. Important aspects of a taxi service from 

a consumer’s perspective are the cost, availability, and quality of service. These 

aspects will be investigated. In addition, the study will investigate if consumers from 

different socioeconomic backgrounds have differing views about the deregulation, and 

if the customers’ observations are different in different locations. 

 

The following research questions will be presented: 

 

Have the customers experienced a change in taxi costs? 

Have the customers experienced a change in the availability of taxi services? 

Have the customers experienced a difference in the quality of the service? 

Do consumers with different socioeconomic backgrounds have different experiences?  

Are the customers’ experiences different in different locations? 
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1.3 BOUNDARIES AND LIMITATIONS 

 

As the study investigates if the customers’ experiences are different in different 

locations, the study is conducted nationwide in Finland. The empirical data utilized in 

the analysis will be collected from different sized cities in all parts of the country. The 

study is limited in that it does not include the actual number of taxis in each location or 

the actual waiting time, instead the customers’ experiences and perceptions are used 

to form a picture of the changes that may have occurred. Service quality is also a highly 

subjective matter, and it is difficult to measure accurately. 

 

The empirical data which is used will be collected from taxi customers in the form of 

an anonymous survey, which the respondents can fill online. The respondents will be 

asked to answer questions related to their use of taxis, their observations about 

availability, and the quality of the service. In addition, the respondents will be asked to 

report the population of their home town, which is used to find out if there are 

differences based on location, and some details which are used to determine their 

socioeconomic background. The collected data is processed using quantitative 

methods. 
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2. LITERATURE REVIEW 

 

This chapter is a presentation and review of previous studies conducted on taxi 

industry deregulation in several countries. The arguments for and against deregulation 

and their justifications, expectations on the effects of deregulation, and the studies’ 

findings and explanations of the findings will be reviewed and discussed.  

 

2.1 ARGUMENTS FOR DEREGULATION 

 

There have been several arguments presented for taxi industry deregulation. Many 

arguments are overlapping, and therefore they may cover other areas as well. 

Regardless of the location where deregulation took place, the arguments used to justify 

it appear very similar.  

 

2.1.1 Increasing competition 

 

One of the key arguments used in justifying the deregulation of the taxi industry is that 

there’s a lack of competition both within the industry and with other operators in the 

transportation sector. This lack of competition is generally argued to have resulted in 

poor service combined with high cost. 

 

According to the Finnish Ministry of Transport and Communications (2017), the 

changes related to the deregulation of the Finnish taxi industry will have positive effects 

through increasing competition. Entering the market and service development will be 

made easier by making the taxi licenses specific to operators, instead of individual 

vehicles, and by removing the limit on the number of taxi licenses, which was 

previously set each year by the Center for Economic Development, Transport and the 

Environment. These changes will allow taxi operators to expand by increasing the 

number of vehicles, which is seen as a way to increase competition. This is augmented 
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by the removal of geographical limitations to the taxi licenses, which will also allow 

taxis to pick up passengers everywhere.  

 

In Stockholm, Slavnic (2011) observed that tight industry regulation had resulted in a 

lack of competition, which in turn had led to high prices and low quality of service. 

These were considered the most important reasons for deregulation, and it was argued 

that deregulation would enable a market balance to be created by supply and demand.  

 

Frankena and Pautler (1984, p. 6-7) examined taxi industry regulation in the United 

States. Their findings indicate that taxi regulations which restrict entry into the business 

haven’t necessarily been designed to account for market failures and to ensure 

efficient allocation of resources, but instead their purpose is to prevent competition 

against public transportation systems and established taxi firms. This causes resource 

misallocation, which leads to high fares and increased waiting time for the consumer. 

 

2.1.2 Improving availability 

 

The changes outlined by the Finnish Ministry of Transport and Communications (2017) 

are also seen to improve availability. Since taxi companies can have as many vehicles 

as they wish, they can expand their fleets, and therefore improve the availability of 

taxis. Geographical limitations and operating areas will be eliminated, which is seen to 

lead to more effective use of an operator’s vehicles, and as a way to improve services 

in areas with a low population, where in particular this is seen as a way to improve 

availability.  

 

2.1.3 Increasing price flexibility 

 

According to the Finnish Ministry of Transport and Communications (2017), the 

removal of controls on the taxi rates is seen to make the pricing more flexible, as in the 

past the maximum rates set by the government have in practice been the universal 
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rates. Increased price flexibility is seen as a way for different service providers to enter 

the market and serve consumers of different income levels. Consequently, this can 

also be seen as a way to improve availability. 

 

Frankena and Paulter. (1984) also state, that the effect of higher fares and longer 

waiting times caused by regulation disproportionately affects low income consumers, 

who spend more on taxis relative to what they earn, than higher income consumers. 

The authors also argue that regulations cause the taxi market to be too homogenous, 

with no differences in rates and quality of service to suit different consumers, and 

reduced ability to vary the charged rate based on the level of demand at any given 

moment. 

 

2.2 ARGUMENTS AGAINST DEREGULATION 

 

Several arguments against deregulation have also been presented. Often these have 

been made by local taxi companies, organizations, or alliances. Economists have also 

voiced their concerns. However, theories in support of price regulation have attracted 

criticism. 

 

2.2.1 Increase in price 

 

Shreiber (1975) argues that in a taxi marketplace without regulations on price or the 

number of vehicles, prices show a tendency to slowly increase. In other words, higher 

competition in a deregulated marketplace does not lead to lower prices. A taxi operator 

isn’t individually incentivized to lower prices in order to attract more customers, and a 

passenger isn’t likely to let a taxi go by with the hope that a cheaper taxi will arrive. 

The author also argues that price competition will be rare even in the case of large 

operators, and it will only work if waiting time is close to zero. If the market price is low 

enough that a customer’s waiting time is relatively long, it increases the probability of 

a price increase, since the customer is more likely to take the first taxi that arrives. That 

taxi isn’t likely to be turned down by the customer, even if its price is higher than the 
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going rate. The slow increase in price is therefore caused by the existence of forces 

pushing prices up and a lack of forces pushing them down. This concept has, however, 

been criticized as unrealistic, due to taxi fleets being able to advertise their prices, taxi 

stands where customers can choose their taxi, and telephone orders where a customer 

can easily compare prices with little additional waiting time (Williams, 1980). 

 

Cairns and Liston-Heyes (1996) argue that the control of taxi prices is necessary if 

entry into the market is free. They state, that an equilibrium cannot be reached in an 

environment where free entry is allowed, because only passengers whose valuation 

for a trip is equal to or greater than the price and search cost of a trip will enter the 

market. The driver knows this and will quote a higher fare, which breaks the 

equilibrium. If dispersion of fares exists in the equilibrium, a company which charges 

slightly more will not lose a customer, given that they have entered the market. This 

will cause a collapse in the distribution of fares, and an equilibrium doesn’t appear. 

