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1 INTRODUCTION 
 
 
1.1 Outdoor recreation in Finland 

Nature protected areas offer many so-called ecosystem services (e.g. water, soil, 

nature biodiversity), which are important for society and which maintain important 

environments for people. In addition, protected areas and their ecosystems contain 

also intangible services, such as recreational values. Protected areas have many kinds 

of uses, such as recreation use. Recreation use can be seen as services offered by 

natural systems. In addition, the recreational use has a significant impact on welfare 

of individual as well as of whole society (Heinonen 2007, p. 111). According to 

Pouta and Sievänen (2001) recreation in nature is a part of almost all Finns' leisure 

time. Outdoor recreation is defined as activities that people undertake in the nature as 

part of their leisure time (Bell et al. 2007).  

 

In Finland the nature recreation is based on "everyman's right". In other words 

everybody has free access to natural environments, regardless of who owns or 

occupies the land. Everyman's right gives a right to enjoy nature without the 

landowners' permission, and free of charge. In the nature protected areas, established 

by law, the everyman's right has been restricted. Some of the activities covered by 

everyman's right can be allowed by law. Regulations, which are given by the Nature 

Conservation Act, may include rules that the visitors must take into consideration 

when visiting the protected areas. For example the access to the whole area may be 

restricted due to the conservation of area's flora and fauna. (Heinonen 2007, p. 111)  

 

Heinonen (2007, p. 111) stated that in other countries free access to nature is often 

restricted. For that reason for example national parks have higher significance and 

usage pressure. In Finland people do not need to visit protected areas in order to 

enjoy nature. However, national parks have become more popular also in Finland. 

According to Koskela et al. (2002) state owned recreation and nature conservation 

areas (e.g. national parks and hiking areas) provide diverse opportunities to enjoy 

nature and also higher service level when compared to other areas. State owned areas 

offer proper circumstances for such activities that require special nature resources. 

The visitors of the state areas are ready to invest more time and money per each trip 

and they are looking for nature based experiences, which also have welfare effects.  
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According to Heinonen (2007, p. 111) increase of nature-based tourism, which has 

been strong recently, can also be a reason for increased interest in state owned areas. 

For instance national parks can be seen as significant attractions. One argument for 

studying the development of visitation to the national parks is that nature-based 

tourism is increasing and it can become economically significant in some regions.  

 

1.2 National parks and national hiking areas 

There are 35 National Parks (figure 1) and 7 National Hiking areas in Finland. 

National parks are large, over 1000 hectares nature reserves. National Parks have 

been established by law and they are managed by state-owned enterprise 

Metsähallitus (Forest and Park Service). Metsähallitus runs business activities as well 

as fulfills public administration duties, such as public services (national parks) 

(National parks...2009, Metsähallitus 2008a).  

                            

Figure 1. National parks in Finland. (Source: Metsähallitus 2009c) 
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National parks and their functions are defined by Metsähallitus (2000). The primary 

purpose of national parks is to ensure the diversity of nature. One function of 

national parks is to promote environmental education. National parks are also meant 

to be a significant natural attraction and their purpose is to increase public awareness 

and interest concerning nature. National parks should also contribute to scientific 

research and monitor the state of the environment. In addition, national parks should 

offer opportunities for outdoor recreation.  

 

Metsähallitus also manages seven national hiking areas, which have been established 

by law. National hiking areas are part of the Natura 2000 network, although they are 

not protected areas. These areas are suitable for hiking and other outdoor recreation 

in the middle of natural landscape. (National hiking areas 2009) 

 

From the statistics of visits (figure 2) it can be seen that the total visits to national 

parks has increased regularly. At the same time the total visits to national hiking 

areas has remained at the same level.  
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Figure 2.  The development of the total visits to national parks and national hiking 
areas in Finland. (Source: compiled from various sources, such as Metsähallitus 
2000, see appendix 1) 
 
In the USA there is a long tradition in monitoring and studying the development of 

the number of visits to national parks and recreation areas. Figure 2 shows that in 

recent years the visits per capita have been increasing in Finland whereas in the USA 

the situation is the opposite (figure 4). In the USA the visits per capita have 
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decreased since 1988 (Pergams and Zaradic 2006). Considering the differences 

between the Finnish and US conditions and the different visitation patterns between 

the two countries, it is interesting to be able focus on the Finnish data, and compare 

results with those received with US data.  

 

     

Figure 3. Per capita visits to national parks in the USA from 1939 until 2003. The 
black line is the actual number of visits. (Source: Pergams and Zaradic 2006) 
 

1.3 Visitor counting and visitor surveys in Finland 

In this thesis the development of the number of visits to national parks in Finland is 

studied. The number of visits is based on the visitor counting. According to Kajala et 

al. (2007) visitor counting means monitoring of area using by one or several 

methods, e.g. direct observation and immediate recording, measurement by 

instrument, or recording by registration form. Visitor counts give information about 

the amount of visits and about the temporal and geographical distribution of those 

visits. The number of visits does not mean the number of visitors. The number of 

visits includes the number of visits of people who are visiting the park for the first 

time and of people who have visited there more than once during the year. In the 

1990s the number of visits to national parks in Finland was increasing. Horne and 

Sievänen (1996) stated that increased number of visits created problems for the 

administration and management of recreation areas. At that time the interest towards 
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the visitors of recreational areas increased and the implementation of visitor counting 

started. Since 2000 Metsähallitus has concentrated more on visitor counting by using 

improved and more exact counters (Aaltonen and Mäki 2009).   

 

In the study of the number of visits the differences of national parks must be taken 

into account. When it comes to national parks, there are differences between the 

parks in terms of their size, location and nature characteristics. Thus, there are 

different levels of use intensity, accessibility and number of visits (Metsähallitus 

2000). For example the average number of visits to the national parks located in 

North Finland (figure 4) is larger than the average number of visits to the national 

parks located in South Finland. However, it is also noteworthy that the number of 

visits has increased in Southern Finland relatively more than in Northern Finland. 
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Figure 4. The development of the average number of visits to the national parks in 
Northern Finland and in Southern Finland. (Source: compiled from various sources 
such as Metsähallitus 2000, see appendix 1) 
 

Recreation and tourism have been an important part of the use of national parks. 

Earlier the information about users was not taken into account in the planning and 

the management of national parks (Sievänen 2001). Horne and Sievänen (1996) 

stated that recreation services are mainly financed by state, whereby precise and 

reliable information about visitors of state owned areas were required. Visitor 

surveys provided useful background information for the planning of the management 

and use of recreation areas. In addition, visitor counting and visitor surveys together 
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produce more detailed information about the volumes of different types of visitors 

(Kajala et al. 2007). The main question is to find a balance between demand for and 

supply of recreation services. By knowing the visitor groups and their motivation of 

visitation and expectations, benefits for society and for individual can be maximized 

(Horne and Sievänen 1996, Sievänen 2001).  

 

Erkkonen and Sievänen (2002) stated that several visitor surveys with different 

methods in national parks and national hiking parks were made already in the 1990s. 

Metsähallitus developed the standardization of visitor surveys at the end of the 1990s 

in order to be able to produce comparable information about visitors in different 

regions time periods. There was also a need to get information about recreation 

demand nationwide in Finland and to establish a national database of outdoor 

recreation. According to annual report of Metsähallitus (2001) Metsähallitus started 

over 20 visitor surveys in 2000 and the aim was to repeat them every five years in 

order to monitor changes. Method of visitor surveys has been standardized and all 

visitor surveys implemented in the 21st century are comparable. The information 

about the visitors of national parks and national hiking areas (activities, reasons for 

outdoor recreation, the use of areas and satisfaction to national park or hiking area) 

are collected. 

 

1.4 Aims of the study 

The thesis is a part of the research project "the future of the Finnish forest sector", 

which evaluates the future of the Finnish forest sector and the Finnish forest policy. 

It is important to identify possible sources of growth, on which the Finnish forest 

sector can lean in the future and provide utility for citizens. (Metsien käytön 

tulevaisuus...2009, Seppälä 2008) 

 

One aim of this thesis is to be able to explain the cross-sectional variation in the 

visitation data representing different parks and hiking areas. Another aim is to shed 

light on the question of why the visitation in national parks has increased in Finland. 

As the development in national parks and the hiking areas seem to have followed a 

different pattern (Figure 2.) these questions are studied also separately for the 

national parks and the hiking areas. Another data classification is done between the 

national parks and hiking areas in Southern Finland and Northern Finland. This is 
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motivated by size differences of national parks and hiking areas in these two regions, 

as well as by the close link of the national parks in Northern Finland with the ski-

resort centers, which feature might reflect in underlying factors behind the 

visitations. 

 

Rest of this work has been organized in the following way. The second chapter of 

this work will present the previous literature. Chapter three discusses the theory and 

approach of this study. Chapter four introduces the data of the study.  Chapter five 

introduces the empirical results of the study and in chapter six the results are 

discussed and compared with the results of the previous studies. Chapter seven 

contains conclusions and discussion.  
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2 PREVIOUS LITERATURE 

 

2.1 Earlier studies abroad 

The number of visits to the national parks has been in the focus in different studies. 

Study objectives have varied among studies, but the aim has been to find out the 

factors affecting the number of visits to national parks. In the USA the visitation 

studies have concentrated more in temporal changes of the visitation. This chapter 

introduces different studies explaining the number of visits. The methods, used 

variables and main results are represented.  

 

Loomis et al. (1999) concentrated in their study on the demand for and supply of 

wilderness and estimated the future recreation use of wilderness. In the United States 

wilderness areas are defined and designate by national wilderness preservation act 

and the aim is to preserve natural diversity. The concept wilderness covers almost 

110 million acres in the USA which are managed by four federal agencies. For 

example the National Park Service (NPS) manages over 40 million acres (Wilderness 

2009, U.S National Park Service 2009). 

 

Loomis et al. (1999) used time-series cross-section data in their empirical model 

explaining the use of wilderness areas. According to their results the land area of the 

wilderness, income per capita and the age of the population affected the use of the 

wilderness areas. In addition, in the use of wilderness areas there were also regional 

differences. 

 

The use of wilderness was also examined by Bowker et al. (2006). The aim of this 

study was to explore the influence of demographic and spatial variables on 

participation and consumption of wilderness area recreation. The visitation in 

wilderness areas has increased since the national wilderness preservation act and the 

trends indicate that the total visitation will increase due to the population growth and 

designations. However, the per-capita participation and visitation rates will decline 

over time as society changes.  

 

Bowker et al. (2006) focused to describe recreation participation behavior and the 

participation was based on the probability of a visit to a wildland area in the past 
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year. The data was collected from the National Survey on Recreation and the 

Environment, which collects information on for instance an outdoor recreation 

participation, environmental attitudes and household structure and demographics. 

According to the results, the age of the person affected negatively the probability to 

visit wilderness area. The effects of household income, male gender and 

environmental awareness on the visits were positive. 

 

In contrast to the situation in Finland the per capita visits to national parks have 

declined. The national park system in the USA is diverse as it is also in Finland. The 

national park system is also dynamic, which means for example that areas change 

because of new acquisitions or that management structure, such as visitor centers and 

campfire sites, changes. In spite of changes in national park system in the USA, per 

capita park visitations have declined since the late 1980s. Decline trend from 1988 to 

2003 has been seen across all parks (both flagship and smaller parks), meaning that 

factors can be operated at a national scale. This decline was studied by searching for 

potentially explanatory factors. (Pergams and Zaradic 2006) 

 

Pergams and Zaradic (2006) evaluated the hypothesis that Americans' more inactive 

recreational leisure activities explained the decline in national park visits in the USA.  

They found out that visits per capita seemed to be negatively related to hours used to 

watch television or to play video games. 

 

Further more, their results indicated that the park capacity, the big age-classes, 

foreign travel, and oil price affected the number of visits. According to Pergams and 

Zaradic (2006) for instance electronic entertainment facilities are competing for our 

limited time or our use of money. Although people have still time or money to visit 

to national park, they are just choosing to spend their time or money otherwise. 

 

Weiler (2006) examined whether the conversion of national monuments to national 

parks has an effect on the visitation. The names of people and places may be the 

simplest way of summarizing information and thus, send direct signals of character 

and quality. Therefore, the site designation provides information about the parks to 

information-constrained potential, especially distant national visitors. The core data 

set was a panel data of all National Park Service site visitations observed across 22 
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years. The data included eight main sites and for each site the total annual visitation 

was collected. In addition, the data included the information about the population, 

area and income. 

