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Editorial  
 

 

 

The publication of the European Journal of Geography (EJG) is based on the European 
Association of Geographers’ goal to make European Geography a worldwide reference and 
standard. As a result, the papers published in the EJG, including those on this issue, are 
focused in promoting the significance of geography as a discipline, in resolving global issues 
or applying geography, complementing, of course, the fundamental goals of improving the 
quality of research, learning and teaching of Geography. In other words with the EJG the 
European Association of Geographers provides a forum for geographers worldwide to 
communicate on all aspects of research and applications of geography with a European 
dimension, but not exclusive.  
 
As a result, every issue of the EJG provides a glimpse of the important role Geography can play 
in helping researchers, academics, professionals as well as decision makers and politicians in 
resolving a wide spectrum of problems. In other words, EJG following Geography which 
connects the physical, human and technological sciences is aiming at enhancing teaching, 
research, and of interest to decision makers, problem solving. That is, in every issue of the 
journal a reader can find answers of how aspects of these sciences are interconnected and 
are forming spatial patterns and processes that impact on global issues and thus effecting 
present and future generations.  
 
The goal of the editorial team, which up to now has been achieved to a great extent, is that 
the papers of the EJG by dealing with places, people and cultures, will explore those issues 
ranging from physical, urban and rural environments and their evolution to climate, pollution, 
development and political-economy. Thus, your contributions to the EJG are not only 
desirable, but necessary for Geography and Science as a whole.  
 
                                                                                                                           Kostis C. Koutsopoulos  

                                                          Editor EJG 
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Abstract:  

Demanovska Valley belongs to the most beautiful and the most valuable territories of Slovakia. 

It is a source of interest for its high country aesthetic and natural value not only from the 

scientific and professional point of view, but also from the touristic and recreational point of 

view. The aim of this paper is to evaluate the natural potential of Demanovska Valley, to 

analyze the development of tourism over the past 10 years, the current state of the cable cars, 

ski lifts and slopes, as well as accommodation facilities in the valley. Also to point to the 

growing interest in Demanovska Valley and the growing share of visitors within the district, 

country and Slovakia. We use the Intensity Index of Tourism Development to assess the 

attractiveness of Demanovska Valley, but also to point out how the development of tourism 

impacts the environment, as the monitored area is located in the Low Tatra National Park. 

 
Keywords: Resort Jasna Nizke Tatry, environment, protected areas, amenity, the intensity of tourism. 

1. INTRODUCTION 

Slovakia offers a very interesting and varied landscape from the tourism point of view. The 

development of tourism in Slovakia is one of the potential accelerators of economic 

development and factors in the standard of living.  

Its mountains with their spectacular scenery, majestic beauty and unique amenity values are 

one of the most poular destinations for tourists. The development of tourism in the mountains 

can be a key factor in the focal concern for overall improvement in people’s quality of life 

through sustainable economic development initiatives and environmental conservation. In 

socio-economic and environmental terms, tourism in mountain regions is a mixed blessing: it 

can be a source of problems, but it also offers many opportunities. 

The studied area – Demanovska Valley and resort Jasna Nizke Tatry, mainly its northern 

part, is one of the most important Slovak resorts lying in the Low Tatra National Park. It has 

been selected on the basis of progressive changes over the past ten years, particularly including 

a fast development of tourism and associated changes. The uniqueness and significance of 

Demanovska Valley lies in its two main functions and their mutual interaction. Firstly, it is 

extremely important for conservation of natural values and secondly, it enables recreation and 

tourism of international importance in excellent natural conditions suitable for free as well as 

bound tourism. However, there is a contradiction between nature conservation and economic 

objectives, between the tolerable load capacity of the area by incoming visitors and tourism 

mailto:iveta.rakytova@ku.sk
mailto:ivana.tomcikova@ku.sk
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itself, between the preservation of natural beauty providing an excellent tool for the recovery 

of mental and physical strength and recreation, relaxation and recovery itself often dealt with 

in the area. 

The aim of this contribution is to evaluate the natural potential of Demanovska Valley, to 

analyze the development of tourism over the past 10 years, the current state of the cable cars, 

ski lifts and slopes, as well as the accommodation facilities in the valley. We use the Intensity 

Indexes of Tourism Development to assess the attractiveness of Demanovska Valley, but also 

to point out how the development of tourism impacts the environment.  

2. BACKGROUND 

2.1 Materials and methods 

Tourism is a set of activities focused on meeting the needs related to travelling and 

accommodating persons outside their permanent residence, usually for leisure. Its purposes 

include relaxation, learning, health, recreation and entertainment, cultural and sports activities, 

or business travel. The priority is especially refueling physical and mental strength and the total 

regeneration of the body. Therefore many people prefer long-term stays in the natural 

environment, where the recreational function is provided mainly by natural landscape, which 

is characterized by minimal pollution of the individual components. 

Demanovska Valley has been the object of our research for several years (Tomcikova, 

Rakytova, Krticka, 2014; Tomcikova, Rakytova, 2015; Rakytova, Tomcikova, Krticka, 2015), 

where we have focused mainly on changes in secondary landscape. The strategic advantages 

of Demanovska Valley, which create a favourable potential for the development of recreation 

and tourism in this place, are primarily natural conditions in terms of diversity of landscape 

types, flora and fauna. 