Free entry may, however, result in the market behaving like a common-pool resource, 

which may cause too much entry to happen. In this case, it may also be justified to 

regulate the entry and service hours as well. However, the authors note that, in reality, 

taxi drivers often form cooperatives or companies, which are able to fix their prices. 

This can result in an oligopolistic equilibrium. 

 

2.2.2 Concern over quality of service 

 

Frankena and Pautler (1984, p. 90) state, that regulations which address driver 

qualifications, the safety of vehicles, and required insurance, could be utilized in order 

to improve service quality. Taxis could also be encouraged to compete in quality by 

setting high rates combined with entry restrictions. The argument in this case is that 

the profitability of individual taxis would increase without risk of losing profits through 

the entry of more taxis into the market, and the taxis which are already in the market 

would be incentivized to compete for customers with quality (Frankena & Paulter, 1984, 

p. 71). In New Zealand, the local Taxi Federation has voiced concern over lowering of 

safety standards and unqualified drivers entering the market (Morrison, 1997).  
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2.3 EXPECTATIONS 

 

The expectations related to deregulation are generally derived from the arguments 

used to justify deregulation, and therefore appear to follow the trend they set. They 

mostly focus on the possible advantages of deregulation. Also, the expectations don’t 

appear to vary much depending on location. 

 

2.3.1 Changes in prices 

 

Marell and Westin (2002) reported expectations of a lowering of prices from levels 

which were considered to be very high. New and more diversified services were also 

expected. Morrison (1997) also reported similar expectations derived from increasing 

competition, and that price diversity was also expected to increase as competitors 

would try to position themselves in the marketplace.  

 

Frankena and Pautler (1984, p. 115-116) expect fares to show even great increase 

when entry to the market becomes free. However, they argue that this is often caused 

by fares which have been stagnant for some time, and that the fares would be 

pressured to increase later in any case. They also don’t see exorbitant prices charged 

by independent operators as becoming a serious issue. 

 

2.3.2 Changes in the competitive environment 

 

Marell and Westin (2002) also reported that large taxi companies were expected to 

dominate the industry after the change. This was also noted by Slavnic (2011), who 

also mentioned that this was expected to bring other advantages when large 

companies are able to take advantage of economies of scale. Marell and Westin (2002) 

also mention that the supply of taxis was expected to increase with the increase in the 

number of taxis. This is shared by Frankena and Pautler (1984, p. 116-117), who also 
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see that the number of taxis is likely to increase, with locations which have had the 

strictest control over the number of taxis seeing the largest increases. They also state 

that waiting times are likely to decrease as well.  

 

2.3.3 Concerns 

 

In New Zealand, some concern was placed on the possibility of drivers with poor 

language skills and local knowledge entering the field, particularly by the Taxi 

Federation (Morrison 1997). Frankena and Paulter (1984, p. 73) also report on concern 

about accident rates and costs if deregulation takes place, but also mention that these 

appear to be unsubstantiated. 

 

2.4 RESULTS OF DEREGULATION 

 

When the deregulation has been implemented, the results have generally followed the 

expectations set by economists, for example how the number of taxis is expected to 

increase. Usually, this has also been observed. However, some surprising results have 

also come up. 

 

2.4.1 Changes in prices 

 

Marell and Westin (2002) observed the rates increasing faster than the general 

Consumer Price Index, with an approximately 40% increase in the price of private trips, 

and 20-30% for subsidized trips. A large part of the increase was explained by a 25% 

Value Added Tax, which was introduced at the time of deregulation, and rising fuel 

costs, but the price increase was still observed to be higher than their net effect.  

In Ireland, the rates which taxis can charge stayed in government control, which limits 

the amount of variance in prices, but Barrett (2008) states that many drivers are still 

willing to offer discounts from the official rates.  
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Morrison (1997) points out that in New Zealand the nominal fares increased, but real 

fares decreased due to inflation. However, Gaunt (1995) notes that in New Zealand 

the decrease in prices was smaller in medium-sized cities, and that the smallest cities 

saw small increases. Therefore, the effect of fare deregulation on prices appears to be 

related to the size of the city, with smaller cities seeing little to no reduction. Gaunt 

suggests that this relationship may be explained by Economic Theory of Regulation, 

where taxi operators in large cities use their lobbying power for cartelization more 

effectively than in small cities. This leads to the difference between the regulated and 

competitive number of taxis and fares being greater in large cities than in small cities. 

Another explanation may be monopoly pricing, which may happen due to lack of 

demand and competition in small cities. If a community can only support one or two 

taxi companies, one will set monopoly rates to maximize profits, and try to get the other 

company to join a cartel agreement. 

 

Teal and Berglund (1987) examined the results of taxi industry deregulation in several 

cities in the United States, with the focus being on San Diego, Seattle, Sacramento, 

Phoenix, Tucson, and Kansas City, since they all removed restrictions on entry and 

prices. Fares increased in all studied cities, with many cities showing increases in real 

terms. However, just as Frankena and Paulter (1984, p. 115-116) pointed out in their 

study, Teal and Berglund found out that this was caused by fare increases generally 

being late relative to the Consumer Price Index, so the fare increases were caused by 

the prices catching up with inflation. Teal and Berglund state that, in general, fare 

deregulation hasn’t led to price competition, with the exceptions of San Diego and 

Seattle. In these cities the second-largest operator offers a discounted rate compared 

to the largest operator. However, even in these cities, the competitors haven’t been 

stimulated to decrease their rates, and the lower-priced companies haven’t managed 

to increase their market share. In many cities, fare deregulation didn’t lead to any price 

competition. The authors conclude that the concepts of industrial organization explain 

the changes which happen deregulation better than simple models based on economic 

theory.  
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2.4.2 Changes in availability 

 

Marell and Westin (2002) observed the results of deregulation in urban and rural areas 

in Sweden. They noticed an increase in the average density of taxis, from 1.34 taxis 

per 1000 inhabitants right before the deregulation in 1990, to 1.72 per 1000 inhabitants 

in 1991. After that, the density decreased, and in the year 2000 it stood at 1.5 taxis per 

1000 inhabitants. An increase in the number of taxis was also observed in rural areas, 

where the growth was mostly concentrated to municipality centers. However, an 

increase in supply time was not observed. From 1990 to 1994, the average traffic time 

for each taxi decreased in the majority of the observed municipalities, which caused 

the supply time to decrease even though the number of taxis increased.  