 

In the empirical model, total visitation to National Park Service sites was explained 

by using the state and national population and descriptions of site designations as 

explanatory variables. Population was considered as the most direct measure of the 

general source of site visitors and as a logical trend variable for visitation. For 

example the residents of the state in which the sites are situated often are the 

dominant source of visitors. The national population was also included in the model 

in order to examine the effect of designation of the park on visitation of the broader 

population. Findings of the study suggested that both national and state population 

were positively related to visitation. Visitors from a broader national audience 

seemed to rely more on the signals from differing site designations. The state 

population may be already familiar with a site regardless of designation. Further 

examination showed that designation signaling is important to information-

constrained potential national visitors. (Weiler 2006) 

 

The land area of the site was included by Weiler (2006) to control for site size effect, 

because the park designations often mean expansions. Area itself tells about the 

variety of potential activities, amenities and experiences. Results showed that the size 

of the national park has a positive effect on the visits. The income represented gross 

domestic product per capita. Income affect positively on visitation if national park is 

a normal good. However, national parks can be seen also as inferior goods, as did 

Pergams and Zaradic (2006). That means that national parks become more attractive 

during more difficult economic situations.  This hypothesis was actually confirmed 

by the data. The income coefficient was negative and significant according to the 

econometric examination. 

 

2.2 Earlier studies in Finland 

The most of the studies related to recreation use of state owned areas in Finland (e.g. 

national parks, wilderness areas and national hiking areas) are visitor surveys of 

individual areas offering information about the visitors in one area. The study by 

Pouta et al. (2004) concentrated on all the state owned areas, which are suitable for 
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recreation. They examined the factors affecting the use of state owned recreation 

areas and the amount of the use in different population groups in order to get a 

general view about the visitors. The study was based on the population-survey data 

taken from the national inventory of outdoor recreation in Finland.  

 

Pouta et al. (2004) found out that the issues related to supply of the area, such as 

outdoor recreation possibilities and distance, have effects on recreation use of state 

owned areas. Short distance of state owned area increased the probability of their 

use. In addition, the study found out that a respondent, who lives in a city with more 

than 100 000 inhabitants, visits more likely the state owned recreation areas that 

other respondents. On the other hand, demand factors related to socioeconomic 

background, such as education and socioeconomic status, explained the use of state 

owned areas. Differences in the use of these areas can result from differences in 

economic resources. For example reaching these areas already cause travel and 

accommodation costs. Additionally, the awareness of recreation possibilities of state 

owned areas and the ability to get information about them are probably related to 

education level.   

 

Information of the study by Pouta et al. (2004) can be used in the planning of the 

management of state owned recreation areas. It is important to know who current 

users are and how well the area serves different user groups. It would also be 

important to know whether the user group profiles differ among different areas, such 

as wilderness areas and national parks. Thus, services and recreation areas could be 

developed in order to maximize the social welfare effects from recreation and 

tourism in state protected and recreation areas 

 

Puustinen et al. (2007) and Puustinen et al. (2009) concentrated only on national 

parks and they studied how the natural characteristics of national park, the recreation 

services inside it and tourism services in the surrounding communities are related to 

the number of visits. The aim of these studies was to analyze the factors influencing 

the number of visits to Finnish national parks. The hypothesis was that the 

significance of conservation areas, such as national parks, has increased. This can 

also be seen as an increase in the number of visits to national parks. Increased 
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number of visits can be consequence of the shift in economic, social and cultural 

importance of national parks.  

 

In the studies by Puustinen et al. (2007) and Puustinen et al. (2009) the classification 

method and regression model were used. According to the results of the study of 

Puustinen et al. (2007) the natural characteristics of parks, such as fells, water and 

forest, and both high level of recreation services and tourism services in surroundings 

area indicated higher visitor numbers. In addition, the distance of the park was a 

significant explanatory factor in the Southern Finland. This explains that parks have 

a different role in different parts of Finland. According to results the demand factors 

did not explain the popularity of national park located in Northern Finland as much 

as supply factors did. In Southern Finland the demand factors had bigger meaning. 

National parks located in Southern Finland serve more day-visitor in which case the 

distance between parks and population centers was a significant explanatory factor. 

 

Puustinen et al. (2007) studied for the first time factors affecting the number of visits 

to Finnish national parks. They concentrated on the cross-sectional variation in 2003. 

In Finland no study exists on the longitudinal development of visitor numbers of 

national parks. Puustinen et al. (2009) stated that previous studies do not utilized 

panel data including several time points of service development and the number of 

visits. Panel data would make easier to make a more in-depth analysis of cause and 

effects in the relationship between service development and the number of visits.  
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3 THEORETICAL CONSIDERATIONS AND THE APPROACH OF THE 

STUDY 

 

3.1 Theoretical considerations 

The main question of this thesis is: what factors could explain the cross-sectional 

variation of the visits to Finnish national parks? The hypothesis is that selected 

supply factors (services inside the park and outside the park) and selected demand 

factors (economic and demographic) affect the number of visits to national parks 

(figure 5).  

 

Demand factors:
- population size
- age-class 
distribution 
- income per 
capita 
-education 
- tourism 
-nights spent in 
the region 
-accommodation
- gasoline price 

The number 
of visits 

Supply factors: 
- area 
- campfire sites 
- visitor centers 
- accommodation 
- summer cottages 

 

 

Figure 5. Factors affecting the number of visits to national parks. 
 

According to previous studies (e.g. Puustinen et al. 2009) the supply factors inside 

the parks, such as visitor centers, campfire sites and hiking routes, were considered 

to affect the number of visits. The size of national park or hiking area was also seen 

to explain the level of the number of visits. It is assumed that supply factors outside 

the park (bed capacity and the number of summer cottages) indicate the increased 

number of visits. It is usually in the literature assumed that economic and 

demographic factors (income per capita, gasoline price, population size, age-class 

distribution and tourism) affect the number of visits to national parks. According to 

Manning (1999, p. 25) the information about the demographic and socioeconomic 

characteristics helps to understand why people participate in outdoor recreation. Next 

the possible explanatory factors are represented. 
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Supply of services and recreation opportunities 

Explanatory factors, based on earlier studies, have been divided into demand-factors 

and supply-factors. According to Puustinen et al. (2009) supply, in the recreational 

context, refers to the recreation resources, both natural and man-made, that provide 

opportunities to satisfy recreational needs and desires.  

 

In this study supply factors are divided into two groups; services inside the park and 

services outside the park in the near region. Services inside the park are for example 

the number of visitor centers and the number of campfire sites and hiking routes. 

Services outside the park are the number of beds and summer cottages.  

 

The land area of the park is also considered as an explanatory factor. The size of 

national park defines how big the number of visits can be. It is assumed that small 

national parks have smaller number of visits. Loomis et al. (1999) stated that the area 

tells for example that bigger land area, less crowd and therefore more space to enjoy 

wilderness and privacy. Thus, area can be expected to correlate positively also to the 

number of visits. In addition, it can be assumed that the land area of the park 

correlates positively with services inside the park; bigger area, more visitor centers 

and campfire sites.  

 

Campfire sites and hiking routes are considered as an indicator of the park structure. 

They tell about the level of the services inside the park. The function of the 

recreation services of nature is to offer good circumstances to outdoor recreation. 

Services offered by Nature heritage services of Metsähallitus are constructions and 

routes, which enable the outdoor recreation. Outdoor recreation services are 

developed based on the demand. The aim is to have a homogenous and well-known 

completeness of outdoor services. Outdoor recreation services are also meant to 

promote the valuation of nature. (Metsähallitus 2006a) 

 

Campfire sites and hiking routes can be assumed to be correlated positively with the 

area of the park. One assumption is that bigger park has more campfire sites and 

bigger hiking route network. Thus, more campfire sites and wider hiking route 

network, more visitors (e.g. Puustinen et al. 2007). Outdoor services are seen as an 

important factor affecting the visits to national parks and hiking areas. According to 
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Tyrväinen and Sievänen (2008) there is an increasing pressure of use on the national 

parks and hiking areas, which provide a recreation structure.  

 

The numbers of visitor centers can also indicate the popularity of the park. In the 

beginning of the 1990s Metsähallitus has improved the custom services by increasing 

the amount of customer service points (e.g. visitor centers) in the national parks and 

hiking areas (Puhakka 2007b, p. 140). New visitor centers have been established and 

the visits to them have continued to increase (Metsähallitus 2006a). The visitor 

centers provide information on the national parks and hiking areas. There are often 

also exhibitions and presentations concerning for example the area and its nature 

(Visitor Centres...2009). 

 

Bed capacity can be thought as a supply factor, which tells about the level of service 

outside the national park. It can also define as a demand based factor affecting the 

number of visits to national parks. According to Puhakka (2007b, p. 137) increase in 

nature-based tourism has been strong close by the popular national parks. Thus, the 

tourism services, such as bed capacity, are expected to be important factor for 

example in Northern Finland. It can be assumed that the visitors of national parks 

located in Northern Finland come from south creating a demand for the 

accommodation services. In Southern Finland the bed capacity is in the surroundings 

of the big cities. However, it can be presumed that in Southern Finland bed capacity 

does not have such a big influence on the visits to national parks as it has in Northern 

Finland. National parks in Southern Finland can be seen more as an area for outdoor 

recreation used by local people. In this case the bed capacity might not matter so 

much, because the national parks are located near the people's homes.  

 

According to Vepsäläinen et al. (2009) five percent of summer cottages are located 

in the national park or within five kilometers from the national park. Ten percent of 

summer cottages are located within ten kilometers from the national park. Residents 

of national parks and surroundings areas of parks are both travelers and local 

population and they have different motivations and thoughts about the use of 

environment. The main purpose of spending time in the summer cottage is to enjoy 

nature and to get away from the everyday life. From the cottage it is easy to make 

recreation trips with the family and guest to national parks. It is assumed that 
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numbers of summer cottages have positive effect on the number of visits to national 

parks. 

 

Demographic  factors 

Sievänen (2005) stated that the changes in the recreation use of nature result mainly 

from the changes in population (e.g. age, education, income level, and leisure time). 

According to Weiler (2006) the population is the most direct measure to explain the 

demand for national parks and the trend of visitation. It has also assumed that 

different age-classes with different interests affect the number of visits to national 

parks. Age has been one of the explanatory factors in earlier studies. In addition, 

according to several visitor surveys the visitors of national parks have belonged to 

the age-class 45−64 (e.g. Sulkava et al. 2003 and Tunturi 2008). Thus, it can be 

assumed that the age-class 45−64 has an effect on the demand for national parks. It 

could be assumed that people belonging to this age-class are more educated and their 

economical situation is stable. They are probably more aware of nature and they may 

have more leisure time for outdoor recreation. 

 

The aged people, like over 65 years old, could be expected to be interested in outdoor 

recreation which is easy to arrange. Sievänen (2005) noted also that due to the 

increased share of aged population the supply of recreation services must be adapted 

to the changes in population structure. Johnson (1999, p. 248−249) presumed that the 

aged people maintain an interest in many outdoor recreation activities, such as 

sightseeing, walking for pleasure, and picnicking. National parks and hiking areas 

offer good circumstances for those kinds of activities. On the contrary, it could be 

assumed that younger people are more often interested in recreation activities 

requiring physical strength and endurance. It is expected that population under 30 

years old increases demands for relatively new activities and fitness activities. For 

example rock or ice climbing or horseback riding is possible only in six Finnish 

national parks and hiking area (Choose your...2005). 

 

Economic factors 

Education as well as the income level can be seen as factors which have an effect on 

the number of visits. In the study by Loomis et al. (1999) the income per capita was 

seen as a commonly investigated determinant of recreation behavior.  It indicates the 
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ability of households to visit wilderness areas as well as purchase the appropriate 

equipment. Sievänen (2005) highlighted that the education structure changes in 

Finland. Also the work changes more to information based work. The share of highly 

educated people is increasing leading often also the increase in income level. 

Differences in income levels can affect the outdoor recreation behavior. Young, 

educated and well-paid people are assumed to be interested in outdoor recreation 

activities, which offer the special experiences. Johnson (1999, p. 249) assumed that 

more educated people with increased income participate more in fitness activities. 

However, it must be taken into account that the visit to a national park or to a hiking 

area and walking on nature trails do not necessarily require a lot of money. Visits to 

national parks located in Lapland or parks, where special activities are offered, 

require more money. Thus, the costs consist of traveling and acquisition of required 

equipment. 

 

In Finland the distances to national parks (e.g. parks in Lapland) can be long and 

often it is easier to reach the national park by own car than by the public transport. It 

could be assumed that gasoline price has negative effect on the number of visits to 

national parks. As earlier mentioned (Pergmans and Zaradic 2006) rising gasoline 

prices mean more expensive travel costs. In this case it can be that people do not visit 

a national park due to the increased travel costs.  