Its most valuable asset is its relatively little disturbed mountain and foothill landscape. The 

landscape provides for a remarkably varied set of tourist and recreational activities in that 

natural environment. Significant changes in the landscape have occurred especially over the 

past 10 years just through tourism development. The location of the analyzed area in the 

national park naturally leads to a conflict between the protection of extremely important natural 

values (alpine landscape, karst) and economic objectives and interests in tourism development, 

especially represented by private investors. 

The intensity of tourism in tourist centres can be determined using a number of indices of 

intensity. For the purposes of this study, we employ seven indices of tourism, which determine 

the degree of tourism frequency over the analyzed area. 

According to Mariot (2001), the index which uses the most elementary statistical data is 

called the tourism function index, also called Defert index of tourist function (function Defert 

tourist rate - DF). 
 

DF =
B

R 
× 100        

B – number of permanent beds in accommodation 

R – number of residents 

 

This index reflects the intensity of tourist activities in an analyzed area through the ratio of 

the two populations (tourists and residents). The tourist function returns values from 0 to 

infinity. The higher the value, the more active we consider the tourist resort. This quantitative 

indicator shows the intensity of the quantitative aspect of tourism. It has the advantage that the 

input data for the calculation is easily available. It is possible to use specific forms of the index, 

for example intermediate calculations for individual accommodation (huts and cottages) or 

collective accommodation facilities (hotels, pensions, etc.). 
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However, its disadvantages include its exclusion of some data points (e.g. private 

accommodation, beds in huts and cottages, etc.), and the varying real utilization rates of the 

existing bed capacity (availability of the accommodation) (Zelenka, Paskova, 2002). 
From the tourism function index we can derive the index of the tourist load of the area. It is the ratio 

of the capacity of accommodation and the area of the territory (TL). 

 

TL =
B

A
 × 100    

B – number of permanent beds in accommodation 

A – total destination area 

 

Another group of indices consists of indices which express the intensity of tourism in a 

resort. The most commonly used indices are the Charvat index, the Schneider index (also called 

tourist intensity rate) and the tourist penetration index. 

The Charvat index (CHI) is the number of overnight stays by tourists per 100 residents. The 

Schneider index (SCHI) expresses the number of tourists per 100 residents. The tourist 

penetration index (TPI) is represented by the ratio of visitors times the average length of stay 

divided by the population times 365 (McElroy, 2003). 

 

CHI =
OS ×  100

R 
     

OS - number of overnight stays 

R - number of residents 

 

SCHI =
T ×  100 

R
     

T – number of tourists 

R – number of residents 

 

TPI =  
L ×  T

R ×  365
        

L – the average length of stay of tourists  

T – number of tourists 

R – number of residents 

 

The rate of occurrence of the tourists in the area reflects index of tourist density (tourist 

density rate - TDR). 

 

  TDR =
L ×  T

A ×  365
 

L – the average length of stay of tourists  

T – number of tourists 

A - total destination area 

 

For the purpose of evaluating a resort, indices of accommodation density are often used. 

They represent the number of accommodation facilities, or their capacity (number of beds, 

rooms) compared to the resort area, or the number of residents per accommodation or per bed 

and so on. 

The profit of tourism in a resort is particularly the accommodation tax from accommodation 

facilities. The following relation expresses the index of the degree of tourism development 

(DTD), which represents the gains of tourism in the municipality and residents (Cuka, 2011). 

 

       DTD =
G

R
                   

G – gains of tourism 

R – residents 

Our analysis of the statistical data from the Regional Office of the Statistical Office of the 

Slovak Republic gave us the first and basic overview of the intensity of tourism. Their data 

usually follows the statistical information for tourist accommodation establishments or for paid 

accommodation facilities. They focus on the number of visitors, the number of overnight stays, 

the number of accommodation facilities, their categorization, the number of beds and rooms or 

sales. 
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For data processing, we used the mathematical and statistical methods available in Excel. 

For a defined territory, natural potential, history and current status, we used the available 

literature, maps and other sources of information. 

As defined by Palatkova (2006), a destination is an assortment of various services 

concentrated in a particular place or area, which are provided in response to its potential for 

tourism. A destination provides services such as accommodation, meals, sports activities and 

entertainment. The attractiveness of a destination is therefore its essence and the primary 

motivational stimulus for its traffic. 

If managed well, tourism is often beneficial for a destination in terms of its environmental, 

socio-cultural, and economic impact. 

In terms of content contribution, we can state that tourism is important for a destination in 

the field of environmental protection, especially if: 

 

 the revenue from entry fees (to caves, parks) is used to fund nature protection; 

 taxes and charges (income tax, health fees, hunting and fishing licenses) are used 

to help finance the protection of natural resources; 

 the number of visitors in protected areas is controlled; 

 it contributes to the understanding of the need for environmental protection and the 

education of local residents as well as tourists. 

2.2 Location and demarcation of the study area and its nature bases 

Demanovska Valley is situated in the central part of the northern side of the Low Tatras. The 

highest point of the area is Chopok peak (2,024 m). The valley has a north-south direction and 

the total area of the valley is 44 square kilometres. The width below the main ridge of the Low 

Tatras reaches 6.7 km. From there a straight 10-kilometres-long line stretches to the north and 

opens into Liptovska basin at the height of 705 m a.s.l. near the village of Pavcina Lehota. 