 

Barrett (2008) found similar development in Ireland, where the taxi industry was 

partially deregulated in the year 2000. The number of taxis grew rapidly after the 

deregulation. In the year 2000, there were 4218 taxis in Ireland, in 2002 there were 

10757. By 2008 the number had grown to 21177. During that time, the percentage of 

taxis operating outside Dublin fell from 35% to 32%, but it had increased again to 41% 

in 2008, indicating improving availability in rural areas as well.  

 

Morrison (1997) also reported that the number of taxis in New Zealand increased after 

deregulation, with the number of taxis in Wellington increasing from 1.49 to 2.43 per 

1000 inhabitants. These observations would indicate that the availability of taxis had 

improved. Gaunt (1995) points out, that while the number of taxi organizations and 

vehicles in New Zealand has grown substantially after deregulation, most of the 

additional activity has taken place in large cities. From October 1989 to December 

1993, 49 new taxi organizations were established. 42 of these operate in the four major 

cities of New Zealand. The percentage of cities which have a taxi service is also shown 

to have decreased slightly.  

 

Teal and Berglund (1987) examined the results of taxi industry deregulation in several 

cities in the United States, with the focus being on San Diego, Seattle, Sacramento, 
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Phoenix, Tucson, and Kansas City, since they all removed restrictions on entry and 

prices. In all of the focus cities, the number of taxis increased after deregulation, with 

the number in San Diego increasing by over 120%. Their study was limited in the 

amount of empirical data on response times, with San Diego being the only city to have 

data from before and after deregulation. Average response times in San Diego 

decreased from 10 to 8 minutes. However, after deregulation, trip refusal and no-show 

rates increased in San Diego and Seattle.  

 

2.4.3 Changes in the quality of service 

 

According to Marell and Westin (2002) in Sweden, interviews of taxi customers 

indicated that the level of customer service improved, with weight being placed on the 

performance of drivers. The significance of the improvement may be low, however, 

since the level of driver performance was already considered to be very high. Marell 

and Westin point out that in rural areas the driver and the customers often know each 

other, and that this probably affects the sense of comfort and security that the 

customers feel.  

 

Barrett (2008) reported that vehicle standards in Ireland improved after deregulation, 

due to improved quality control, and that the quality of taxis became higher under 

quality control than what it was when only a certain quantity of licenses existed. 

However, Barrett points out that quality licensing may cause the required specifications 

to be higher than what the market needs, and that the benefit gained may be smaller 

than the cost.  

 

Frankena and Pautler (1984, p. 118-119) state, that deregulation in Oakland and 

Berkeley reduced average vehicle age. Newcomers to the business were also 

observed to maintain their vehicles better than existing operators. However, in Seattle, 

San Diego, Indianapolis, and Fresno, the vehicle quality reportedly declined. The 

authors state that a decline in vehicle quality may not be inefficient from an economic 

perspective, since vehicle quality may have been higher than what is efficient.  
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2.5 SUMMARY OF THE RESULTS OF DEREGULATION 

 

The results of deregulation have been similar in different locations when the same 

deregulation measures have been implemented. In countries where fare regulations 

have been removed, prices have generally increased. Often this has been due to the 

prices lagging behind the Consumer Price Index (Frankena & Paulter, 1984, p. 115-

116) (Teal & Berglund, 1987). The number of taxis increased in all observed areas, 

however, this did not lead to an improvement in availability in Sweden (Marell & Westin, 

2002), and some cities in the United States also experienced difficulties (Teal & 

Berglund, 1987). The previously described results of deregulation have been 

summarized in table 1. 

 

Table 1. The effects of taxi deregulation in different countries (Marell & Westin 2002) 

(Barrett 2008) (Morrison 1997) (Teal & Berglund 1987) (Frankena & Paulter 1984) 

Country Sweden Ireland New Zealand United States

Deregulation 

measures

Fare regulations and 

entry restrictions 

lifted, operational 

areas abolished

Entry restrictions 

lifted

Fare regulations and 

entry restrictions 

lifted

Fare regulations and entry 

restrictions lifted in San 

Diego, Seattle, 

Sacramento, Phoenix, 

Tucson, and Kansas City

Effect on prices Prices increased 

faster than the 

Consumer Price Index

Fares stayed in 

government 

control, many 

operators offer 

discounts

Nominal fares 

increased, real fares 

decreased due to 

inflation

Prices increased in all 

studied cities, many 

showed real increases

Effect on availability Average density of 

taxis increased, the 

number of taxis 

increased, supply 

time decreased

The number of 

taxis grew rapidly, 

the percentage of 

taxis outside 

Dublin increased 

from 35% to 41%

The number of taxis 

increased, most 

growth in large cities, 

the percentage of 

cities with a taxi 

service decreased 

slightly

The number of taxis 

increased in all observed 

cities, response time 

decreased in San Diego, 

trip refusal and no-show 

rates increased in San 

Diego and Seattle

Effect on quality of 

service

Customer service 

improved, however 

the level of driver 

performance was 

already considered 

very high

Vehicle standards 

reportedly 

improved

Complaints led to 

reintroduction of 

testing, compliance 

officers enforce 

quality control

Average vehicle age 

reduced in Oakland and 

Berkeley, vehicle quality 

reportedly declined in 

Seattle, San Diego, 

Indianapolis and Fresno
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2.6 PRESENTING A HYPOTHESIS  

 

Many of the countries which have deregulated their taxi industry are similar to Finland. 

Finland has a population of approximately 5.5 million. Ireland and New Zealand have 

similar but lower populations of approximately 4.9 million and 4.4 million, respectively. 

Sweden has a larger population of approximately 9.8 million. (CIA 2016/2017, p. 258, 

362, 538, 715) Finland, New Zealand and Sweden also have similar rates of 

urbanization at over 80%, while Ireland has a lower rate of approximately 63% (CIA 

2016/2017, p. 258, 538, 715, 362). All respective countries have highly-developed 

market economies, with similar GDPs per capita when corrected for purchasing power 

(CIA 2016/2017, p. 259-260, 363, 539, 716). 

 

Based on the experiences observed in these countries, summarized in table 1, and 

their similarity to Finland in population and economic development with the exception 

of the United States, it can be hypothesized that customers in Finland may experience 

an increase in the amount of money spent on taxis, and an improvement in availability 

and quality of service. Barrett (2008) reported that in Ireland the number of taxis 

increased in the countryside as well, indicating a possible expected improvement in 

availability in rural areas. The same was also observed in Sweden (Marell & Westin, 

2002).  However, it should be noted that an increase in the quality of the service may 

only be small (Marell and Westin, 2002). 
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3. DATA AND DESCRIPTIVE ANALYSIS 

 

The data used in this study is primary cross-sectional data, which was collected from 

Finnish taxi customers with an anonymous online survey in April of 2019. The survey 

collected data about taxi customers’ personal use of taxis and their experiences as a 

customer compared to the situation before the deregulation of the industry. The survey 

contains 23 questions, which were a series of multiple-choice questions apart from 

age, which the respondents filled in themselves. Information about the respondents, 

such as gender and if they have children, was collected for classification purposes. 