 

Environmental awareness and nature-based tourism 

In the literature (e.g. Sievänen 2005, Puhakka 2007a, Tyrväinen and Järviluoma 

2009) environmental awareness has be seen as a factor affecting the recreation use of 

nature. As a result of the increased education level people are more aware of nature. 

For instance people have increased expectations of the management of the recreation 

areas and nature resources and they want to participate in the development of the 

services related to recreation and tourism. Values related to nature, local culture and 

health are important regarding the recreation use of nature and nature-based tourism. 

Environmental and health awareness is often related to high education and wealth. In 

addition, the urbanization of society increases nature valuation. The Finns are already 

quite environmentally aware. If the education level is increasing and the economical 

development is positive in Finland in the future, the valuation of pure nature and the 

healthy lifestyle will increase. 
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Nowadays a significant group of tourists consists of the middle-aged and the aged 

middle-class persons, who are well-paid, health-conscious and who appreciate 

individual values. The changes in the content of tourism reflect also on the nature-

based tourism. Domestic tourist looks for special nature experience. In addition, the 

share of foreign tourists who are interested in services based on nature will increase 

in the future. (Sievänen 2005, Tyrväinen and Sievänen 2008)  

 

According to Puhakka (2007a) nature-based tourism has been one of the most 

increasing sectors of tourism in the last decades. Nature-based tourism covers 

activities that people enjoy on holiday and which relate to nature. Usually this means 

traveling to locations close to or in national parks, forests or the countryside using 

these settings with their natural qualities (Bell et al. 2007). Ecotourism is other used 

term related to outdoor recreation and tourism and it is defined as "responsible travel 

to natural areas that conserves the environment and improves the well-being of local 

people" (TIES 1991). The resort, which is easy to reach, and versatile product supply 

will become more important in the future (Tyrväinen and Sievänen 2008).  

 

One of the main prerequisites of the Finnish tourism is based on nature. The Finnish 

nature is also important attraction in the international level. Purity, silence and 

aesthetic are other attractions of the Finnish tourism, which all relate to nature. 

Activities based on nature and the services of nature tourism are in key position in 

the future development of the Finnish tourism. (Suomen matkailustrategia...2006, p. 

14, Suomalaisen hyvinvointimatkailun… 2008) 

 

It is assumed that nature-based tourism becomes more service bounded, and that the 

importance of the activities taken place in the nature increases in the future. The 

Finnish tourism affects partly also the development of the number of visits to 

national parks. Puhakka (2007a) stated that the role of national parks as attraction of 

nature-based tourism has increased. According to Eagles (2001) national parks are 

associated with nature-based tourism. Parks are seen as a symbol of high quality 

natural environment with a well-designed tourist infrastructure. Often national parks 

are in the centre of the nature-based tourism region. Especially the travel centers in 
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Northern and Eastern Finland lean on national parks (Puhakka 2007a, Puhakka 

2007b, p. 135). 

 

The nature-based tourism and the national parks have also economical influence on 

local level, because a big part of nature-based tourism concentrates on the near 

surroundings of national parks. It has perceived that the national park status 

contributes the publicity and the valuation of the resort, and thus increases the 

nature-based tourism (Puhakka 2007b, p. 142, Metsähallitus 2009b). According to 

Eagles (2001) in Canada the ecotourism companies have used national park name as 

a brand name to attract potential ecotourists to buy their services. Puhakka (2007b, p. 

142) pointed out that the growth in nature-based tourism has increased the political 

and economical meaning of national parks. Nowadays also the regional and local 

actors support the establishment of new national parks.  

 

When the effects of national parks on regional economy are studied, it is important to 

know what factors affect the visitor flows. With this information the decision makers 

can affect the number of visits (Puustinen et al. 2007). For example if the aim is to 

increase the number of visits in certain park and if it is known that the amount of 

services affect positively the number of visits, services should be developed.  

 

Increased leisure time could also indicate that the people have more time to visit to 

national parks. Bell et al. (2007) stated that especially people with higher income are 

able to spend more their income on leisure and recreation services. They are seen as 

consumers who want more choices and changing work arrangement to use leisure 

time more flexible. Sievänen (2005) pointed out that the importance of outdoor 

recreation as a part of leisure time has increased. People spend more time for sport 

and outdoor activities. Thus, it can be presumed that increased leisure time affect the 

use of national parks and hiking areas. 

 

Sievänen (2005) stated that leisure time is expected to increase also in the future, but 

there are differences between different groups of population. For instance the 

national passenger transport survey (Henkilöliikennetutkimus 2006) found out that 

Finns with high income have less time to make leisure trips. The distribution of 

increased leisure time affects also the regional demand for outdoor recreation. 
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Increased daily leisure time can increase the use of near recreation areas. If there was 

more weekly leisure time, the use of summer cottages and national parks or hiking 

areas could increase. In addition, the developed technology enables to work at home, 

which can affect positively the tourism. 

 

South-and North -classification 

One aim of this study is to examine the factors affecting the number of visits to park 

located in Southern Finland and Northern Finland. There are differences in the size 

of national parks and hiking areas in these two regions. National parks in Northern 

Finland have close link with the ski-resort centers, which feature might reflect in the 

underlying factors behind the visitations. Clawson and Knetsch (1966, p. 36) divided 

parks in user oriented areas and resource based parks. Differences between the parks 

in Northern Finland and Southern Finland would indicate also that national park 

network has two kinds of parks. On one hand there are parks, which are more user-

oriented areas and which serve more local people. These parks could be assumed to 

be located in Southern Finland. On the other hand there are parks where the demand 

is more based on services and nature characteristics. These areas are often located 

farther from the big cities. This assumption would mean that the services would 

matter more in parks located in Northern Finland.  

 

3.2 Modeling approach of the study  

There are different approaches to study demand for national parks and the factors 

affecting the visits to them. One approach is a classification method, where the aim is 

to classify the national parks according to their characteristics and describe the 

amount of visits in different national park groups (e.g. Puustinen el al. 2007). This 

method provides a framework to evaluate the quality of the area and to analyze the 

relationship between quality and visits. Other approach is regression models, which 

enable to study simultaneously various explanatory variables (e.g. Loomis et al. 

1999, Pergams and Zaradic 2006, Weiler 2006). Travel cost method can also be used 

for evaluation of the demand for national parks. Reaching the national park causes 

travel costs as well as loss of time. Travel costs and often also socioeconomic 

backgrounds or characteristics of the population of the national park region explain 

the number of visits (Sievänen and Pouta 2001). 
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In this study the regression model is the main modeling approach. Based on earlier 

studies explanatory factors have been divided into demand-factors and supply-

factors. According to Sievänen et al. (2001) the interaction between demand and 

supply can be studied also using only demand-based models in which case the model 

contains also supply describing variables. In other words, by adding supply variables 

to the model the effects of the supply factors on the visits can be analyzed.     

 

Differences between national parks and hiking areas as well as temporal 

development of different factors have been taken into account. However, in this 

study it is not in focus, how the number of visits have developed in individual 

national parks. The information about the different national parks improves the 

estimations of the general development of the number of visits to national parks. By 

using panel data econometric models (fixed effects/random effects) the effects of 

various variables on the dependent variable can be estimated. Panel data enables to 

take into account the variety among national parks and hiking areas over time. A 

large number of data points increase the degrees of freedom and reduce the 

collinearity among explanatory variables. Hence, panel data improves the efficiency 

of econometric estimates (Hsiao 1996, p. 1−3). 

 

3.3 Panel data 

Panel data combines time series and cross-sections data. Therefore, the panel data 

matrix consists of a time series for each cross-sectional member in the data set. Panel 

data enables to use of specific estimation methods. One advantage of the panel data 

is that it contains a given sample of individuals over time, and thus provides multiple 

observations on each individual in the sample. For that reason the panel data can be 

used to study issues that could not be studied in either cross-sectional or time series 

settings alone. A large number of data points increases the degrees of freedom and 

reduces the collinearity among explanatory variables. Hence, panel data improves the 

efficiency of econometric estimations. (Hsiao 1996, p. 1−3, Greene 2003, p. 

283−284) 

 

According to Hsiao (1996, p. 3−4) a Panel data resolves or reduces the importance of 

a key econometric problem of omitted variables, which might cause biased estimates 

in a single individual regression. The effects of missing or unobserved variables are 
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better controlled by utilizing the information of panel data on both the intertemporal 

dynamics and the individuality of the units being investigated. The biggest problem 

of the panel data is the fact that often it is difficult to obtain panel data which has the 

same number of time observations for each variable and every individual (Asteriou 

and Hall 2007, p. 344). 

 

3.4 Panel data models 

The basic framework for the panel data is a simple regression model of the form 

 
,,...,1;,...,1,...22110 TtNixxxy itkitkititit ==+++++= εββββ           (3.1) 

 

where yit is dependent variable and xkit variables are independent regressors. The 

index i refers to the cross-section units and t to the time period. In the model the βk 

coefficients are assumed to be constant. These coefficients show the extent of the 

effect of each independent variable on the depended variable. The model has k 

exogenous variables and N cross-section units (e.g., countries, firms, individuals, 

etc.) and it follows their development for a certain number of time periods, T (e.g., 

years, months, etc.). In other words, dependent variable y for the ith unit at time 

period t, depends on k exogenous variables (x1it,...xkit). If xkit variables capture all the 

relevant information about yit, the model (3.1) is also appropriate presentation for 

estimation. With panel data this kind of model is called the pooled regression. 

Usually this is not the case, for in the most cases there are individual-specific and 

time-specific unobserved effects, which can distort the estimation results, if they are 

not handled properly. Two main approaches to the estimations of the panel models 

using panel data are fixed effects model and random effects model. (Greene 2003, p. 

287, Asteriou and Hall 2007, p. 344−345) 

 

3.4.1 Fixed effects models 

According to Asteriou and Hall (2007, p. 347) fixed effects models can be used to 

capture constant differences between cross-section units (e.g. national parks) or 

between time periods that are not captured by the available data (unobserved effects). 

This is accomplished by including dummy variables for each cross section unit 

and/or time period. A two-way fixed effects model uses dummy variables to explain 
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the both the effects of those omitted variables that are specific to individual cross-

sectional units but stay constant over time, and the effects that are specific to each 

time period but are the same for all cross-sectional units. The one-way fixed effects 

model captures all the effects which are specific to a particular individual or time 

periods. If the national parks are examined the fixed effects model takes into account 

factors, such as geographical factors, which can vary between national parks but not 

over time. The one-way individual effects model is the following 

 

.,...,1 ,,...,1 ,...2211 TtNixxxy itkitkititiit ==+++++= εβββα            (3.2) 

 

Difference between this model and the model given in (3.1) is in the constant αi. The 

constant αi denotes the dummy variables that allow individual-specific effect for each 

cross-section unit (Greene 2003, p. 293, Asteriou and Hall 2007, p. 346). According 

to Hsiao (1996, p. 29) the error term εit represents now the random effects of the 

omitted variables that are typical to the individual units and both random and 

systematic effects from time periods. The error term is assumed to be an 

independently identically distributed random variable with mean zero and constant 

variance. 

 

In the literature there are several approached to estimation of the fixed effects model. 

In this presentation the least-squares dummy variables (LSDV) estimator is used, 

because of its intuitiveness. The least-square dummy variable model is a classical 

regression model and it can be estimated by ordinary least squares (OLS) method. 

(Greene 2003, p. 287) 

 

The F-test can be used to test the fixed effects model against the pooled regression 

model. The null hypothesis is that there is no unobserved heterogeneity i.e.  

 H0: α1=α2=...=αN.  

The F-statistic is then 
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which under the null hypothesis follows F-distribution with (N-1) and (NT-N-k) 

degrees of freedom. Term  is the coefficient of determination of the one-way 2
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fixed effects model and term  the coefficient of determination of the pooled 

model. Symbol N denotes the number of observation, T the number of time periods, 

and k the number of exogenous variables. If F-statistic is bigger than the critical 

value then the null hypothesis can be rejected. (Asteriou and Hall 2007, p. 346) 
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A set of time dummies can also be included in the fixed effects model. In the 

literature (e.g. Asteriou and Hall 2007, p. 347) this is known as the two-way fixed 

effects model. It can capture any effects which vary over time but are common across 

the whole panel. For example general economic situation has effect on consumption 

of the individuals in Finland and the time dummies would capture this. One way to 

formulate the extended model is simply to add the fixed time effects, as in 

 
 .,...,1 ,,...1 ,...11 TtNixxy itkitkitittiit ==++++++= εβββγα     (3.4)              

 

The only difference between this model and model given in (3.2) is the γt, which 

denotes the fixed time effect dummy. The γt variables allow inclusion of the time-

specific effects into the model. (Greene 2003, p. 292) 

 

The F test can be used to test whether the time effects are significant. The null 

hypothesis is that parameters of time dummies are zero, i.e.  