Here, it reaches its minimum width of 2.4 km.  

 

 

Figure 1. Location of Demanovska Valley in Slovakia  

 

 

 

 

 

territorial units 

for statistics 

inclusion of analyzed 

area  

NUTS 1 Slovak Republic 

NUTS 2 Central Slovakia 

NUTS 3 Zilinsky Region 

LAU 1  

District of Liptovsky  

Mikulas 

LAU 2  Demanovska Valley 
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Figure 2. View of Demanovska Valley from Mt Ostredok 

Until 1964, Demanovska Valley was part of the town of Liptovsky Mikulas – Demanova. 

The gradual increase in permanent population as well as the overall development in 

Demanovska Valley was the impulse for the formation of the independent village of 

Demanovska Valley, which dates back to 1 August 1964. The village consists of five smaller 

units: Tri studnicky, Jaskyne, Repiska, Lucky, and Jasna. In Jasna, there are ski lifts, cablecars 

and the slopes of the ski resort Jasna Nizke Tatry, part Jasna – Chopok north. This resort is 

divided into three smaller centres interconnected by cablecars and ski lifts: Zahradky centre 

(900–2,004 m a.s.l.), Biela Put (1,117–2,004 m a.s.l.) and Otupne centre (1,141–2,004 m a.s.l.). 

However, accommodation is situated in all areas of the valley (Figure 1, 2, 3, 4). 

 

 

Figure 3. View of Demanovska Valley from            Figure 4. View of Demanovska Valley      
above                                                           from Mt Derese 

Demanovska Valley is part of the Low Tatras, which are, from the geological point of view, 

called core mountains. The most important building elements of the valley are its crystalline 

core, Mesozoic units and Quaternary sediments. We can divide the valley into northern and 

southern parts from the orographical point of view. 

The southern part forms the crystalline complex (granodiorites, less paragneisses) with 

typical shapes of periglacial processes and strong glacial erosion. The northern part consists of 

limestone-dolomite series. This part extends from Lucky and Repiská to the mouth of the 

Demanovka river, where it dives under a paleogene of the Liptov basin. This section is 

characterized by a relief based on monoclinal structure which is cut by an allochthonous flow 

of the Demanovka river and its tributaries to monoclinic series of ridges, narrow ridges and 

isolated rocks, separated by deep valleys. Extreme breakdown of the relief does not give great 

opportunities for the creation of surface forms (Lacika, 1992). The subsurface karst is 

represented mainly by the Demanovska cave system, the most extensive and the longest cave 
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system in Slovakia with a length of more than 40 km. The quaternary sediments include 

fluvioglacial deposits, glacial moraines and remnants of river terraces along the Demanovka 

river. This group includes solifluction streams, walls, scree cones covering the steeper slopes, 

not only in crystal, but also in limestone-dolomite area of Demanovska Valley. In terms of 

elevation the southern part of the valley belongs to the high highlands (the altitude exceeds 

1501 m) and the northern part to the central highlands (with a height span from 801 to 1500 m). 

Under the climate classification of Slovakia (Lapin et al, 2002), the territory of Demanovska 

Valley is located in a cold area in three districts: the relatively cool district (C1) with average 

temperatures in July from 12 up to 16 °C, in the cool mountain district (C2) from 10 to 12 °C 

and cold mountain district (C3) below 10 °C. A relatively large forest cover area and exposure 

of the slope have an impact on the temperatures, too. The average annual precipitation total in 

the period 1951 – 1980 constituted 1327 mm (station Jasna), 1158 mm (station Lukova) and 

1139 mm (station Chopok). The greatest long-term average precipitation totals occur in the 

summer months (June and July). The lowest totals are within the winter period. Towards the 

higher attitudes, the length of the snowfall period increases. The snow cover is mostly formed 

at the end of September and by the end of May it is gone. In the area of the main ridge, the 

period of snowfall lasts, on average, 250 days. Within the general flow of air, the wind 

conditions of Demanovska Valley are influenced by the orographic increase or decrease of the 

wind. The average wind speed increases with increasing altitude. The ridge areas are dominated 

mainly by north-south flow (or sometimes from the southwest and northwest) (Savrnoch, 

1978).  

Demanovska Valley is drained by the river Demanovka (left tributary of the Vah river) and 

its tributaries Zadna voda and Priecny potok. Demanovka has a length of 18.3 km and flows 

into the Vah river in the Liptov basin, west from Liptovsky Mikulas. It springs under Krupova 

hola, takes a left tributary Lukova, which springs under Chopok, and from the right side takes 

Podrozianka and Krcahovo. Then it takes Priecny potok from the left side on the western edge 

of Lucky, springing also under Chopok. The Demanovka river flows to the karst region in 

Lucky (950 m), where it is – depending on the intensity of flow – partly or fully immersed into 

the underground. Zadná voda springs under Polana and takes on tributaries Hlboka, Vysna and 

Nizna Sulkovianka, Kobylia, Ploska and, before the entrance into the karst area, it takes 

Otupianka from the right, flowing from the hills of Derese. At the height of 839 m a.s.l., part 

of the water dives underground and flows in the lower parts of the Stefanova cave (Malik et 

al., 2013). In the underground, it flows into Demanovka. In the karst area (Lucky and Repiska 

area) the water flows, depending on the intensity of flow, completely or partly into the 

underground through dives. On the surface, only a dry trough remains, inundated by persistent 

rainfall or during spring snowmelt (Savrnoch, 1978).  