The survey was conducted nationwide in Finland to classify the respondents based on 

the population of their home town. This was done to investigate if residents of different 

areas had observed different changes in the customer experience. The survey 

questions are available in Appendix 14, and in Finnish in Appendix 15. 

 

One data sample in the database is equal to one respondent. In all, the database 

contains 180 data samples. The average age of the respondents is 41, with the 

maximum being 76 and minimum 16. 60% of the respondents were men and 40% 

women. 34% were unmarried, 23% in cohabitation, 37% were married, 5% were 

divorced and 1% were widowers. 48% have a child or children. 72% of the respondents 

are employed, 3% are unemployed, 21% are students, 3% are retirees, and 

approximately 2% selected “Other”. 26% of the respondents have subordinates at 

work. 64% live in a city with more than 200 000 residents, 9% in a city of 100 000 to 

200 000 residents, 16% in a city of 50 000 to 100 000, 8% in a city of 10 000 to 50 000, 

and 3% in a city of less than 10 000 residents. 40% order their taxis primarily by calling 

a local taxi center, 5% call the taxi operator directly, 40% use a smartphone app, 2% 

order with a text message, and 13% hail a taxi on the street or go to a taxi stand. The 

distributions of aforementioned variables are presented in Appendix 16. The 

respondents were required to answer all questions, so there are no missing values, 

and therefore no gaps in the data. The survey was hosted by Webropol, a service 

which allows users to create and distribute surveys. A hyperlink to the survey was 

generated on Webropol. This link was then distributed on the internet using social 

media and email. The respondents could share the link to other people if they wished. 
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The statistical analysis software used in analyzing the collected data is the StataSE 15 

(64-bit) by StataCorp. The raw data used in the analysis was exported from the 

Webropol servers into a Microsoft Excel sheet. This data was imported directly to 

StataSE 15 for analysis. The answers for the multiple-choice questions were coded as 

numerical values by Webropol based on how many alternatives each question has. 

For example, a question with 6 alternatives would have alternative 1 coded as the 

numerical value 1, and alternative 6 as the numerical value 6. 

 

In many cases, the values which were assigned automatically by Webropol to the 

alternative answers, were reversed in the final data which was analyzed. For example, 

the data for question 9 “How has the number of taxi trips you’ve taken in your area 

changed after the deregulation?”, which has 6 alternatives, was changed. The 

alternative “Increased a lot” was given the numerical value 6, and the alternative 

“Decreased a lot” was given the numerical value 1. Originally, the values were 1 for 

“Increased a lot” and 6 for “Decreased a lot”, respectively. This was done to denote an 

observed improvement with a larger number. The same process was applied to 

questions 8, 10, 11, 12, 13, 14, 18, 19, 20, 21, and 22. Questions 15 and 16, “How has 

taxi waiting time in your area changed after the deregulation?” and “How has fare 

refusal by taxis in your area changed after the deregulation?”, were processed in the 

same way, however in these cases a decrease in waiting time and fare refusal is an 

improvement from a customer’s point of view. In these questions, the alternatives 

“Decreased a lot” and “Fare refusal decreased a lot” were given the value 6, and 

“Increased a lot” and “Fare refusal increased a lot” were given the value 1. 

 

3.1 DESCRIPTIVE ANALYSIS 

 

This section seeks to answer the first three research questions: “Have the customers 

experienced a change in taxi costs?”, “Have the customers experienced a change in 

the availability of taxi services?”, and “Have the customers experienced a difference in 

the quality of the service?”.  
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The section investigates if the respondents have experienced a change in the amount 

of money they spend on taxis, general availability, or general service quality. This 

information is received from the variables “taxispending”, “availability” and 

“servicequality”, which are based on survey questions 8, 13, and 18, respectively. A 

summary of the variables is presented in table 2, which includes the means, standard 

deviations, numbers of observations, quartiles, and minimum and maximum values of 

the three variables. The raw data used in the summary is presented in Appendix 1. 

 

Table 2. Summary of the variables which measure taxi costs, availability, and service 

quality. 

 

 

3.1.1. Change in taxi costs 

 

The respondents were asked to report whether they have noticed any difference in the 

amount of money they spend on taxis after the deregulation. This is indicated by the 

variable “taxispending”, which is based on question 8 “How has the amount of money 

you’ve spent on taxis in your area changed after the deregulation?”. The findings are 

summarized in Figure 1. The raw data used in the bar graphs in this section is 

presented in Appendix 2. 

 

Variable Mean Std. Dev. Minimum Maximum N Lower Quartile Median Upper Quartile

taxispending 3,705556 1,175624 1 6 180 3 4 4

availability 3,661111 1,191984 1 6 180 3 4 5

servicequality 2,988889 1,186464 1 6 180 2 3 4

Summary of the variables important to customers
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Figure 1. Bar graph of the distribution of the variable “taxispending”.  

 

“Increased a lot” indicates that the respondent has experienced a significant increase 

in the amount of money they spend on taxis, while “Decreased a lot” indicates that they 

have experienced a significant decrease. “No change” indicates that the respondent 

hasn’t noticed any change in the amount of money they spend on taxis after the 

deregulation. “No change” has the highest frequency, and approximately 48% of all 

respondents chose this alternative, indicating that almost half of the respondents don’t 

see an increase in their taxi costs. The second largest group is formed by respondents 

who feel that their spending on taxis has somewhat increased after the deregulation, 

making up approximately 16% of all respondents. 

 

When the percentages of the respondents who feel their spending on taxis has 

increased or decreased are added, the sum stands at approximately 37%. The number 

is smaller than the percentage of respondents who feel their spending has not 

changed, which is approximately 48%. It can be concluded that for the most part the 

customers have not experienced a change in the amount of money they spend on 

taxis. 
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3.1.2. Change in availability 

 

The respondents were asked to report if they had experienced a change in the general 

availability of taxis after the deregulation. This is indicated by the variable “availability”, 

which is based on question 13, “How has the availability of taxis in your area changed 

after the deregulation?”. These findings are presented in Figure 2. 

 

Figure 2. Bar graph of the distribution of the variable “availability”. 

As with taxi costs, “No change” indicates that the respondent hasn’t experienced any 

change in general availability. In this case, “I cannot say” has the highest frequency 

and percentage, however, the difference between “I cannot say” and “No change” is 

not very large. “I cannot say” indicates that the respondent cannot say if availability 

has changed. Approximately 26% of the respondents feel that availability has 

somewhat improved, making it the largest group of respondents which has noticed 

change. 