H0: γ1=γ2=...=γt=0 

The F ratio used for the test is 
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which under the null hypothesis follows F-distribution with (N+T-2) and (NT-N-T-

k+1) degrees of freedom. Term  denotes the coefficient of determination of the 

unrestricted model with individual and time effects (a two-way fixed effects model) 

and term  denotes the coefficient of determination of the restricted model with 

only individual effects (a one-way fixed effects model). The null hypothesis can be 

rejected if the F-statistic is bigger than the critical value. (Park 2009)  
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3.4.2 Random effects model 

Random effects model is an alternative method for the estimation of the panel data. 

The random effects model is an appropriate approach when sampled cross-sectional 

units are taken randomly from a large population and omitted variables are also 

assumed to be distributed independently of the xkit variables (Dougherty 2006, p. 

417). The random effects model takes the following form: 

 

.,...,1;,...,1,2211 TtNixxxay itkitkititit ==+++++= υβββ L               (3.6)             

 

The difference between the one-way fixed effects model given in (3.2) and the 

random effects model (3.6) is the definition of the constant. In the model (3.2) there 

are the fixed constants for each cross section. Random effects model handles the 

constants not as fixed, but as random parameters (Asteriou and Hall 2007, p. 

347−349). This means that individual specific constant terms are considered as 

randomly distributed across cross-sectional units (Greene 2003, p. 293). The random 

variation of the unobserved effects for each cross section follows from the 

assumption that:  

    

,itiit vu +=υ                                                                                (3.7) 

 

where error components ui and vit are assumed to be independent from each other and 

be independently and identically distributed with zero mean and variances  

and . In addition, the x1it, ... xkit are assumed to be independent of the ui and vit, for 

all i and t . (Baltagi 2008, p. 17) 

2
uσ

2
vσ

 

The fixed effects model is a reasonable approach when it can be assumed that the 

differences between units can be viewed as parametric shifts of the regression 

function (Greene 2003, p. 293). According to Asteriou and Hall (2007, p. 348) one 

advantages of the random effects model is that it has fewer parameters to estimate 

compared to the fixed effects model. It is also possible to take into account 

explanatory variables which have equal value for all observations within a cross 

section. On the other hand the random effects model requires more precise 

assumption about the error process. The estimates of the random effects model are 
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biased and inconsistent if the unobserved individual-specific effects correlate with 

the explanatory variables. In that case the fixed effects model should be used. By 

definition, if a study involves individuals who are random sample from some larger 

population, the random effects model is more appropriate. Thus, the fixed effects 

model is more appropriate model when all individuals are available for the study, and 

if the differences between those individuals are wanted to be studied (Hsiao 1996, p. 

42−43, Greene 2003, p. 293). 

 

The choice between fixed effects and random effects approaches can also be tested. 

The Hausman test investigates whether the independent variables are distributed 

independently of the individual effects. The test statistics is following 

 

[ ] ),(~)ˆˆ()ˆ()ˆ()ˆˆ( 21
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           (3.8)         

 

where  indicates the fixed effects estimator and  indicates the random effects 

estimator. The test is constructed by using a scaled distance measure between the 

fixed effects and the random effects estimators. The hypothesis H0 states that the 

individual effects are independently distributed and the random effects model is 

consistent and efficient. Under the hypothesis H1 the random effects model is 

inconsistent and the fixed effects model consistent. If the value of the statistic is 

large, the null hypothesis can be rejected. In other words the differences between the 

estimates are significant and the fixed effects model is more appropriate. (Asteriou 

and Hall 2007, p. 349)  
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4 DATA 

 

4.1 Data collection 

Data of the study is a panel data including all national parks and hiking areas across 

nine years. For each park and area the data provides information about the annual 

visits, amount of services inside the park (campfire sites, visitor centers) and 

accommodation in the location region of the park (numbers of beds) from 2000 to 

2008. In addition, the data contains the information about the age structure of the 

population, population size, the disposable income of household and the share of 

educated population. Data is collected from the Metsähallitus, Metla and Statistic 

Finland.  Data sources are represented in the appendix 1. 

 

First the number of visits to the national parks and hiking areas were collected. This 

study concentrates on the development of the number of visits from 2000 to 2009, 

because the data related to 90s was not as reliable. Information about them has 

compiled from various sources (see appendix 1). The Natural Heritage Services of 

Metsähallitus publishes every year an annual report where the annual number of 

visits to all national parks and hiking areas are reported. However, the number of 

visits statistics of Metsähallitus does not include the number of visits to the national 

parks managed by Metla or to other nature reserves. Metla has provided information 

about the national park, which have been administrated by Metla. Information was 

asked also the national park superintendents. 

 

There are two national parks established in 2005. Pallas-Ounastunturi national park, 

managed by Metla, and Ylläs-Aakenus nature reserve have been combined to create 

Pallas-Yllästunturi national park. As well as Pyhätunturi national park, managed by 

Metla, and Luosto area were combined to form a new national park, Pyhä-Luosto 

national park. This issue has been taken into account so that the data include also the 

information about Pallas-Ounastunturi national park, Ylläs-Aakenus nature reserve, 

Pyhätunturi national park and Luosto area between 2000 and 2004. Ylläs-Aakenus 

nature reserve and Luosto area have been taken into account, although they did not 

have the national park status before 2005. By examining for example the number of 

visits to Pallas-Yllästunturi national park in 2005 (table 1) it can be seen that the 

number of visits is the sum of the number of visits to Pallas-Ounastunturi national 
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park and Ylläs-Aakenus nature reserve of year 2004. In other words people have 

visited that area also earlier.  

 

Table 1. The numbers of visits to Pallas-Ounastunturi national park, Ylläs-Aakenus 
nature reserve and Pallas-Yllästunturi national park. (Source: compiled from various 
sources, such as Metsähallitus 2000, see appendix 1) 

Year Pallas-Ounastunturi Ylläs-Aakenus Pallas-Yllästunturi 
2000 100 000 160 000  
2001 100 000 160 000  
2002 98 000 160 000  
2003 125 000 175 000  
2004 125 000 175 000  
2005   300 000 
2006   310 000 
2007   312 000 
2008   329 500 

 
Noteworthy is that in the case of Urho Kekkonen national park the data of the 

number of visits was modified (see appendix 2). In the Urho Kekkonen national park 

the amount of visitor counters was increased and the estimation of the number of 

visits became more precise, in which case the visitor number in year 2008 was much 

bigger than earlier (Metsähallitus 2008b). The number of visits in 2001−2007 was 

modified based on the information about the number of visits in year 2008. The 

difference between the number of visits to Urho Kekkonen national park in 2008 and 

2000 was counted and was divided with eight years in order to get the absolute 

annual increase, which was then added in the annual number of visits from 2001 to 

2007.   

 

Metsähallitus's geographic information system (Reiska) contains information about 

the constructions and buildings; how many constructions and building there are in 

the parks, when were they built and in what the condition they are. This information 

was collected concerning campfire sites and visitor centers. In Finland there are 

many visitor centers, but the distances between them and parks vary a lot. That is 

why only the visitor centers, which are concrete inside the boundaries of the park, are 

included. With the help of information about the year of construction the data of the 

development of the campfire sites and visitor centers was received. If the 

construction year was missing it was interpreted as an old campfire site or visitor 

center. Thus, there is some uncertainty in the data. Information on the hiking route 

 28



 

would have been a good indicator of the development of the service structure in the 

park. However, this information was unusable due to the lack of time series data.  

 

Metsähallitus offered also the information about the area of national parks and hiking 

areas. However, the definition of area can vary among parks. Areas can be based on 

for example land register or map. For example the information on the area of Koli 

national park offered by Metla differs from the area in the transfer of possession of 

nature conservation areas done by Ministry of Environment (YM39/5738/2007, 

21.12.2007). Metla uses area information of land register and Ministry of 

Environment as well as Metsähallitus, uses area information based on map.  

 

Information concerning the visitors was based on Metsähallitus's data base system 

for visitor information (ASTA), which contains for example data of the home 

municipality and the nationality of the visitors. Missing data of the home 

municipalities of the visitors in parks where the visitor survey has not been 

implemented were asked from the park itself. With the help of the SPSS-statistics 

program the home municipality data was sorted into the regions. Those regions, 

where approximately 70 percent of the visitors were come from, were defined as an 

actual demand area for the park (see appendix 3).  

 

When the demand areas for the parks were known, the further information, such as 

data of population, age-classes, disposable income of the household and education 

level offered by Statistics Finland was collected for each region separately. Statistics 

Finland did not have exact information on the regional disposable income in period 

2000−2008. Statistics Finland had regional information concerning the year 

2000−2006. The regional disposable incomes of years 2007 and 2008 were not 

available. These were calculated based on the total disposable incomes of years 2007 

and 2008 and using the respective growth rates for regions. The annual regional 

disposable incomes of households were deflated into 2008 Euros by using the 

consumer price index (CPI 2000=100). 

 

After the region-specific data were collected they were added up in terms of the 

demand area. For example 85 % of the visitors in Archipelago national park come 

from Varsinais-Suomi and Uusimaa. First the population information was gathered 

 29



 

for both regions separately and then they were added up. Thus, the population 

information exists now from the actual demand region. Defining the demand area on 

the park is interesting, because sometimes visitors come mainly from one region, as 

it is in the case of Kurjenrahka national park. The situation is different in the parks 

located in Lapland, because then the demand area can be the whole country. 

Information about the amount of the leisure time of population and the attitude to and 

valuation of national parks were not available.  

 

The Statistics Finland offered also the regional information on the supply of 

accommodation and tourism, and the number of summer cottages in different region. 

Statistics concerning for example nature-based tourism or comparable municipality-

specific information about the tourism services would have been interesting to be 

studied, but this kind of data is not available. 

 

The development of the gasoline prices in different regions was not available. 

Statistics Finland offered the data of the development of the gasoline prices in 

different major regions. The weighted average of gasoline price in the demand area 

of the certain national park were counted by using the information about the prices in 

major regions and the percentage value of regions where the visitors came from  

 

4.2 Variables 

In this study the dependent variable is the number of visits to the national parks and 

hiking areas. The supply side factors are divided into two groups; services inside the 

park and services outside the park in the location region. Services inside the park are 

the number of visitor centers and campfire sites. Services outside the park are the 

number of beds and summer cottages. In addition the travel information, such as 

overnight stays, of the region, where the park is located, was found out. Demand side 

factors are related to demographic and economic factors. Explanatory demand 

variables are population size, age-class distribution of the population, education, 

disposable income and gasoline price. Next the variables used in this study and their 

definitions are represented. In parentheses are shown the abbreviations of the 

variables.  
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Supply factors: 

 

- Area (area): the size of the national park or the hiking area in hectares. 

 

- Visitor centers (visitcent): the number of visitor centers inside the park.  

 

- Campfire sites (firesites): the number of campfire sites inside the park. 

 

- Bed capacity (bedsreg): the number of bed places in an establishment or dwelling 

in the location region of the park. The number is determined by the number of 

persons who can stay overnight in beds set up in the establishment, ignoring any 

extra beds that may be set up by customer request. (Statistics Finland 2009h) 

 

- Summer cottages (cottage): the number of summer cottages in the location region 

of the park. A free-time residence is defined as a recreational building constructed 

permanently on the site of its location. It can also be used as a holiday dwelling. 

Holiday cottages serving business purposes are not counted as free-time residence. 

(Statistics Finland 2009b) 

 

Demand factors: 

- Population (population): the number of inhabitants in the demand area of the park.  

The population means the permanent resident population of an area (e.g. entire 

country, region, and municipality) (Statistics Finland 2009d). This variable indicates 

the amount of absolute visitor candidates.  

 

- Age structure (e.g. 65−74): the percentage value of different age-classes of total 

population of demand area. Age structure is divided into six classes; −14, 15−24, 

25−44, 45−64, 65−74, 75−.  

 

- Disposable income of the household (income/cap): disposable income is given by 

euros per capita in each region. Disposable income is obtained for each sector by 

adding current transfer receivable to primary income and by deducting all current 

transfers payable. It can be used for consumption or saving. (Statistics Finland 

2009g) 

 31



 

 

- The share of educated population (education): this variable tells about the share of 

people having tertiary degrees in the demand area of national park or hiking area. 