Demanovka and its tributaries have participated in the formation of the Demanovska cave 

system – the system of nine levels (Bella et al., 2014). The entire submersible water in the Cave 

of Liberty connects to the underground flow of Demanovka, which also flows through the cave 

Vyvieranie in karstic seepages called Vyvieranie. The seepage of Demanovka (791 m) and its 

flow rate depends on the number of percolating and plunging water oscillating between 4 l s-1 

and 3499 l s-1. The total length of the underground flow of Demanovka – from massive 

waterline to the seepages – is about 3 km. After coming back to the surface, Demanovka leaves 

the Low Tatras and enters the Liptov basin at an elevation of 700 m. The average annual flow 

rates at the mouth of Demanovka in the Liptov basin in the years 1969 to 2009 were 812-1861 

l s-1 (Blaškovičová et al., 2011). Almost the whole Demanovska Valley belongs to the 

highlands of snow-rain drainage regime with high water levels in April-June, the highest flow 

rates in May and the lowest flow rates in January and February. The areas of the main ridge of 

Low Tatras have a transient snow drainage regime of high water levels in April–July or August, 

the highest flow rates in May and June and the lowest flow rates in January and February. The 
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average annual runoff is 25 to 35 l s-1 km² (Savrnoch, 1978). In the valley of Zadna voda, 

a tarn called Vrbicke tarn is situated. It is 4.16 metres deep, has an area of 6873 m² and it is the 

largest natural lake in the Low Tatras. Smaller lakes are in the glacial kettles of Lukova and 

under Derese. 

Depending on the differences in the rock substrate, terrain relief and climatic conditions in 

Demanovska Valley, several soil types have been created. On the basis of the crystalline 

complex, above the forest line, we find the Lithic Leptosols modal, accompanied by the 

cambisols, podzols and local podzolic soils. The humus horizon of these soils is strongly 

gravelled and stony. Up to 1400–1500 m there are widespread podzolic soils Cambisols, 

accompanied by Lithic Leptosols soils. Depending on the relief there are different subtypes of 

rendzinas on the carbonate base (Saly, Surina, 2002). Depending on the geological structure of 

the area, various types of soils have been created. On crystalline rocks, sandy-loam soil 

developed, whereas on limestone and dolomite, clay-loam soil formed. On the alluvial 

sediments we find aluminium-sandy soils. Overall, mostly clay-loam soils are represented in 

Demanovska Valley (Savrnoch, 1978). 

In terms of the phytogeographical division of Slovakia (Futak, 1980), Demanovska Valley 

belongs to the Western Carpathian flora (Carpaticum occidentale), to the circuit of flora of the 

high (central) Carpathians (Eucarpaticum) and its district of Low Tatras. The majority of 

Demanovska Valley is covered with forests. On the territory there are alpine communities on 

silicates, subalpine mountain pine communities on acidic substrates, spruce-blueberry forests, 

fir and spruce-fir forests, spruce-pine forests with occurrences of larch, and in the east there 

are dropped beech forests in mountainous areas. The vegetation is divided into several stages. 

Fir-beech zone up to 800–850 m, fir-beech and spruce, which goes up to 1000–1050 m; spruce 

degree extends up to 1400–1500 m; dwarf pines degree extends to an altitude of 1800 m and is 

followed by alpine meadows. 

In terms of the zoogeographical subdivisions, the territory of Demanovska Valley belongs 

to the province of the Carpathian Mountains (Montium Carpathorum) – the Low Tatras circuit. 

Since the vegetation zones of Demanovska Valley are represented from the alpine zone to the 

foothill zone, it provides favourable conditions for different species. Apart from several species 

of beetles, butterflies, amphibians and birds; ungulates, for example deer (Cervus elaphus), roe 

deer forest (Capreolus capreolus), wild boar (Sus scrofa) and predators, for example brown 

bear (Ursus arctos), lynx (Lynx lynx) and wolf (Canis lupus) live here as well. Mountain 

marmot (Marmota marmota) and Tatra chamois (Rupicapra rupicapra tatrica) live in the high 

altitudes. 

2.3 Tourism in Demanovska Valley 

2.3.1 Cave system in Demanovska Valley 

The first historical reference of the analyzed area dates from the 13th century. At the time, 

seekers of gold, silver and other metals began to appear and visit Demanovska Valley. The first 

written record of Demanovska Valley dates from the 5 December 1299, when the existence 

and discovery of the Dragon caves (Ice cave today) was first documented. The first human 

settlements in the valley were probably huts and shepherds’ huts built by the coming shepherds 

and woodcutters. From about the 18th century, objects associated with mining of iron ore, in 

particular hematite and siderite, were created at the end of the valley. Mining was stopped in 

the 19th century, but the trails and some of the submerged tunnels remained. In the early 20th 

century, the valley began to be associated with the development of tourism, mainly due to the 

discovery and the making available of the caves. This was a major impulse for the development 
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of tourism in Demanovska Valley at this time. It initiated the construction of tourism facilities, 

such as transport, roads and buildings for essential services, and access walkways. 