 

The respondents who have felt a change in general availability make up approximately 

44% of the entire group. The number is greater than of those who haven’t felt a change, 

27%, or who cannot say, 29%. Approximately 28% of the respondents, 51 individuals, 

feel that availability has somewhat improved or improved a lot. This means that out of 

those respondents who have experienced a change in availability, approximately 65% 

feel that availability has somewhat improved or improved a lot. It can be concluded that 
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the largest group of respondents is the one which has experienced a change in general 

availability, and for the most part the change has been an improvement in availability. 

 

3.1.3. Change in service quality 

 

The respondents reported their view on the change in general service quality, indicated 

by the variable “servicequality”. The variable is based on question 18, “How has the 

quality of the taxi service in your area changed after the deregulation?”. The findings 

are presented in Figure 3. 

 

Figure 3. Bar graph of the distribution of the variable “servicequality”. 

 

As with taxi costs, “No change” has the largest frequency and percentage, indicating 

that the largest group of respondents is the one which hasn’t experienced any change 

in general service quality. “Declined somewhat” forms the second largest group, 

indicating that approximately 29% of the respondents feel that general service quality 

has declined somewhat. Approximately 11% feel that general service quality has 

declined a lot. 

 

The respondents who have experienced a change in general service quality make up 

approximately 48% of all respondents, while those who haven’t felt a change make up 
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approximately 32%. Out of all respondents, 40%, 72 individuals, feel that general 

service quality has somewhat declined or declined a lot. This means that of those 

respondents who have experienced a change in general service quality, approximately 

83% feel that the quality has somewhat declined or declined a lot. It can be concluded 

that the largest group of customers has experienced a change in general availability, 

and for the most part the change has been negative. 
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4. DEVELOPING, EVALUATING AND DESCRIBING INDICATORS 

 

In this section, factors will be generated from the variables used in the survey. Factors 

will be used as indicators of various aspects of a taxi service which are important to 

the customer. Exploratory factor analysis will be conducted to investigate the effects 

of the deregulation from the viewpoints of various customer groups. In addition, the 

effect of location on the changes experienced by the respondents will be studied.  

 

4.1 THEORY OF FACTOR ANALYSIS 

 

Principal component analysis or factor analysis can be used to condense information 

from several variables. The condensed information can then be turned into a small 

number of principal components or factors. The generated factors can then be named 

so that they correspond to the variables which have loaded to the factor. 

(Metsämuuronen 2006, p. 581) 

 

Factor analysis attempts to identify “hidden variables” at the background of observed 

variables. In order to name the factor, the strongest correlations between the factor 

and the observed variables should be identified. (KvantiMOTV 2004) 

 

Communality tells the amount of variance in a single variable which is explained by the 

factors. When the communality of a variable is close to one, the factors can explain its 

variance almost entirely. Correspondingly, when the communality gets lower, the ability 

of the factors to explain the variance in the variable decreases. (KvantiMOTV 2004) 

 

Eigenvalues indicate how well a factor can explain the variance in an observed 

variable. When the eigenvalue grows, the ability of a factor to explain a variable’s 

variance also grows, and vice versa. Eigenvalues can be divided with the number of 

variables in a factor to get the total variance explained by the factor. This number varies 

between one and zero. A factor’s explanatory power improves the greater the total 
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variance explained is. The explanatory power of the whole analysis is received by 

adding the total variance explained by every factor. (KvantiMOTV 2004) 

 

Cronbach’s alpha is used to measure the consistency of an indicator, and therefore it 

is also used to measure the reliability of an indicator (Metsämuuronen 2006. p. 442). 

Cronbach’s alpha is calculated from the correlations between the variables and the 

number of propositions. The number does not have specific reference values. 

However, it can be used to compare different models. (KvantiMOTV 2008) 

 

4.1 GENERATING THE FACTORS 

 

The factors used in the analysis were based on questions 9, 10, 11, 12, 14, 15, 16, 19, 

20, 21 and 22. These questions are in the form of “How has [the subject of the question] 

in your area changed after the deregulation?”. The alternatives for each question range 

from 1 to 6, with 6 indicating the greatest positive change or improvement and 1 

indicating the greatest negative change or decline. The factors are therefore positively 

and unidirectionally loaded. Principal-Component Factor Analysis and Varimax 

rotation with Kaiser normalisation is used to generate the factors. Only factors with an 

Eigenvalue higher than 1 were included in the analysis. 

 

Using the StataSE 15 software, three factors were generated using Principal-

Component Factor Analysis. The factors explain approximately 58 % of the variance 

observed in the variables. The generated factors are presented in Table 3. The 

generation process in StataSE 15 is presented in Appendix 3. 
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Table 3: Factors generated using Principal-Component Factor Analysis 

 

 

StataSE 15 doesn’t automatically produce communalities or MSA values for the 

variables. When conducting Principal Component Factor Analysis, Stata returns values 

under the name “Uniqueness”, which is the amount of variance in a variable which the 

factors do not explain. These values are equal to 1 – Communality. Communality can 

therefore be derived with the formula 1 – Uniqueness. (StataCorp, 2017, p. 7) Stata 

also has an option for conducting Principal Component Analysis. In this case the 

program returns values called “Unexplained” in the place of the “Uniqueness” values. 

The “Uniqueness” and “Unexplained” values are identical in both methods of 

conducting the analysis. Because of this, the communalities are also identical. Factor 

loadings in Principal Component Analysis are lower than in Principal-Component 

Factor Analysis. In addition, the variable “taxitrips” loads onto factors 2 and 3 with a 

difference of 0.1533. With Principal-Component Factor Analysis, the difference is 

0.1891. The analysis performed with Principle Component Analysis is presented in 

Appendix 4. 

 

 

 

Factor 1 Factor 2 Factor 3 Rotated with Kaiser normalisation

Variable Service Taxi costs Availability Uniqueness Communality KMO MSA

carquality 0,8322 0,2988 0,7012 0,7802

cleanliness 0,8276 0,3003 0,6997 0,7704

knowledge 0,7842 0,3263 0,6737 0,8452

behaviour 0,7577 0,3808 0,6192 0,8498

publictransport 0,7424 0,4304 0,5696 0,6145

taxiprices 0,6618 0,4471 0,5529 0,8179

cartrips 0,6191 0,5597 0,4403 0,7839

taxitrips -0,5855 0,3964 0,4915 0,5085 0,7727

numberoftaxis 0,8081 0,3375 0,6625 0,5353

waitingtime 0,7510 0,4072 0,5928 0,6826

farerefusal 0,5165 0,6842 0,3158 0,7685

Eigenvalues 3,40697 1,52231 1,40691

Cumulative % 0,3097 0,4481 0,5760

Cronbach alpha 0,8346 0,5828 0,5397 <- 0,6130 if farerefusal is dropped
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4.2 INTERPRETING THE FACTORS 

 

The factors generated from the database are “Service”, “Taxi costs”, and “Availability”. 