Tertiary degrees include both lower and higher tertiary degrees.  

 

-The Finnish residents' leisure trips with paid accommodation in the location region 

of the national park and hiking area (trips):  the number of trips. The leisure trip 

refers to the meaning and the motivation of the trip. The main purpose of the leisure 

trip is often recreation, holidaying and different activities. (Statistics Finland 2009a) 

 

-The number of overnight stays (nights): the overnight stay measure both the volume 

of tourism e.g. duration of the stay on the supply side and duration of the trip on 

demand side (Statistics Finland 2009h). The data contains the information about the 

regional number of overnight stay of Finns and foreigners.  

 

-gasoline price (gasoline): the average consumer price of gasoline in euros in July.  

   

4.3 Descriptive analysis of the data  

This chapter describes the development of the supply and demand factors used in this 

study during the study period. The aim is to examine how different explanatory 

factors have developed in general. In addition, some examples of differences 

between parks are shown.  

 

Area 

From figure 6 can be seen that the total area of national parks has increased slightly 

since 2000. However, the increase of total area (6.5 %) has been smaller than the 

increase of the number of visits to national parks (36 %). Total area of hiking areas 

has remained stable.   
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Figure 6. The development of the total area of national parks and hiking areas. 
(Source: compiled from various sources, such as Kakkuri 2000, see appendix 1) 
 
It is noteworthy that there are differences between some national parks in terms of 

their size and the number of visits. The big size of the park does not necessarily mean 

bigger number of visits. For example differences between Nuuksio national park, 

located near Helsinki, and Oulanka national park, located in Northern Finland, are 

big. The figure 7 shows that Nuuksio national park is smaller (gray line) than 

Oulanka national park (black line). However, the number of visits to these parks is in 

2007 and 2008 almost at the same level. 
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Figure 7. The number of visits in two national parks of different size. (Source: 
compiled from various sources, such as Metsähallitus 2000, see appendix 1) 
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Campfire sites 

It is assumed that the number of campfire sites, which indicate the service structure 

inside the park, would correlate positively with the number of visits (e.g. Puustinen 

et al. 2009). Figure 8 shows that the number of campfire sites has increased since 

2000.   
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Figure 8. The development of the number of the campfire sites. (Source: 
Metsähallitus 2009a) 
 

National parks differ also in the number of campfire sites. It could be assumed that 

large area parks have more campfire sites than the smaller parks. However, national 

park can be small but still have a lot of campfire sites (figure 9).  
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Figure 9. The number of campfire sites and the size of Lemmenjoki and Linnansaari 
national parks. (Source: compiled from various sources, such as Metsähallitus 2009a 
and Metsähallitus 2000, see appendix 1) 
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The area of Lemmenjoki national park is over 250 000 ha and there is about 40 

campfire sites. Linnansaari national park is much smaller but has almost the same 

amount of campfire sites. In this case the positive correlation between the area and 

the number of firesites is not necessarily so obvious.  

 

Visitor centers 

In this study it is assumed that most popular parks have at least one visitor center. In 

Finland there are many visitor centers, but the distances between them and parks 

vary a lot. That is why the visitor centers, which are concrete inside the boundaries of 

the park, are only included in the data. Visitor center can be seen as an attraction of 

the area. Thus, if there was a visitor center in the national park or hiking area, the 

number of visits would be probably big. From the table 2 can be seen that only 11 

national parks from 35 have visitor center inside the park. On the contrary, it is 

possible to visit to visitor center in six national hiking areas.  

 

Table 2. Visitor centers, which are located inside the park, h=national hiking area. 
On the right side is the number of visitors of the parks in 2008. (Source: compiled 
from various sources, such as Archipelago national park 2009, see appendix 1) 

Park Visitor center The number of visits 
Koli 1 110000 

Kurjenrahka 1 31500 
Nuuksio 1 175500 
Oulanka 1 163000 

Pallas-Ylläs 1 329500 
Archipelago 2 51000 
Salamajärvi 1 9000 
Seitseminen 1 44500 

Syöte 1 34500 
Ekenäs Archipelago 1 49000 

UKK 1 252000 
Evo(h) 1 50000 

Hossa (h) 1 53000 
Kylmäluoma(h) 1 31000 

Oulujärvi (h) 1 25000 
Ruunaa (h) 1 87500 
Teijo (h) 1 75000 

  
Bed capacity in the location region of the park 

Puustinen et al. (2009) found out that the number of visits was highest in the national 

parks, where the tourism services outside it were at a high level. Figure 10 shows that 
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the bed capacity and the total visits to national parks in Lapland have increased. This 

proves the fact that the level of tourism services is at an abundant level in Lapland.  
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Figure 10. The development of the bed capacity and the total visits to national parks 
in Lapland. (Source: compiled from various sources, such as Metsähallitus 2000 and 
Statistics Finland 2009a, see appendix 1) 
 

Figure 11 demonstrates the situation in Southern Finland in Pirkanmaa region. There 

cannot be seen a similar trend in the development of the bed capacity and total visits. 

One explanation can be that visitors of Seitseminen and Helvetinjärvi come mainly 

from Pirkanmaa region. Thus, the national parks are located close to homes and the 

accommodation services are not needed. 
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Figure 11. The development of the bed capacity and the total visits to national parks 
in Pirkanmaa region. (Source: compiled from various sources, such as Metsähallitus 
2000 and Statistics Finland 2009a, see appendix 1) 
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Summer cottages 

As mentioned earlier five percent of summer cottages are located in the national park 

or within five kilometers from the national park and ten percent of summer cottages 

are located within ten kilometers from the national park. Figure 12 shows that the 

total number of summer cottages in Finland has increased since 2000. Thus, this can 

mean that there are more potential visitor candidates. However, the figure 12 

indicates that in the beginning of 21st century the number of summer cottages does 

not correlate so strongly with total visits. This can mean also that the number of 

summer cottages does not necessarily have effect on the visits to national parks.  
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Figure 12. The development of the number of summer cottages and the total visits to 
national parks in Finland. (Source: compiled from various sources, such as 
Metsähallitus 2000 and Tilastokeskus 2008, see appendix 1) 
 

Population 

The total Finnish population has increased since 2000. However there are differences 

between different regions. For example in Southern Finland the population has 

increased most rapidly compared to the other regions in Finland (table 3). This trend 

can explain the increasing demand for recreation area, such as national parks and 

hiking areas, and the increasing pressure on already existing national parks and 

hiking areas in Southern Finland. Also the fact that for example Uusimaa has been 

included in all the demand areas of national parks indicates the increasing demand 

for national parks in Southern Finland (see appendix 3).  
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Table 3. Development of population in different regions in Finland. (Source: 
Statistics Finland 2009f) 

Region 2000 2008 Chan %ge  
Uusimaa 1304595 1408020 7.9 
Itä-Uusimaa 89604 93491 4.3 
Varsinais-Suomi 447103 461177 3.1 
Satakunta 233918 227652 -2.7 
Kanta-Häme 165307 173041 4.7 
Pirkanmaa 448997 480705 7.1 
Päijät-Häme 197378 200847 1.8 
Kymenlaakso 187474 182754 -2.5 
South Karelia 137149 134448 -2.0 
Etelä-Savo 165725 156632 -5.5 
Pohjois-Savo 253759 248423 -2.1 
North Karelia 171609 166129 -3.2 
Central Finland 265683 271747 2.3 
Southern Ostrobothnia 195615 193511 -1.1 
Ostrobothnia 173228 175985 1.6 
Central Ostrobothnia 71292 71029 -0.4 
Northern Ostrobothnia 365358 386144 5.7 
Kainuu 89777 83160
Lapland 191768 183963
Åland Islands 25776 27456 6.5 
Total 5181115 5326314

-7.4 
-4.1 

2.8 
  

              
If the pressure on recreation areas in south Finland is examined more closely, 

Nuuksio national park is a good example for increased visitor pressure. Nuuksio 

national park is the only national park located in the Uusimaa region. The distance 

between Helsinki and Nuuksio is about 30 kilometers. In Uusimaa the population has 

increased from 2000 to 2008 almost eight percent. In Nuuksio the number of visits 

has increased from 80 000 to 175 500 visits. When the situation in Etelä-Savo is 

compared can be seen that the population is much smaller than in Uusimaa and there 

the population has decreased over five percent. The figure 13 demonstrates how the 

visits per capita have developed in Nuuksio national park and in Kolovesi national 

park, which is located in Etelä-Savo. In Nuuksio the visits per capita has increased 

more than in Kolovesi.  
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Figure 13. Visits per capita in Nuuksio national park and in Kolovesi national park. 
(Source: compiled from various sources, such as Metsähallitus 2000 and Statisctics 
Finland 2009e, see appendix 1) 
 

Additional examination of these two national parks shows that Nuuksio and Kolovesi 

are quite the same size of national parks (figure 14). When the visitors per hectare 

between these two parks are compared the difference between them can be seen 

easily. 
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Figure 14. The size of and the visits per hectare in Nuuksio national park and in 
Kolovesi national park. (Source: compiled from various sources, such as 
Metsähallitus 2000, see appendix 1) 
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In Kolovesi national park in Etelä-Savo the visits per hectare is much smaller than in 

Nuuksio national park. Thus, the figure 14 proves also the fact that there is higher 

pressure on Nuuksio national park. This examination shows that there can be big 

differences between national parks and that the big number of visits can cause some 

problems in terms of nature conservation and nature carrying capacity. 

 

Age-structure of population 

The age-class structure of the Finnish population has changed a little bit. The 

development of age-classes 25−44, 45−64, 65−74 and 75− can be seen from the 

figure 15. Shares of the older age-classes have increased since 2000 and they will 

increase in the future. Thus, older age-classes create the group of potential visitors in 

the future.  
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Figure 15. The development of the age-class structure of Finnish population. 
(Source: Statistics Finland. 2009f) 
 

Disposable income and education 

The disposable income and education are seen as factors affecting the visits to 

national parks (e.g. Bowker et al. 2006). The development of the total disposable 

income per capita and the share of educated population can be seen from the figure 

16. Both disposable income and level of education have increased. It is assumed that 

higher education and income level increase the demand for outdoor recreation and 

the visits to national parks.  
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Figure 16. The development of disposable income per capita and the share of 
educated population in Finland. (Source: compiled from various sources such as 
Statistics Finland 2009f, see appendix 1) 

 

Tourism 

The share of nature-based tourism of the Finnish tourism is about fourth. Figure 17 

shows the development of the Finns leisure trips with paid accommodation as well as 

the nights spent by Finns and foreigners. The trend has been increasing. Foreigners 

are looking for safety, pure nature, space and silence in Finland. They demand also 

the outdoor services with good quality (Sievänen 2005). 
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Figure 17. The development of the Finns leisure trips with paid accommodation and 
the nights spent by Finns and foreigners in Finland. (Source: compiled from various 
sources, such as Statistics Finland 2009b, see appendix 1) 
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As mentioned earlier in chapter 3.1 the gasoline price is assumed to effect negatively 

on the decision to visit national parks. However, figure 18 shows that the 

development of the gasoline price and the number of visits to national park has been 

similar.  
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Figure 18. The development of the total visits to national parks and the average 
gasoline price (in July). (Source: compiled from various sources, such as 
Metsähallitus 2000 and Statistics Finland 2009h, see appendix 1) 
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5 EMPIRICAL RESULTS 

ults of this study. The data of this study consisted of 46 

ational parks and hiking areas and the time period was 2000−2008. Every variable 

e statistical analysis of the variables 

irst the statistical properties of the variables were examined. Logarithmic 

lysis in order to improve their 

 

This chapter describes the res

n

had nine annual observations for each park, except for those parks which have been 

established in 2003 or 2005. There were 414 observation and 29 variables. Data was 

analyzed by using the SAS-program (version 9.2). First, the results of the descriptive 

statistical analysis of the variables are represented. After that the result of the one-

way fixed effects model as well as models with different classification criteria are 

represented.  

 

5.1 Descriptiv

F

transformations of the variables were used in the ana

distributional properties and to make the interpretations of the estimated coefficient 

easier. The statistical characteristics of the variables can be seen from the table 4. It 

can be assumed that distributions of variables are symmetrical because the medians 

and means are near each other (Ranta et al. 1989, p. 41). The graphical examination 

of variables showed that the distributions were often skewed.  

Table 4. Statistical characteristics of the variables. 