The cave system in Demanovska Valley is the largest cave system in Slovakia. This system 

comprises a complex of about 30 caves. The main core lies on the right side of the river valley 

of Demanovka. From a tourist point of view, the most important are: Demanovska Cave of 

Liberty and Demanovska Ice Cave (Figure 5). 

 

 
Source: http://www.nizketatry.sk/mapy/djslobody/djslobody.html[online] [cit. 2016-11-10] 

Figure 5. Cave system in Demanovska Valley 

Although caves in Demanovska Valley attract high visitor numbers, these have had a 

stagnant character since 2009. Nevertheless, the Demanovska Cave of Liberty is the most 

visited cave in the Slovak Republic (Figure 6). 

 

 
Source: Slovak Caves Administration, 2016[online] [cit. 2016-11-10] Available at: http://www.ssj.sk/sk/navstevnost-jaskyn 

Figure 6. Views of caves in the years 2006 – 2015 

2.3.2 Resort Jasna Nizke Tatry  

It was crucial for the development of tourism in Demanovska Valley to build the first chairlift 

from Jasna to Chopok in 1949 and subsequently a new recreational centre of winter sports 

(Rakytova, Tomcikova, Krticka, 2015).  

http://www.ssj.sk/sk/navstevnost-jaskyn
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In 1992, the company SKI Jasna, a.s. was established, the legal predecessor to TMR, by the 

National Property Fund of the Slovak Republic. In 2003, there was a change of trade name to 

Jasna Nizke Tatry, a.s. and in 2009, shareholders agreed to rename the company to Tatry 

Mountain Resorts, a.s. Just the change of owners of the resort led to rapid development. 

Demands on the quality of the ski resort were grown, and it led to its modernization 

(http://www.tmr.sk/about-us/history/) [cit.2016-11-10].  

The obsolete lift was replaced with a new modern cable car. In 2012, the new FUNITEL 

was put into operation on the north side of Chopok peak and a new cable car on the south side, 

renewing the link between both sides of Chopok peak after a 15-year hiatus.  

Currently, the centre is the largest and the most important tourist centre in Slovakia.  

Table 1. Cablecars and Ski Lifts in ski resort Jasna Nizke Tatry at present 

Cablecars/ 

Ski Lifts 

Length 

in 

metres 

Elevation 

in metres 

Lower 

Station 

 m a.s.l. 

Upper 

station 

m a.s.l. 

Capacity Type 

Priehyba – Chopok peak 2130 655 1349 2004 2480 Cabin 

Grand – Brhliska 1960 312 1113 1425 2400 Cabin 

Jasna – Priehyba 360 124 1225 1349 324 Cabin 

Zahradky - Rovna Hola 1720 463 1028 1491 2700 Chairlift 

Zahradky – Priehyba 1285 342 1038 1380 2400 Chairlift 

Biela Put – Jasna 816 101 1117 1218 1800 Chairlift 

Jasna – Lukova 1251 544 1126 1670 1800 Chairlift 

Otupne – Lukova 1725 514 1156 1670 1200 Chairlift 

Rovna Hola - Konsky Grun 1720 352 1491 1843 900 Chairlift 

Lucky – Vyhliadka 1879 344 943 1287 2460 Chairlift 

Zahradky 750 198 1038 1236 900 ski lift 

Pekna vyhliadka 908 295 1295 1590 800 ski lift 

Jasna – Lukova 684 291 1240 1531 840 ski lift 

Otupne – Zrkadlo 613 132 1170 1302 830 ski lift 

Brhliska 324 28 1387 1415 400 ski lift 

Otupne 405 69 1153 1222 500 ski lift 

Children Ski Lift, Biela Put 70 4 1146 1150 150 ski lift 

Children Ski Lift, Lucky 120 7 943 947 250 ski lift 

Source: cablecars [online] [2016-11-10]. Available at: http://www.lanovky.sk/?page=lan 

In Demanovska Valley there are 13 lifts, 3 cablecars and 7 chairlifts (3 are six-seated, 3 

four-seated and one two-seater), as illustrated in Table 2. Skiers have the opportunity to take a 

ride on all types of ski slopes at 28 ski slopes with a total length of 31,670 m (approx. 82 ha), 

of which 22,935 m (approx. 71 ha) could be artificially snowed by 240 snow points. From the 

28 slopes, 51.6 % are easy, 35.7 % medium and 12.7 % difficult slopes (Table 2). 

Table 2. Slopes in ski resort Jasna Nizke Tatry at present 

slopes number Length (m) 

TOTAL 28 31 670 

BLUE easy 15 16335 

RED medium 10 11320 

BLACK difficult 3 4015 

EVENING SKIING 1 990 m - Chopok north Biela Put 

SNOW PARK 1 Chopok north Otupne 

FREERIDE 12 12 free ride zones 

Source: Jasna [online] [2016-11-10]. Available at: http://www.nizke.sk/en/mountains/skiing/resort-information/ 

 

http://www.lanovky.sk/?page=lan
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Thanks to its all-year cableway operation, the Jasna resort offers a wide spectrum of sports 

activities even in summer – rides on mountain cars, scooters, or in the bike park, Nordic 

walking, a bungee trampoline, or lake boat rides. In the past three years, the resort has been 

focused on the development of cycling under the banner of the modern bike park Rocky 

Mountain Bike World Jasna. Thanks to its diversity, it offers trails of different difficulties. It 

makes use of the natural terrain and along with wooden obstacles and terrain adjustment it 

provides high quality mountain conditions and space for training and developing the skills of 

professional and less experienced riders, recreational cyclists, and for families with children it 

offers comfortable riding through the beautiful countryside, enjoying the views.  