The variable “taxitrips” in the factor “Taxi costs” also loaded onto the factor 

“Availability”. The difference in loading between the two factors is less than 0.2 points. 

Otherwise the variables have mainly loaded onto only one factor. 

 

The Cronbach alpha of the factor “Availability” can be raised from 0.5397 to 0.6130 by 

dropping the variable “farerefusal”. Including the variable “taxitrips” to “Availability”, 

improves the alpha very little, from 0.5397 to 0.5590. Substituting “farerefusal” with 

“taxitrips” reduces the alpha from 0.5397 to 0.5287. The variable “farerefusal” has a 

communality of less than 0.4, so its variance is not explained very well by the factors. 

It is also the only variable with a communality of less than 0.4. These aspects should 

be remembered when interpreting the factors. However, since the factor analysis 

conducted here is of exploratory nature, and Cronbach alpha doesn’t have specific 

reference values, the values which the factors get are acceptable for the purposes of 

this study.  

 

 The Kaiser-Meyer-Olkin measure of sampling adequacy or KMO MSA values 

measure the relationship between the correlation and correlation + partial correlation 

of a variable. If partial correlation is small, the value is close to 1. The values should 

be higher than 0.6 to be applicable for the analysis. (Metsämuuronen 2006, p. 588) 

The variable “numberoftaxis” is the only variable that has a value of less than 0.6. 

 

Factor 1 is called “Service”. All variables which have loaded onto it have a positive 

loading. If the factor gets high values, the respondents have observed an improvement 

in the quality of the vehicles being used as taxis, vehicle cleanliness, driver skill and 

knowledge and driver behaviour. Factor 2 is called “Taxi costs”. Three out of four 

variables have a positive loading. This means that where the factor gets high values, 

the respondents have observed an increase in taxi prices, have increased their use of 

public transportation or private cars.  The fourth variable is “taxitrips”, and it has a 
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negative loading. In this case where the factor gets high values, the respondents have 

observed a decrease in taxi trips they have taken. Factor 3 is named “Availability”. All 

variables are positively loaded. If the factor gets high values, the respondents have 

noticed an increase in the number of taxis, a decrease in waiting times, and a decrease 

in fare refusal as well. The last two variables get high values when a decrease has 

been observed.  

 

4.3 COMPARING THE EXPERIENCES OF CUSTOMERS FROM DIFFERENT 

SOCIOECONOMIC BACKGROUNDS AGAINST THE AVERAGE 

 

This section seeks to answer the research questions Do consumers with different 

socioeconomic backgrounds have different experiences? and Are the customers’ 

experiences different in different locations? by comparing the factors generated from 

the entire database to factors which have been sorted by the appropriate variables. 

For example, the factors will be sorted by the size of the city in which the respondents 

live. The distributions of the variables used for sorting are presented in Appendix 16. 

The factors generated with the entire database are standardized, which leads to their 

means being close to zero, and standard deviations being equal to one. The factors 

are summarized in Table 4. The raw data used in the summary is presented in 

Appendix 5. 

 

Table 4: Summary of factors generated from the entire database 

 

 

4.3.1 Difference in socioeconomical background  

 

In this section, the values of the factors which have been filtered by each category are 

compared to the average values of the factors, which are based on the entire database. 

Factor Mean Std. Dev. Minimum Maximum N Lower Quartile Median Upper Quartile

Service -8.49e-10 1 -2.464593 2.874402 180 -.7300569 .0527329 .7962914

Taxi costs 2.08e-09 1 -3.099482 3.280552 180 -.6441251 -.1428218 .5484223

Availability 1.26e-09 1 -3.000558 2.684576 180 -.7554508 -.0194701 .7876099

Summary of the factors generated using the entire database
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For the factor “Service”, a larger mean value indicates an improvement in service 

compared to the average based on the entire database. A smaller mean indicates a 

decline in service. For the factor “Taxi costs”, a larger value indicates an increase in 

taxi costs, and a smaller value indicates a decline. The factor “Availability” is interpreted 

in the same way as the factor “Service”. 

 

4.3.2. Filtering by age 

  

The mean values for the factors filtered by the respondents’ age show a difference in 

experiences. The results of the analysis are shown in Table 5. The results indicate that 

respondents who are 30 or younger have experienced a very positive change in all 

factors when compared to the entire database. The raw data is presented in Appendix 

6. 

 

Table 5: Comparing the experiences of respondents who are 30 years old or younger, 

and who are over 30 years old. 

Age 30 or younger Over 30

Variable Factor Experience Experience

carquality

cleanliness

knowledge

behaviour

publictransport

taxiprices

cartrips

taxitrips

numberoftaxis

waitingtime

farerefusal

The result is the same with age 41, which is the average 

age of the survey

Declined

Increased

Declined

Service

Taxi costs

Availability

Improved

Declined

Improved

Comparison between taxi users who are up to 30 years 

old and those who are older
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Respondents who are over 30 years old have opposite results. The mean values for 

the factors are lower for “Service”, higher for “Taxi costs” and lower again for 

“Availability” when compared to the entire database average. This indicates that the 

change which the respondents over 30 years old have experienced is very negative 

compared to the entire database. These results are repeated when the filtering the 

results by the age of 41, which is the average age of all respondents. 

 

4.3.3. Filtering by gender 

 

The respondents were asked to report their gender. The category “Other” is excluded 

because no respondents selected it. The results of the analysis based on gender are 

presented in Table 6. Based on the results, men appear to have had a more positive 

experience with the deregulation. They reported a decline in service and taxi costs, 

and an improvement in availability. Women reported an improvement in service, an 

increase in taxi costs, and a decline in availability. The raw data is presented in 

Appendix 7. 

 

Table 6: Comparing the experiences of respondents based on their gender 

 

Gender Male Female

Variable Factor Experience Experience

carquality

cleanliness

knowledge

behaviour

publictransport

taxiprices

cartrips

taxitrips

numberoftaxis

waitingtime

farerefusal

Improved

Increased

Declined

Comparison between male and female customers

Service

Taxi costs

Availability

Declined

Declined

Improved



30 
 

 

4.3.4. Filtering by marital status 

 

The same logic is followed when investigating the effect of marital status. The results 

are presented in Table 7. Compared to the factors generated from the entire database, 

respondents who are unmarried had experienced an improvement in service quality, a 

decline in taxi costs and a decline in availability. Respondents who live in cohabitation 

had experienced a decline in service quality, a decline in taxi costs and an 

improvement in availability. Married respondents had experienced a decline in service, 

an increase in taxi costs and an improvement in availability. The raw data is presented 

in Appendix 8. 