Variable Mean Med Min Max Std Dev N 
Log(visits) 10.13 10.13 7.82 12.7 1.04 382 
Log(area) 8.60 8.42 6.07 12.56 1.39 382 
Log(firesites) 2.29 2.4 0 5.33 1.19 381 
Log(nights) 13.77 13.81 12.55 15.34 0.67 382 
Log(65-74) 2.05 2.04 1.86 2.24 0.08 382 
Log(population) 14.38 14.42 13.01 15.16 0.53 382 
Log(income/cap) 9.70 9.71 9.41 9.86 0.09 382 
Log(gasoline) 0.30 0.27 0.16 0.46 0.09 382 
  

Next the correlations between variables were examined. SAS gives the Pearson 

correlation coefficient, which measures the linear correlation between two variables. 

The bigger correlation between dependent variable, log(visits), and independent 

variables, e.g. log(area), the better. On the other hand, a big correlation between two 

independent variables is a problem that causes multicollinearity into the model 

(Asteriou and Hall 2007, p. 91). Including variables, which correlate strongly with 
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each other into the model, can decrease the reliability of the model (Ranta et al. 

1989, p. 370−420). 

 

From the table 5 can be seen that correlations between chosen variables are not too 

able 5. Correlations between chosen variables. 

large. Area, campfire sites, total spent nights, and population seem to correlate 

positively with the number of visits. The correlation between income per capita and 

the number of visits is positive but small. Also gasoline price and the number of 

visits have small correlation.  

 

T

 

 
(65-74) 

Log 
(population) 

Log 
(income/cap) 

Log 
(gasoline) 

 Log 
(visits) 

Log 
(area) 

Log 
(firesites) 

Log 
(nights) 

Log

Log 
(visits) 1        

Log 
(area) 0.35 1       

Log 
(firesites) 0.52 0.63 1      

Log 
(nights) 0.26 0.52 0.26 1     

Log 
(65-74) -0.09 0.2 -0.01 -0.05 1    

Log 
(population) 0.38 0.41 0.5 0.16 -0.31 1   

Log 
(income/cap) 0.09 -0.16 0.05 -0.05 -0.33 0.24 1  

Log 
(gasoline) 0.05 0.01 0.06 0.06 0.21 0.02 0.42 1 

 
 

.2 Results of the model explaining the number of visits  

els for panel data model 

population.  

5

As it was discussed in the chapter 3.4 the appropriate mod

specifications would be pooled regression model, the one-way fixed effects model, 

two-way fixed effects model and random fixed effects model. Model selection was 

based on F-tests, Hausman test and t-tests of coefficients. In this study the F-test, 

which is given in (3.3), showed that the fixed effects model would be better than the 

pooled model (see appendix 5). According to the F test given in (3.5) the one-way 

fixed effects model is better than the two-way fixed effects model (see appendix 5). 

The Hausman test given in (3.8) indicated that the fixed effects model is better model 

than the random effects model in this study (see appendix 6). This is further 

supported by the fact that the data here is not a random sample from the bigger 
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Modeling was carried out so that different combinations of variables were modeled 

y the one-way fixed effects model given in (3.2). After different combinations of 

e number of visits to national 

arks and hiking areas. The model contains the combination of variables from the 

of the one-way fixed effects model without classification. The 
ependent variable is the number of visits. 

b

variables were analyzed and residuals were examined the most appropriate model 

specification was found. This model specification included also the variables, which 

were not significant. The aim was to indicate that the results concerning insignificant 

variables did not support the theoretical assumptions.  

 

Table 6 shows the results of the model explaining th

p

best estimations.  

 

Table 6. Results 
d

Variables Estimate St.Error t Value Pr>ItI 
Log(area) 0.20 0.10 1.96 0.0513 
Log(firesites) 0.24 0.07 3.54 0.0005 
Log(nights) -0.20 0.19 -1.06 0.2890 
Log(65-74) 1.90 1.24 1.54 0.1246 
Log(population) 5.09 2.21 2.30 0.0222 
Log(income/cap) -1.21 0.33 -3.68 0.0003 
Log(gasoline) -0.25 0.19 -1.31 0.1901 
R-square* 0.9747    
F-value for fixed 
effects 

191.20**    

*) SAS program uses the R-square defined as the Theil (1961) R-square.  It has 
defined as one minus the sum of squared errors divided by the sum of squares of 
the (transformed) dependent variable. (SAS 2008) 
**) Pr>F<.0001     
  

The one-way fixed effects model gives fixed effects for each park. Results show that 

almost all of them are significant (see appendix 4). Examination of the results of the 

model with the whole data and without any classification shows that the coefficient 

of log(area) is 0.20. Due to logarithm transformations of the coefficients can be 

interpreted so that when area increases one percent the number of visits increases 

0.20 percent. Area seems to be also a significant explanatory factor (general 5 % 

significant level is used in this study). Results show that the campfire sites are a 

significant explanatory factor. Increase in campfire sites increases the visits 0.24 
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percent. Coefficient of the variable of total nights spent in the region national park or 

hiking area is located is negative and insignificant.  

 

Age-class 65−74 has positive, but non-significant effect on the visits. Population is a 

fter modeling the residual examination were made. Autocorrelation was not a big 

significant explanatory factor. If population of demand area increases one percent the 

number of visits increase five percent. According to the results, income per capita 

has negative impact on visits. Increase in incomes decreases the visits 1.21 percent. 

Gasoline price has quite small and insignificant impact on visits.  

 

A

problem. Residuals are quite symmetrically distributed (figure 19), although there 

seems to be skewness in the distribution. That is probably why the Jarque Bera test 

(see appendix 7) for normality rejects the hypothesis that the residuals are normally 

distributed. 

 

Figure 19.  Distribution of residuals. 

he figure 20 plots the residuals for each park and it can be seen that there may be 

 

T

some heteroscedasticity in the data, which is often a problem of the panel data 

(Greene 2003, p. 283). There are three outlying parks where the variance of residual 

differs a lot. This results from the development of the number of visits in these three 

parks. The model was also estimated with the data where the numbers of visits of 

these particular parks were corrected. However, this did not affect the coefficients, 

and thus the original data was used. 
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Figure 20. Plot of residuals for the parks. 

 

5.3 Model with national park-hiking area -classification 

The data were divided into national parks and hiking areas. Variables were 

multiplied by either national park-dummy or hiking area-dummy. Results are 

represented in table 7. 

 
Table 7. Results of model with national park and hiking area -classification. 
Nat=national park, Hik=hiking area. 

Variables Estimate St.Error t Value Pr>ItI 
Log(areaNat) 0.17 0.10 1.71 0.0887 
Log(areaHik) -2.35 1.11 -2.12 0.0347 
Log(firesitesNat) 0.25 0.07 3.68 0.0003 
Log(firesitesHik) -0.18 0.34 -0.56 0.5891 
Log(nightsNat) -0.18 0.21 -0.90 0.3707 
Log(nightsHik) 0.18 0.47 0.38 0.7075 
Log(65-74Nat) 2.10 1.31 1.61 0.1090 
Log(65-74Hik) -1.74 4.15 -0.42 0.6759 
Log(populationNat) 5.12 2.36 2.17 0.0304 
Log(populationHik) 5.17 6.65 0.78 0.4376 
Log(income/capNat) -1.18 0.35 -3.41 0.0007 
Log(income/capHik) -0.66 1.29 -0.51 0.6105 
Log(gasolineNat) -0.24 0.20 -1.20 0.2326 
Log(gasolineHik) -0.17 0.64 -0.26 0.7918 
R-square 0.9757    
F-test for fixed effects 180.53*    
*Pr> F<.0001     
  

Results show that area has positive impact on the number of visits in national parks 

and negative effect in hiking areas. A one percent increase in the area increases the 

number of visits 0.17 percent in the national park. In the case of hiking area the 

effect of area is opposite. A one percent increase in the area decreases the number of 
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visits to hiking area 2.35 percent. Both variables are significant. Also, the signs of 

the effect of the number of campfire sites on visits are different in national parks and 

hiking areas. In the national parks the number of campfire sites has positive effect on 

the number of visits whereas in the hiking areas the impact is negative. Campfire 

sites seem to be more significant in national parks than in hiking areas. Total nights 

spent in the location regions of national parks seem to have negative impacts on 

visits. In hiking areas the total spent nights has positive impact. However, the 

coefficients are insignificant.  

 

Age-class 65−74 variable has also opposite impacts on the number of visits. In the 

national park the number of visits increases 2.10 percent if the share of age-class 

65−74 increases one percent. Visits to national hiking area seem to decrease over one 

percent. There is no difference between the coefficient of population of national park 

and hiking area. However, the population is more significant explanatory factor in 

the national parks.  

 

Income per capita is significant factor in the cases of national parks. Increase in 

income decreases the number of visits in national parks over one percent. In the 

hiking areas the income per capita is not significant factor. Gasoline price has 

negative impact on both national parks and hiking areas but it is not significant factor 

in either case.  

 

5.4 Model with north-south -classification 

Explanatory power of the selected variables were studied separately also for park 

located in Northern Finland and park located in Southern Finland. This classification 

criterion was based on the fact that big and popular national parks are mainly located 

in Lapland and these parks have a close connection to larger ski-resort centers. 

National parks and hiking areas were divided into south and north according to their 

location. National parks and hiking areas, which are above Oulu, were defined as 

parks that are located in Northern Finland. Selected variables were multiplied by 

either south-dummy or north-dummy. Table 8 represents the results. 
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Table 8. Results of model with north and south -classification. 

Variables Estimate St. Error t Value Pr>ItI 
Log(areaNorth) 3.61 1.80 2.00 0.0459 
Log(areaSouth) 0.16 0.10 1.61 0.10
Log(firesitesNorth) -0.11 0.14 -0.79 0.4287 
Log(firesitesSouth) 0.39 0.08 4.74 <.0001 
Log(nightNorth) -0.14 0.59 -0.24 0.8083 
Log(nightSouth) 0.05 0.24 0.19 0.8477 
Log(65-74North) -1.83 3.04 -0.60 0.5481 
Log(65-74South) 3.16 1.36 2.32 0.0211 
Log(populationNorth) 6.65 5.21 1.28 0.2028 
Log(populationSouth) 3.24 2.51 1.29 0.1995 
Log(income/capNorth) -0.84 0.90 -0.93 0.3518 
Log(income/capSouth) -1.15 0.37 -3.16 0.0018 
Log(gasolineNorth) 0.44 0.47 0.93 0.3543 
Log(gasolineSouth) -0.56 0.22 -2.60 0.0098 
R-square 0.9760    

83 

F-value for fixed effects 178.86*    
*Pr> F<.0001     
  

Land area seems to have positive and almost significant influence on the number of 

visits in both Northern Finland and in Southern Finland. A one percent increase in 

area increases the visits over three percent in Northern Finland. In Southern Finland 

the effect is considerably smaller. If the area increases one percent, the visits 

increases 0.16 percent. In Southern Finland campfire sites have a significant positive 

effect on the number of visits. Age-class 65−74 is clearly significant with big effect 

on the number of visits in Southern Finland. Income per capita seemed to have 

negative impact on the number of visits both in Northern Finland and Southern 

Finland, but in Northern Finland it is not significant. Gasoline price has significantly 

negative impact on visits in Southern Finland. 
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6 REVIEW AND RELIABILITY OF THE RESULTS 

 

6.1 Review of the results 

Recreation services 

According to the results of the where national parks and hiking areas were not 

differentiated, the land area affected positively the number of visits. The model with 

national park-hiking area -classification indicated that in national parks the effect of 

the land area on the number of visits was positive, whereas in the hiking areas the 

effect was negative. In addition, the size of the park seemed to explain the visits to 

national parks and hiking areas located in Northern Finland. Generally this means 

that bigger area, more services, and thus bigger number of visits. The result 

concerning the positive effect of land area is similar with the result of Loomis et al. 

(1999) and Weiler (2006). According to Weiler (2006), the size of the park correlates 

positively with the variety of potential activities and services.  

 

In the model with no classification the number of campfire sites, which represent the 

services inside the park, was a significant explanatory factor. According to the results 

of models with classifications the services inside the park had significant and 

positive effects on the number of visits in national parks and in parks located in 

Southern Finland. These results support the results of Puustinen et al. (2007) that 

services of the park influence the number of visits. The study of Weiler (2006) did 

not include variables, which would indicate the services of the park. Area was 

considered as a factor, which tells itself about the amount of services. In this study 

both land area and campfire sites could be taken into account because the correlation 

between them was not too large.  