The highest-situated bicycle route in Central Europe was opened there in 2014. It leads from 

Jasna through Rovna Hola to Chopok. The trail culminates at an altitude of 2004 metres. 

http://www.nizke.sk/en/bike-world-nizke/bike-world-Nizke/[2016-11-10]. 

There is also a family outdoor game prepared with new tasks and attractions of the Dragon 

Demian at Drakopark Chopok. So the resort has been transformed from a typical winter resort 

to a resort with year-round operation and use.  

2.4 Accommodation facilities in the Demanovska Valley 

The development of the centre has helped the development of accommodation facilities, 

especially hotels, guest houses and apartment houses. They began to form cottage settlements. 

Around the valley station and the intermediate station, hotel facilities, restaurants, and 

equipment for sports were built. In parallel, in the middle and lower part of the valley (Repiska, 

Tri Studnicky) the construction of new buildings was started.  

In terms of capacity, hotels have the dominant position (Table 3). 73.9 per cent of beds are 

located in hotels. Apartment houses make up 8.9% and pensions 6.5% of the total capacity of 

beds in Demanovska Valley. 10.8% goes to other types of accommodation (eg. bungalows, 

cottages, tourist accommodation). 

Table 3. Hotels in Demanovska Valley 

Category of hotel number hotels in % beds beds in % 

hotel** 3 17,7  537 14.5 

 hotel*** 8 47.1 1655 44.8 

  hotel**** 6 35.3 1501 40.6 

 

From the current 17 hotels in the resort, six originated in the period of 2005–2015, which 

makes up 35% of the total. 

TMR currently invested in technical equipment for the resort, as well as in accommodation 

and catering facilities. It owns four 4-star hotels (Tri Studničky, Hotel Grand, hotel Rotunda 

on the top of Mt Chopok with a panoramic restaurant called Rotunda, Boutique Hotel Posta) and 

Apartments Chalets Jasna de Luxe ****. TMR also operate ten dining facilities. 
In addition to the dining facilities, TMR also offers visitors multiple sport services – individual or 

group lessons with licensed instructors at the ski school.  

In addition, under the brand name Tatry Motion, TMR built a business network of 

specialized stores with top brands of the ski and snowboard range, ski schools and sports 

equipment rentals. Tatry Motion branches are located at the valley station of the mountain 

resorts TMR. The theme park shops offer souvenirs and specialized summer and sporting goods 

(http://www.tmr.sk/about-us/resorts/nizke-nizke-tatry/) [2016-11-10]. 
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3. ANALYSIS  

3.1 Assessment of the attractiveness of Demanovska valley for tourism  

Based on the statistical data we can conclude that the interest in Demanovska Valley continues 

to grow. The Figure 7 shows the positive fact that the number of visitors from Slovakia is 

growing gradually. Recalculating the representation of tourists in Demanovska Valley of 

statistical territorial units (NUTS 1 and 3) and local territorial units for statistics (LAU1), it is 

clear that within the district of Liptovsky Mikulas, it has a dominant position and a gradually 

increasing share in the Slovak Republic, respectively in Zilina Region (Table 4).

Table 4. Share of visitors in Demanovska Valley 

share of visitor sof Demanovska Dolina 

from: 2005 2006 2008 2009 2010 2011 2012 2013 2014 

all of visitors of Slovakia 2.8 2.6 2.1 2,0 2.7 2.7 3.1 3.4 3.5 

all of visitors of Zilina Region 15.2 14.5 11.1 10,7 14.0 13.4 15.4 16.8 17.5 

all of visitors of district Liptovsky Mikulas 34.2 33.6 28.4 28.7 36.4 32.6 35.4 36.8 36.9 

Source: Regional Administration of the Statistical Office of the Slovak Republic in Zilina, 2015. Data was not available for 

the year 2007. 

 

We processed an analysis of the tourist attraction of Demanovska Valley as a tourism 

destination in order to evaluate the level of development for the last 10 years. We used the 

indices based on different variables like the number of tourists, the number of beds in 

accommodation at the resort area (municipalities), or the population (formulas see chapter 2).  

Analysis of tourist function indexes in 2005–2015 revealed that the development of tourism, 

as well as tourist activity in Demanovska Valley, is very high. Based on Defert’s index (Table 

6, Figure 9), it was found that the area of Demanovska Valley was crowded by tourists. The 

highest value of the index was noted in 2005 and the lowest in 2006. From that time, the value 

of Defert’s index has remained approximately constant. (Figure 7, Figure 8) 

 

     
  

Source: Regional Administration of the Statistical Office of the Slovak Republic in Zilina, 2016. Data was not available for 

the year 2007. 

Figure 7. Number of tourists in D. Valley                       Figure 8. Number of overnight stays in D. Valley 
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The index of tourist load has had a fluctuating character. An exception is 2008, when the 

tourist industry was hit by the global economic crisis (Figure 10).  

 

          
 

 

 

 

 

 

 

 

 

 

 

        Figure 9. Index of tourist function in D. Valley                  Figure 10. Index of tourist load in D. Valley 

Indices reflecting the intensity of tourism in Demanovska Valley also showed high values 

(Figure 11). 