 

Table 7: Comparing the experiences of respondents of different marital status. 

 

 

Divorced respondents had experienced an improvement in availability, an increase in 

taxi costs and a decline in service. Widows had a very negative experience, reporting 

a decline in service, an increase in taxi costs, and a decrease in availability. It should 

be noted that the number of divorced respondents and widows is very low, which may 

affect the reliability of the indicator. 

Marital status Unmarried Cohabiation Married Divorced Widow

Variable Factor Experience Experience Experience Experience Experience

carquality

cleanliness

knowledge

behaviour

publictransport

taxiprices

cartrips

taxitrips

numberoftaxis

waitingtime

farerefusal

Declined Improved Improved Declined

Comparison between taxi users of different marital status

Declined

Improved Declined

Declined Declined Increased Increased Increased

Service

Taxi costs

Availability

Improved Declined Declined
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4.3.5. Filtering by children 

 

The respondents were asked to report if they have children. This information was used 

to create two categories, one for respondents with children and one for no children. 

These categories were then compared to the average based on the entire database. 

This comparison is presented in Table 8. Compared to the average generated from the 

entire database, respondents with no children reported an improvement in service, a 

decline in taxi costs and an improvement in availability. Respondents with children 

reported a decline in service, an increase in taxi costs, and an improvement in 

availability. The raw data is presented in Appendix 9. 

 

Table 8: Comparing the experiences of respondents who have and don’t have 

children. 

 

 

 

4.3.6. Filtering by employment situation 

The respondents are also compared based on their employment situation. The results 

of this comparison are presented in Table 9. Respondents who were employed at the 

Children No Yes

Variable Factor Experience Experience

carquality

cleanliness

knowledge

behaviour

publictransport

taxiprices

cartrips

taxitrips

numberoftaxis

waitingtime

farerefusal

Service

Taxi costs

Availability

Improved Declined

Declined Increased

Declined Improved

Comparison between taxi users with and without 

children
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time of the survey had experienced a decline in service, an increase in taxi costs and 

an improvement in availability. Unemployed respondents had experienced an 

improvement in service, increased taxi costs and a decline in availability. The raw data 

is presented in Appendix 10. 

 

Students and retirees had more positive experiences. Students reported an 

improvement in service and a decline in taxi costs, while retirees reported an 

improvement in service and availability. Students experienced a decline in availability, 

and retirees an increase in taxi costs. No respondents reported their employment 

situation as being “On parental leave”, so no data could be produced. Respondents 

who selected “Other” reported an improvement in service, an increase in taxi costs and 

a decline in availability. Only a small number of respondents reported their employment 

situation belonging in this category, which may affect the reliability of the indicators. 

 

Table 9: Comparing the experiences of respondents with different employment 

situations 

 

 

 

 

Employment situation Employed Unemployed Student Retired Other

Variable Factor Experience Experience Experience Experience Experience

carquality

cleanliness

knowledge

behaviour

publictransport

taxiprices

cartrips

taxitrips

numberoftaxis

waitingtime

farerefusal

Service

Taxi costs

Availability

Comparison between taxi users with different employment situations

Declined

Increased

Improved

Improved

Increased

Declined

Improved Improved Improved

Declined

Declined

Increased Increased

Improved Declined
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4.3.7. Filtering by subordinates 

 

The effect of having subordinates is also studied. The respondents who reported 

having no subordinates had a more negative experience. They reported a decline in 

service and availability, and also in taxi costs. Those with subordinates experienced 

an improvement in service, an increase in taxi costs and an improvement in availability. 

The results of the comparison are presented in Table 10. The raw data is presented in 

Appendix 11. 

 

Table 10: Comparing the experiences of respondents who have or don’t have 

subordinates at work 

 

 

 

4.3.8. Filtering by home town population 

 

The respondents were asked to report the population of their home town. This 

information was used to classify the respondents in 5 categories. A difference in taxi 

Subordinates No Yes

Variable Factor Experience Experience

carquality

cleanliness

knowledge

behaviour

publictransport

taxiprices

cartrips

taxitrips

numberoftaxis

waitingtime

farerefusal

Service

Taxi costs

Availability

Declined Improved

Declined Increased

Declined Improved

Comparison between taxi users who have or don't 

have subordinates at work
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customer experiences compared to the average can be seen from the results. This 

indicates that the effects of the taxi deregulation have been different in different 

locations compared to the average, with some locations experiencing improvement 

and others a decline. The results of the comparison are presented in Table 11. The 

raw data is presented in Appendix 12. 

 

Table 11: Comparing the experiences of respondents living in cities of different sizes. 

 

 

Respondents living in cities with less than 10 000 residents had experienced a decline 

in service, taxi costs, and availability, when compared to the average based on the 

entire database. Respondents living in cities with 10 000 to 50 000 residents showed 

similar results. The respondents living in cities with 50 000 to 100 000 residents had 

had the most positive experience, showing improvement in service and decline in taxi 

costs. However, they indicated a decline in availability. Respondents living in cities with 

100 000 to 200 000 residents experienced an improvement in service, an increase in 

taxi costs, and a decline in availability. Respondents living in cities with more than 

200 000 residents were the only ones to indicate an improvement in availability. These 

respondents also showed a decline in service and an increase in taxi costs. 

Population <10000 10000-50000 50000-100000 100000-200000 >200000

Variable Factor Experience Experience Experience Experience Experience

carquality

cleanliness

knowledge

behaviour

publictransport

taxiprices

cartrips

taxitrips

numberoftaxis

waitingtime

farerefusal

Availability

Improved ImprovedService

Increased

Declined

Declined

Declined Declined Declined Declined Improved

Declined Declined Increased

Comparison between taxi users' experiences in different sized cities

Declined Declined

Taxi costs



35 
 

 

4.3.8. Filtering by method of ordering 

 

The respondents were asked their primary method of ordering a taxi. A difference in 

customer experience can be seen between the different methods. These differences 

are shown in Table 12. The raw data is presented in Appendix 13. 

 

Table 12: Comparing the experiences of respondents based on their primary method 

of ordering a taxi. 

 

 

The respondents who primarily order a taxi by calling the local taxi center experienced 

a decline in service, taxi costs, and availability. Those who call the taxi operator directly 

reported improved service, and a decline in taxi costs and availability. Respondents 

who use a smartphone application to order reported an improvement in service, an 

increase in taxi costs and an improvement in availability. A small number of 

respondents order their taxis with a text message. They experienced a decline in 

service, taxi costs and availability. Those who mainly walk to a taxi stand or hail a taxi 

on the street had the most negative experience, with a reported decline in service and 

availability, and an increase in taxi costs. 