 

Tourism  

Services outside the park, measured here by "total nights spent in the region of the 

park" seemed not to explain the number of visits in any models. This result was 

unexpected. For example Puustinen et al. (2007) found out that high level of services 

outside the national parks indicate high number of visits. In spite of the result of this 

study, both the nature-based tourism, tourism in generally and the number of visits to 

national parks have increased lately (e.g. Statistics Finland 2009c). Results 

concerning the services outside the park would be more informative if the data 
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contained for example the bed capacity for each municipality where the parks are 

located (e.g. Puustinen et al. 2007). However, this kind of data was not available.    

 

Demographic factors 

Demand factors, such as demographic factors, have an influence on the visits on 

national parks. Population size of the demand area of the park was one of the 

significant explanatory factors in the model with no classification. Furthermore, 

population size seemed to explain the visits to national parks. In the model with 

south-north -classification the population was close to being significant factor in both 

Southern Finland and Northern Finland. Weiler (2006) had a similar result. These are 

not surprising results because the total population in Finland has increased. Thus, 

also the amount of potential visitors has increased. However, besides that total 

population in Finland has increased last nine years, the development of the 

population has not been the same in all regions. As table 3 in chapter 4.3 showed 

there are big differences between regions in Finland. This would suggest that 

population has both temporal and cross-sectional effects on visits. For example 

population of Uusimaa has increased strongly as well as the population of regions 

with big cities. On the contrary the population has decreased for instance in the 

eastern part of Finland.  

 

The regions with a large population are important source of visitors. The effect of 

increased population can be seen also in the number of visits of the parks that are 

located near big cities. For example in Nuuksio national park near the capital city 

area the number of visits has increased strongly. Increased visitor pressure has 

caused problems, such as overloaded carrying capacity of nature and excessive 

amount of services (Metsähallitus 2006b). Visitor pressure has been also a problem 

in Oulanka national park. Demand area of Oulanka is the whole country. In spite of 

the big size of the park, the tourism services and the structure of the services inside 

the park channel the visitors into limited areas. (Heikkilä 2009)   

 

According to the results of the model with south-north -classification the share of 

people belonging to the age-class 65−74 had positive effect on the visits in Southern 

Finland. As long as this result reflects truly the effect of age rather than the effect of 

a particular age-cohort, the implication is that there will be an increase of demand for 
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national parks and hiking areas when the large age-classes born between 1945−51 

reach the age of retirement.  

 

Results concerning the age structure of population have varied among different 

studies. For example Bowker et al (2006) found out that age has a negative effect on 

visits. They stated that likelihood of participation in wilderness recreation decreases 

with age. The result of this study was opposite. One reason for this could be that 

people in this age-class, who have just retired, have on one hand more leisure time 

than people who are still working, and on the other hand are more mobile than older 

age-classes. (Sulander et al. 2004) Sievänen (2005) stated also, the aged people are 

assumed to be interested in easily attainable outdoor recreation possibilities, which 

are offered by national parks and hiking area. 

 

Visitor surveys (e.g. Muikku 2005 and Heikkilä 2008) did not support the fact that 

the share of the pensioners (65−) would have increased among the visitors of national 

parks. However, in Finland the share of the pensioners has increased, and it will 

probably increase in the future (Statistics Finland 2009e). Thus, pensioners are 

potential visitors. The result of this study supports also the results of previous studies 

(e.g. Pergams and Zaradic 2006) that age has impact on the number of visits. 

According to Pouta and Sievänen (2001) users of state owned areas compared to the 

users of other areas are often middle aged and elderly people. Aged people also visits 

more in the state owned areas than other areas, such as private owned recreation 

areas.  

 

Economic factors 

According to the results of model with no classification, the income per capita had 

negative and significant impact on the number of visits. Income per capita seemed 

also to affect negatively the number of visits to national parks and parks located in 

Southern Finland. Income has been one of the explanatory factors in many studies 

(e.g Pergams and Zaradic 2006, Weiler 2006). Pergams and Zaradic (2006) found out 

that income was positively correlated with foreign travel, but negatively correlated 

with national park visits meaning that national parks are inferior goods. Weiler 

(2006) stated also that national parks are more attractive during more difficult 
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economic situations. This could mean that if families make a lot of money they can 

travel abroad, but if they make less money they rather visit national parks at home.  

 

In Finland the economic situation has been good between 2000 and 2008, and both 

the income per capita and the number of visits to national parks have increased, 

which would suggest the positive relationship between them. The negative 

coefficient of the income per capita could be related to the differences between 

regions in Finland. For example the income per capita is high in the density 

populated areas like Uusimaa. The negative effect of income could result from the 

fact that the people from wealthy regions tend to prefer traveling abroad more than 

people living in less wealthy areas. Income per capita could be interpreted also so 

that for people in lower middle class it might be more typical to travel in Finland, 

and thus visit to national parks and hiking areas. Furthermore, the national passenger 

transport survey (Henkilöliikennetutkimus 2006) found out that Finns with high 

income have less time to make leisure trips.  

 

Gasoline price had negative and significant impact on visits to national parks and 

hiking areas located in Southern Finland. In other model the gasoline price did not 

explain the number of visits. This can be interpreted so that traveling costs play a 

bigger role in people's decisions to visit the national parks and hiking areas in 

Southern Finland as compared to the case in Northern Finland, where other factors 

are more important. This can not be seen from the temporal development of gasoline 

price, which has increased last ten years as well as the number of visits has increased.  

 

Pergams and Zaradic (2006) found out that oil price was negatively correlated with 

the visits to national parks. They stated that rising oil prices make it more expensive 

for people to drive to national parks. Here the income issue can be considered again. 

If families with less money are the ones visiting national parks, changes in oil prices 

would be expected to have bigger impacts on their decisions to visit national parks 

than the families with more money. However, in Finland the situation is different, 

because the distances, and thus the travel costs, are much smaller compared to the 

USA.  
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6.2 Reliability of the results 

The collected data were quite extensive and the information about the variables was 

quite easily available. However, the interpretation of the results was sometimes 

difficult due to the fact that the national parks and hiking areas are so different for 

example in terms of nature characteristics. The further examination could take this 

issue better into account, and for example the parks could be classified in terms of 

the number of visits or the nature characteristics. Statistical characteristics of the 

data, such as the insufficient variation between variables, caused problems for 

instance in the cases of national parks located in Northern Finland.   

 

The dependent variable was the number of visits. Accuracy of the number of visitors 

in different parks differs surely due to the different number of visitor counters. 

However, since year 2000 Metsähallitus has improved the visitor counting, and thus, 

the information about the numbers of visits is more reliable. Methods for counting 

visitors will be developed all the time, and thus the figures become more precise in 

the future.  

 

The one aim of this study was to examine the temporal changes in the number of 

visits and the development of variables. However, the time period might be too short 

to study this. For instance model with time effects was rejected, because they were 

not statistically significant. Thus, the development of the number of visits and the 

factors affecting it would have been interesting to study already from the 1990's. 

Lack of data with longer time period prevented studying that. Now, the results of this 

study explain more the cross-sectional differences. 

 

Although the temporal examination did not work as well as was hoped, the results 

are significant. In the empirical part of this study many models with different 

variable combination were estimated. One of these models, which explained best the 

research problem of this study, was reported in the result chapter. However, all 

models with different variable combination gave almost always similar results for the 

effect of the studied variables.  
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7 CONCLUSIONS AND DISCUSSION 

 

This thesis was the first attempt in Finland to explain reasons behind both the cross-

sectional and longitudinal variation in visitor flows in the Finnish national parks. The 

study was based on the premise that supply factors (e.g. services inside and outside 

the park) and demand factors (e.g. economic and demographic factors) can be used to 

explain the variation in the number of visits to national parks and hiking areas in 

Finland. Fixed effects panel models were estimated with a dataset consisting of 

annual visitor numbers of national parks and hiking areas between 2000 and 2008. 

Three different models, model without classification, model with national park-

hiking area -classification and model with south-north-classification, were specified.  

 

According to the results from all three models both supply side factors- such as the 

land area and the services level of a park - and demand side factors can be used to 

explain the cross-sectional and longitudinal variation in visitor flows to Finnish 

national parks and hiking areas. Of the demand side, this study identified economic 

variables (income level, gasoline price) and demographic variables (population size, 

age-class distribution) as factors determining the number of visits. 

 

The present results provide general information to policy makers and Metsähallitus 

in order to help their decision making concerning the national parks and outdoor 

recreation in general. The results of this study can be thought of as providing 

complementary information with respect to the results from visitor survey analyses. 

One possible approach for future studies could be to work with combined macro- or 

regional level and survey level datasets. 

 
Outdoor recreation and nature-based tourism has increased in Finland during the last 

ten years. In addition, the interest towards national parks has grown, which can be 

seen also as an increasing trend in the development of the number of visits to 

national parks. National parks are good attractions and holiday destinations. By 

knowing that especially population of growth regions and certain user groups 

(different age-classes) use more national parks for recreation, give a reason to 

develop services both inside the parks and outside the parks to meet the increased 

demand.  
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Urbanization and increase of the share of aged people are things that are expected to 

change in the future. It is also assumed that awareness towards nature and outdoor 

recreation would increase. These issues would put more pressure on the proper 

recreation areas. In addition, population size was the most significant factor affecting 

the number of visits. Parks located near the big cities are meeting an increasing 

visitor pressure. The question whether the demand and supply of national parks and 

hiking areas are in balance is important nowadays. Increased number of visits is 

causing problems, such as too big visitor pressure and pressure on nature, in some 

national parks. In these cases it is also important to know how to manage national 

parks in order to take into account the large number of visitors as well as 

requirements of visitors and nature conservation. By knowing the factors affecting 

the number of visits the visitor flows can be controlled better. 
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APPENDIX 2. The number of visits to Finnish National Parks and National Hiking 
Areas.  
National Parks: 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Helvetinjärvi 32000 32000 32000 32000 32000 32000 32000 33000 33000 
Hiidenportti 9000 7300 8000 7500 7700 10000 10000 6500 9000 
Isojärvi 8000 7000 8000 8000 9000 8000 7000 8000 11000
Eastern Gulf 
of Finland 16000 15000 18000 15000 15000 16000 17000 17000 17000 

Kauhaneva-
Pohjankangas 6000 6000 6000 6000 6000 6000 6000 6000 3500 

Koli 100000 100000 100000 100000 110000 110000 110000 110000 110000 
Kolovesi 4000 4500 5000 6000 6000 6500 7000 7000 650
Kurjenrahka 15000 20000 20000 20000 20000 25000 25000 32500 31500 
Lauhanvuori 28000 28000 30000 25000 27000 27000 27000 27500 10000 
Leivonmäki    4500 7000 10000 11000 12000 14500
Lemmenjoki 10000 10000 10000 10000 10000 10000 10000 10000 10000 
Liesjärvi 25000 25000 15000 15000 16000 25000 25000 22000 29500 
Linnansaari 25000 27000 27500 28000 28000 28000 29000 29000 29000 
Nuuksio 80000 100000 100000 100000 100000 110000 142000 170000 175500 
Oulanka 145000 143000 162000 165000 173000 173500 183500 185500 163000 
Pallas-Ounas 100000 100000 98000 125000 125000     
Ylläs-
Aakenus 160000 160000 160000 175000 175000     

Pallas-Ylläs      300000 310000 312000 329500
Patvinsuo 15000 15000 15000 15000 2000 14000 15000 14000 12000 
Perämeri 10000 10000 6500 7200 7200 2500 5500 6000 5000 
Petkeljärvi 15000 15000 17000 17000 17000 17500 18500 23000 20000 
Puurijärvi-
Isosuo 22000 22000 15000 15000 15000 17000 12500 10000 11000 

Pyhä-Häkki 12000 11000 11000 11000 11000 9000 15500 14500 13500 
Pyhätunturi 25000 25000 35000 25000 25000     
Luosto 70000 70000 70000 70000 70000     
Pyhä-Luosto      95000 103500 109500 114000
Päijänne 8000 8000 8000 8000 10000 12000 12000 12000 14500
Repovesi    65000 65000 65000 69000 70000 75500
Riisitunturi 10000 6000 6000 7000 7000 7000 7000 8000 8000 
Rokua 30000 28000 24000 24000 20000 20000 18000 23500 23500 
Archipelago 40000 60000 60000 80000 80000 60000 60000 60000 51000 
Seitseminen 37000 37000 37000 40000 40000 40000 42000 44000 44500 
Syöte 30000 25000 25000 24000 34000 33500 33000 36000 34500 
Ekenäs 
Archipelago 22000 22000 24000 20000 20000 23000 25000 47000 49000 