 

 

 

 

 

 

 

 

 

 

     

Figure 11. Charvat and Schneider index in Demanovska Valley 

By comparison of the intensity index for Demanovska Valley with the data for all of 

Slovakia and lower administrative units (NUTS 2 and LAV1), it is clear that Demanovska 

Valley is strongly influenced by tourism. While its values of the Charvat index are in the range 

of 10000–160000, the rest of the Slovak Republic and Zilina are in the range of only 100–400. 

The district Liptovsky Mikulas has slightly higher values of the index (1000–1500), 

nevertheless they remain below the values of the analyzed area. (Table 5) 

Table 5. Indices of the intensity of tourism for Slovakia, Zilina Region and District Liptovsky Mikulas 

CHARVAT INDEX 2005 2006 2008 2009 2010 2011 2012 2013 2014 

Slovakia 206.7 230.8 192.0 191.1 195.2 201.8 212.3 201.3 214.4 

Zilina Region 301.8 324.7 364.5 302.5 306.2 323.7 329.3 347.5 311.0 

District Liptovsky Mikulas 1269.7 1331.5 1390.3 1097.9 1155.3 1267.6 1338.1 1495.0 1351.5 

SCHNEIDER INDEX  2005 2006 2008 2009 2010 2011 2012 2013 2014 

Slovakia 63.7 66.5 75.6 62.5 62.5 66.2 69.8 74.8 68.8 

Zilina Region 90.2 94.0 110.3 92.4 94.4 104.2 109.7 118.7 106.5 

District Liptovsky Mikulas 377.9 383.4 409.7 325.7 345.0 405.2 451.9 516.3 481.5 

 

A similar situation is also observed in the ratio of tourists to residents, where the values for 

Demanovska Valley are well above values for the other territorial units. Also, the tourist 
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penetration index has had an increasing value. This means that the number of tourists and their 

average length of stay in Demanovska Valley has been growing since 2005. 

A high level of accommodation development influences the index of accommodation 

density.  

Data on how the village of Demanovska Valley has profited from tourism was available and 

published only for the period of 2011–2015 (DTD index). The valley received its highest 

income from municipality taxes for the accommodation of guests in tourist facilities and for 

parking (Table 6). 

Table 6. Indices of tourism in Demanovska Valley  

 
x ... data was not available. 

 

The sales of the accommodation facilities are only available until 2013 (Figure 12). Since 

this time, new data has not been published. However, according to this data, profits have been 

increasing, which is associated with an increase in the number of visitors.  

 

 
Source: Regional Administration of the Statistical Office of the Slovak Republic in Zilina, 2015  

Figure 12. Sales for accommodation in euro 

The increasing interest in Demanovska Valley is also reflected by the growth in the average 

accommodation price from 18 € to nearly 30 € (Regional Administration of the Statistical 

Office of the Slovak Republic in Zilina, 2015). 

 

 

DF TL CHI SCHI TPI TDR DTD

year index of 

tourist 

function

index of 

tourist 

load of 

area

Charvát 

index

tourist 

intensity 

rate

tourist 

penetratio

n index

tourist 

dentisty 

rate

degree of 

tourism 

developme

nt

number of 

beds  per 

the area 

number of 

rooms per 

the area

number of 

hotels per 

the area

2005 937.74 5508.88 152565.57 44857 4.18 18.51 x 55.09 19.73 0.27

2006 521.99 6102.40 87769.63 24789 2.40 19.20 x 61.02 21.82 0.27

2008 613.76 5600.84 83834.25 26076 2.30 15.70 x 56.01 20.67 0.31

2009 652.17 5793.10 75868.23 22915 2.8 12.99 x 57.93 21.42 0.33

2010 635.48 6727.27 99763.55 29658 2.73 17.71 x 67.27 23.55 0.33

2011 715.47 6390.80 115671.94 34449 3.17 18.41 1044.54 63.91 22.9 0.33

2012 732.84 7433.65 135045.90 43364 3.70 20.72 1376.04 74.34 26.31 0.33

2013 722.74 7519.33 152287.36 49800 4.17 24.15 1411.16 75.19 26.12 0.33

2014 687.67 7347.96 132288.36 44160 3.62 22.12 1248.89 73.48 25.71 0.36

2015 665.12 6971.79 134268.77 45677 3.68 23.14 1262.46 69.72 24.28 0.36

                                                              indices

indices of acomodations density
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3.2 The development of tourism in Demanovska Valley and its impact on the 

environment  

The territory of Demanovska Valley is significant in terms of natural heritage and conservation. 

More than 98 % of this valley is located in the Low Tatra National Park, which was founded 

in 1978, although efforts to protect natural values of this area date back to the twenties of the 

last century. The bulk of the valley falls into the ecological network of protected areas of the 

European Union’s Natura 2000 bird area. In the central part we find the National Nature 

Reserve (NNR) Demanovska Valley (8.36 km2). There are also several Small Protected Areas 

(SPA): National Natural Monument (NPP) Demanovske Caves, which in 2006 was included 

into the Ramsar List of Wetlands of International Importance, Cave Okno, Stefanova cave and 

Vrbicke glacial tarn. 