 

Method Call taxi center Call the taxi operator Smartphone app Text message Stand or street hail

Variable Factor Experience Experience Experience Experience Experience

carquality

cleanliness

knowledge

behaviour

publictransport

taxiprices

cartrips

taxitrips

numberoftaxis

waitingtime

farerefusal

Service

Taxi costs

Availability

Comparison between the users of different ordering methods

Declined Improved Improved Declined Declined

Declined

Declined

Increased

Declined

Declined

Declined

Declined

Declined

Increased

Improved
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The findings described in this section indicate that people in different socioeconomic 

positions have had different experiences with the deregulation of the taxi industry. 

Young people who are 30 years old or younger have had a decisively more positive 

experience than people over 30, who have had a quite negative experience. Men 

appear to have had a more positive experience than women. Unmarried people and 

those in cohabitation have had a more positive experience than people who are 

married or divorced. Widows have had a very negative experience. However, in this 

case the small number of widows and divorced respondents should be noted. People 

who don’t have children have had a more positive experience than those with children. 

People who are employed, unemployed or in some other form of employment have 

had more negative experiences than students or retirees. No respondents reported 

being on parental leave, so no data exists of that group. People who have subordinates 

at work have had a more positive experience than those without subordinates. The 

people who called a local taxi operator directly or order with a smartphone app had the 

most positive experiences compared to the average. Street hailers and taxi stand 

customers had the most negative experience. 

 

The findings also indicate that there is a difference based on the size of the city where 

the respondents live. Service has declined in small cities of less than 10 000 and 

10 000 to 50 000 residents, and also in large cities of more than 200 000 residents. 

Taxi costs have reportedly declined in cities with a population of 100 000 or less, while 

an increase is shown in larger cities. The decline in taxi costs may not only be caused 

by a reduction in prices, but also by people taking public transportation or driving to 

their destination more often. People living in cities of more than 200 000 residents are 

the only ones who reported an increase in availability. 
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6. SUMMARY AND CONCLUSIONS 

 

The data collected from Finnish taxi customers with an anonymous online survey was 

analyzed using frequency tables, means, standard deviations, and factor analysis. The 

aspects which were investigated relate to the changes brought on by the deregulation 

of the Finnish taxi industry in 2018. The aspects were change in the amount of money 

the respondents spend on taxis, change in quality of service, and change in taxi 

availability. Respondents to the survey came from different cities and different 

socioeconomic positions across Finland. The software used in the analysis was 

StataSE 15 (64-bit) statistical analysis software by StataCorp. 

 

The frequency tables generated by Stata were analyzed and converted into bar graphs 

to ease interpretation. These were then used to answer the first three research 

questions. Analyzing the variables on changes in spending on taxis, general quality of 

service, and general change in availability revealed some changes. The largest group 

of respondents generally hasn’t experienced a change in the amount of money they 

spent on taxis, with 48% of respondents reporting no change in their spending, and 

15% not being able to say. There were more respondents who had experienced a 

change in availability than those who felt there had been no change. 65% of those who 

had experienced change felt that availability had somewhat improved or improved a 

lot. 48% of all respondents felt that they had experienced a change in service quality. 

40% of all respondents, 83% of those who felt a change, reported feeling that service 

quality had somewhat declined or declined a lot.  

 

Indicators were generated with Principal-Component Factor Analysis to investigate 

hidden variables, and to find patterns in the variance of the variables. Once the factors 

were generated, the database was filtered to answer the last two research questions. 

The experiences of customers in different socioeconomic positions vary were found to 

vary. Young people had a more favorable view of the deregulation, along with men. 

Unmarried people had a better experience than married or divorced people. People 

without children were also found to have better experiences, as did people who have 
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subordinates at work. Those who call a local taxi operator directly or order with a 

smartphone application had good experiences. Location has an effect on the effects 

which have been felt by the respondents. Service was found to have declined in small 

communities, and taxi costs had increased in cities with a population of over 100 000. 

Only people living in large cities of over 200 000 residents reported improvement in 

availability, but they also reported increase in their taxi costs and a decline in service. 

 

However, the hypothesis which was formed in the beginning is only partially confirmed 

by the findings. When it comes to changes in taxi spending, the largest group is the 

one which hasn’t experienced any increase in taxi spending. In availability, the largest 

group has experienced a change, with the majority of that group experiencing an 

improvement in availability, confirming part of the hypothesis. However, the factor 

analysis shows that only respondents living cities with more than 200 000 residents 

have reported an improvement in availability. The largest group in service quality is the 

one which has experienced a change, and in that group the perceived change has 

overwhelmingly been negative. Service quality has been perceived as declining in 

cities smaller than 50 000 and larger than 200 000 residents. 

 

Further studies should focus on identifying the most important variables in each aspect 

of the customer service experience. When some time has passed from the 

deregulation, time series data can also be used to gain new insight into how the 

situation changes over time. New studies can also be conducted to possibly identify 

new factors which affect the customer experience. This study compared the 

experiences of customers from different socioeconomic backgrounds against the 

average of the entire database. Future studies could investigate if people from one 

group have different experiences compared to some other group, instead of the 

average, and what are the reasons behind the difference, if a difference is observed. 
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APPENDIXES 

 

Appendix 1. The raw data used in table 2. 

 

Appendix 2. The raw data used in the frequency tables in section 3.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix 3. The factor generation process (Principal-Component Factor Analysis). 

 

 

 



 

 

 

 

  



 

 

 

  



 

 

Appendix 4. Principal Component Analysis factor generating process 

 

 

 



 

 

 

  



 

 

Appendix 5. The raw factor value data using the entire database 

 

Appendix 6. The factors sorted by age 

 

 



 

 

Appendix 7. The factors sorted by gender 

 

 

  



 

 

Appendix 8. Factors sorted by marital status 

 

 

 

 



 

 

Appendix 9. Factors sorted by children 

 

 

  



 

 

Appendix 10. Factors sorted by employment situation. 

 

  



 

 

Appendix 11. Factors sorted by subordinates 

 

  



 

 

Appendix 12. Factors sorted by home town population 

 

 

 



 

 

Appendix 13. Factors sorted by method of ordering 

 

 

 

 

 



 

 

Appendix 14. The questions from the survey conducted to collect the data. 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

Note: Question 23. was omitted from the analysis by the author. 

 

 

 

 

 

 



 

 

Appendix 15. The survey questions in Finnish. 

 

 

 

 

 



 

 

 

 

 

 



 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

  



 

 

 

 

Note: Question 23 was omitted from the analysis by the author.  



 

 

Appendix 16. The distributions of the variables used for sorting in section 4.3. 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 