Tiilikkajärvi 5000 5000 6000 6000 7000 6500 7000 7000 6500 
Torronsuo 10000 15000 20000 20000 20000 20000 20000 27000 22500 
UKK 150000 162750 175500 188250 201000 213750 226500 239250 252000 
Valkmusa 6000 6000 6000 5000 5000 6000 6500 6200 7000 
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National Hiking Areas. 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Evo 60000 50000 50000 50000 50000 50000 50000 50000 50000 
Hossa 35000 40000 44500 42000 42000 48100 49000 53000 53000 
Iso-Syöte 50000 25000 20000 22000 24000 25000 23500 23000 25500 
Kylmäluoma 42000 45000 35000 34000 34000 35000 35000 37000 31000 
Oulujärvi 25000 25000 27000 27000 25500 25000 25000 24000 25000 
Ruunaa 108000 115000 110000 118000 115000 117000 94000 82500 87500 
Teijo 30000 55000 60000 60000 60000 60000 60000 80500 75000 
  

 
 
 

 



 

APPENDIX 3. Location regions and demand areas of national parks and hiking areas 
National Park Location Region Demand Areas  
Helvetinjärvi Pirkanmaa Pirkanmaa, Uusimaa 
Hiidenportti Kainuu Kainuu, Uusimaa, Northern 

Ostrobothnia, Pirkanmaa, Pohjois-
Savo 

Isojärvi Central Finland Pirkanmaa, Central Finland, Uusimaa 
Eastern Gulf of 
Finland 

Kymenlaakso Kymenlaakso, Uusimaa 

Kauhaneva-
Pohjankangas 

Southern 
Ostrobothnia, 
Satakunta 

Southern Ostrobothnia, Satakunta, 
Pirkanmaa 

Koli Northern Karelia North Karelia, Uusimaa, Pohjois-
Savo 

Kolovesi Etelä-Savo Uusimaa, Etelä-Savo, North Karelia, 
Pohjois-Savo, Varsinais-Suomi, Itä-
Uusimaa 

Kurjenrahka Varsinais-Suomi Varsinais-Suomi 
Lauhanvuori Southern 

Ostrobothnia 
Southern Ostrobothnia, Satakunta, 
Pirkanmaa 

Leivonmäki Central Finland Central Finland, Uusimaa 
Liesjärvi Kanta-Häme Uusimaa, Kanta-Häme 
Linnansaari Etelä-Savo Uusimaa, Etelä-Savo, Pohjois-Savo, 

Central Finland 
Nuuksio Uusimaa Uusimaa 
Oulanka Northern 

Ostrobothnia 
Uusimaa, Northern Ostrobothnia, 
Varsinais-Suomi, Central Finland, 
Kainuu, Pirkanmaa, Pohjois-Savo, 
Southern Ostrobothnia, Lapland 

Pallas-Ylläs Lapland Uusimaa, Lapland, Pirkanmaa, 
Northern Ostrobothnia, Satakunta, 
Central Finland, Varsinais-Suomi 

Patvinsuo North Karelia North Karelia, Uusimaa 
Perämeri Lapland Lapland, Northern Ostrobothnia 
Petkeljärvi North Karelia North Karelia, Uusimaaa 
Puurijärvi-
Isosuo 

Satakunta Satakunta, Pirkanmaa 

Pyhä-Häkki Central Finland Central Finland, Uusimaa 
 

Pyhä-Luosto Lapland Uusimaa, Lapland, Satakunta, 
Pirkanmaa, Southern Ostrobothnia, 
Varsinais-Suomi, Northern 
Ostrobothnia, Päijät-Häme, Central 
Finland  

Päijänne Päijänne Tavastia Päijät-Höme, Uusimaa, Central 
Finland 
 

Repovesi Kymenlaakso, 
Southern Savonia

Kymenlaakso, Uusimaa, Päijät-Häme 
 
  

 



 

Riisitunturi Lapland Uusimaa, Northern Ostrobothnia, 
Varsinais-Suomi, Central Finland, 
Kainuu, Pirkanmaa, Pohjois-Savo 
Southern Ostrobothnia, Lapland 

Rokua Kainuu Northern Ostrobothnia, Kainuu, 
Lapland 

Archipelago Varsinais-Suomi Uusimaa, Varsinais-Suomi 
Salamajärvi Central 

Ostrobothnia 
Central Finland, Central 
Ostrobothnia, Southern Ostrobothnia 

Seitseminen Pirkanmaa Pirkanmaa, Uusimaa 
Syöte Northern 

Ostrobothnia, 
Lapland 

Northern Ostrobothnia, Ostrobothnia, 
Southern Ostrobothnia, Uusimaa 

Ekenäs 
Archipelago 

Uusimaa Uusimaa 

Tiilikkajärvi Pohjois-Savo Pohjois-Savo, Uusimaa, North 
Karelia 

Torronsuo Kanta-Häme Kanta-Häme, Uusimaa, Varsinais-
Suomi 

UKK Lapland Uusimaa, Pirkanmaa, Varsinais-
Suomi, Central Finland, Lapland, 
Kymenlaakso, South Karelia, 
Northern Ostrobothnia, Etelä-Savo, 
North Karelia 

Valkmusa Kymenlaakso Kymenlaakso, Uusimaa, Itä-Uusimaa 
Evo Kanta-Häme Uusimaa, Kanta-Häme, Päijät-Häme, 

Pirkanmaa 
Hossa Kainuu Northern Ostrobothnia, Uusimaa, 

Kainuu, Pirkanmaa, Pohjois-Savo, 
Varsinais-Suomi 

Iso-Syöte Northern 
Ostrobothnia 

Northern Ostrobothnia, Ostrobothnia, 
Southern Ostrobothnia, Uusimaa 

Kylmäluoma Northern 
Ostrobothnia 

Northern Ostrobothnia, Pohjois-
Savo, Uusimaa, Kainuu 

Oulujärvi Kainuu Northern Ostrobothnia, Kainuu, 
Uusimaa, Pohjois-Savo 

Ruunaa North Karelia North Karelia, Uusimaa, Pirkanmaa, 
South Karelia, Central Finland, 
Pohjois-Savo 

Teijo Varsinais-Suomi Varsinais-Suomi, Uusimaa 
    

 
 
 
 
 
 
 
 
 

 



 

APPENDIX 4. Output of the one-way fixed effects model, SAS 9.2, PANEL 
prodecure. 
 

Model Description 

Estimation Method FixOne
Number of Cross Sections 46
Time Series Length 9

 
 

Fit Statistics 

SSE 10.4725 DFE 328 
MSE 0.0319 Root MSE 0.1787 
R-Square 0.9747   

 
 

F Test for No Fixed Effects 

Num DF Den DF F Value Pr > F

45 328 191.20 <.0001
 
 

Parameter Estimates 

Variable 
D
F Estimate

Standar
d Error t Value Pr > |t| Label 

CS1 1 -0.62343 0.1053 -5.92 <.0001 Cross Sectional 
Effect    1 

CS2 1 -3.93794 0.7441 -5.29 <.0001 Cross Sectional 
Effect    2 

CS3 1 -2.65883 0.3211 -8.28 <.0001 Cross Sectional 
Effect    3 

CS4 1 -0.41474 0.4070 -1.02 0.3090 Cross Sectional 
Effect    4 

CS5 1 0.960548 1.7820 0.54 0.5902 Cross Sectional 
Effect    5 

CS6 1 0.371935 0.1902 1.96 0.0513 Cross Sectional 
Effect    6 

CS7 1 -4.2869 0.6742 -6.36 <.0001 Cross Sectional 
Effect    7 

CS8 1 5.818427 3.2258 1.80 0.0722 Cross Sectional 
Effect    8 

CS9 1 2.087356 1.7515 1.19 0.2342 Cross Sectional 
Effect    9 

 



 

Parameter Estimates 

D Standar
Variable F Estimate d Error t Value Pr > |t| Label 

CS10 1 -1.16482 0.2472 -4.71 <.0001 Cross Sectional 
Effect   10 

CS11 1 -6.15593 1.3540 -4.55 <.0001 Cross Sectional 
Effect   11 

CS12 1 0.054603 0.3879 0.14 0.8881 Cross Sectional 
Effect   12 

CS13 1 -1.99966 0.3027 -6.61 <.0001 Cross Sectional 
Effect   13 

CS14 1 2.46684 0.6823 3.62 0.0003 Cross Sectional 
Effect   14 

CS15 1 -3.60517 1.4930 -2.41 0.0163 Cross Sectional 
Effect   15 

CS16 1 -3.37282 1.3069 -2.58 0.0103 Cross Sectional 
Effect   16 

CS17 1 -2.66336 1.3000 -2.05 0.0413 Cross Sectional 
Effect   17 

CS18 1 -2.6245 1.3286 -1.98 0.0491 Cross Sectional 
Effect   18 

CS19 1 -0.782 0.3996 -1.96 0.0512 Cross Sectional 
Effect   19 

CS20 1 3.175931 2.7016 1.18 0.2406 Cross Sectional 
Effect   20 

CS21 1 0.311698 0.4293 0.73 0.4683 Cross Sectional 
Effect   21 

CS22 1 3.186499 2.2764 1.40 0.1625 Cross Sectional 
Effect   22 

CS23 1 -0.39939 0.2863 -1.40 0.1640 Cross Sectional 
Effect   23 

CS24 1 -4.46384 1.5054 -2.97 0.0032 Cross Sectional 
Effect   24 

CS25 1 -3.8172 1.5087 -2.53 0.0119 Cross Sectional 
Effect   25 

CS26 1 -3.64189 1.5105 -2.41 0.0165 Cross Sectional 
Effect   26 

CS27 1 -1.86664 0.1808 -10.33 <.0001 Cross Sectional 
Effect   27 

CS28 1 0.681135 0.1945 3.50 0.0005 Cross Sectional 
Effect   28 

 



 

Parameter Estimates 

D Standar
Variable F Estimate d Error t Value Pr > |t| Label 

CS29 1 -5.96509 1.4554 -4.10 <.0001 Cross Sectional 
Effect   29 

CS30 1 4.618284 2.3750 1.94 0.0527 Cross Sectional 
Effect   30 

CS31 1 -0.48711 0.3070 -1.59 0.1136 Cross Sectional 
Effect   31 

CS32 1 3.491918 2.8848 1.21 0.2270 Cross Sectional 
Effect   32 

CS33 1 -0.47397 0.1051 -4.51 <.0001 Cross Sectional 
Effect   33 

CS34 1 -1.73727 0.4323 -4.02 <.0001 Cross Sectional 
Effect   34 

CS35 1 1.202964 0.6919 1.74 0.0830 Cross Sectional 
Effect   35 

CS36 1 -2.02645 0.1530 -13.25 <.0001 Cross Sectional 
Effect   36 

CS37 1 -1.37599 0.3470 -3.96 <.0001 Cross Sectional 
Effect   37 

CS38 1 -4.27435 1.5942 -2.68 0.0077 Cross Sectional 
Effect   38 

CS39 1 -1.36477 0.4029 -3.39 0.0008 Cross Sectional 
Effect   39 

CS40 1 -1.53224 0.4857 -3.15 0.0018 Cross Sectional 
Effect   40 

CS41 1 -4.07648 1.2306 -3.31 0.0010 Cross Sectional 
Effect   41 

CS42 1 -0.80589 0.3912 -2.06 0.0402 Cross Sectional 
Effect   42 

CS43 1 -1.50931 0.3213 -4.70 <.0001 Cross Sectional 
Effect   43 

CS44 1 -1.94182 0.3494 -5.56 <.0001 Cross Sectional 
Effect   44 

CS45 1 -2.05326 0.8430 -2.44 0.0154 Cross Sectional 
Effect   45 

Intercept 1 -53.7833 27.9718 -1.92 0.0554 Intercept 
LAREA 1 0.195133 0.0997 1.96 0.0513  
LFIRESITE 1 0.239262 0.0676 3.54 0.0005  

 



 

Parameter Estimates 

D Standar
Variable F Estimate d Error t Value Pr > |t| Label 

LTOTNIGHT 1 -0.19701 0.1855 -1.06 0.2890  
LAG6574 1 1.903728 1.2366 1.54 0.1246  
LPOPUL 1 5.091362 2.2149 2.30 0.0222  
LINCOMCAP 1 -1.20506 0.3277 -3.68 0.0003  
LGASPA 1 -0.24859 0.1893 -1.31 0.1901  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

APPENDIX 5.   
 
1. F-test for fixed group effects: 
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2. F-test for fixed group and fixed time effects:  
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APPENDIX 6. 
 
Hausman test for random effects, taken from the output of random effects model: 
 

Hausman Test for 
Random Effects 

DF m Value Pr > m 

7 4.27 0.7484 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

APPENDIX 7. 
 
Jarque Bera normality test 
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