The territory has a relatively high predisposition to geodynamic phenomena, especially 

landslides and potential water and gully erosion. These symptoms can be observed mainly in 

connection with the construction and reconstruction of ski slopes. In locations that are directly 

influenced by construction activities, significant changes in the structure and species 

composition within the plant community can be observed. The result is large erosion and 

transport of unstable soil and stony material, bad regeneration of grasslands, occurrence of 

ruderal vegetation and species not natural and original for this area. The construction of new 

ski slopes (Figure 13, 14) and the expansion of existing ones requires extensive deforestation. 

This is associated with the construction of new ski lifts, trenches for electrical cables, water 

supply, data infrastructure and other equipment associated with artificial snowing. As a result, 

the integrity of forests is disturbed and in many places, original soil and vegetation cover is 

replaced. 

                      

Figure 13. Construction of the new cablecar to                Figure 14. Construction of the new cablecar 

Priehyba                                                                           to Chopok – FUNITEL 

Also some parts of alpine meadows, especially close to the peak of Mt Chopok, have long 

suffered from human activities (Figure 15, 16). Problems have arisen from a great increase of 

tourists following hut, cableway and road construction during the past decade. The peak, which 

was previously difficult to reach, is today engulfed by hikers in the summer and skiers during 

the winter season, causing problems with trail degradation, mechanical damage to vegetation 

and soil erosion.  

Tourists often deviate from the paths, thereby causing trampling of the original vegetation 

cover. Hike trails without plant cover are vulnerable to water and rill erosion. Bike World Jasna 

is one of the new activities in the research area, involving 5 downhill trails. Many parts of the 

trails use natural terrain along with wooden obstacles and terrain adjustment, some parts use 

forest roads and ski slopes.  



Rakytova I. and I. Tomcikova / European Journal of Geography 8 2 6–23 (2017) 
 

European Journal of Geography-ISSN 1792-1341 © All rights reserved                                                                                20 

                            

    Figure 15. The peak of Mt Chopok, Kamenna chata            Figure 16. View from the top of Chopokcottage                                

Regeneration of such sites is problematic in many aspects. The construction of new 

accommodation and service facilities and new roads is also problematic. Despite the fact that 

end of the valley is already filled with a variety of accommodation, catering facilities and 

facilities serving the entertainment of visitors, construction of new recreational facilities is 

constantly being proposed. 

Interestingly, it is no longer only the dominant investor – TMR, but also local associations 

of land owners who invest in real estate projects. Investments in the modernization of 

accommodation and catering facilities, ski infrastructure and premium services have led to an 

increase in the number of tourists. In addition, the resort annually organizes several spectacular 

events that abruptly burden the environment. 

The visual image of the landscape is changing with the development of tourism. 

Infrastructure is being integrated into the structure of natural elements and architecturally 

changes the nature of the landscape. Typical anthropogenic linear structures of the territory are 

ski lifts and gondolas, which along with grassy slopes determine the characteristic appearance 

of the landscape. The excessive construction of recreational facilities, hotels, guest houses, 

apartment houses, and cottage settlements has also had a negative impact. Fragmentation of 

the forest has made the forest more susceptible to strong winds which have produced large 

clearings on the slopes of the valley (Figure 17, 18). 

 

             

       Figure 17. Zahradky centre                                        Figure 18. Otupne centre, cablecar Grand Jet 

A frequently overlooked problem is noise pollution of ski resorts and their surroundings. 

The most significant impact on the fauna of the northern side of Chopok during the operation 

of the ski resort is the disturbance caused by the noise produced by skiers, hikers, snow cannons 

and grooming machines maintaining the ski slopes. Snow cannons often also operate during 

the night when their noise level reaches 60–115 dB. In recent years, the organization of various 
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activities and events on the ski slopes associated with loud music has contributed to the noise 

pollution. The facility Happy End providing evening entertainment of skiers is located directly 

in the resort centre.  

Development is also related to transportation accessibility and traffic growth. A major 

problem is especially the fact that the only access road to the ski resort is the road II / 584 that 

goes through a deep narrow valley, where the exhaust gases remain longer. Parking is 

addressed by a system of multiple parking lots (Figure 19). Before entering the Valley, there is 

a parking lot for 650 cars and a ski bus (Figure 20) can be used to reach the resort (connection 

ten times a day during the winter season). Right in the village there are five other parking lots 

with a total capacity of 800 parking places. 

 

     

Figure 19. Parking places in Demanovska Valley                   Figure 20. Skibus from L. Mikulas to Jasna                                             

4. CONCLUSIONS  

Almost all of the most important winter tourism resorts in Slovakia are located in national parks 

and protected landscape areas. The model area – Demanovska Valley is located in the Low 

Tatra mountains, which are part of the NAPANT national park. 

This resort has developed rapidly over the past 10 years. Today the resort Jasna Nizke Tatry 

has become the most important resort in Slovakia. As the largest ski arena with great conditions 

for winter sports in Slovakia, it offers endless opportunities for entertainment and active 

relaxation. 

In 2014, the resort of Jasna, Low Tatras received five prestigious quality awards 

“Internationaler skiareatest”. In November 2014, the resort won the World Snow Awards in 

the category of fastest growing centre, “the best up and coming resort”. In November 2015, it 

was given the prestigious World Ski Award in the category “the best Slovak ski resort in 2015”. 

This award has included the centre in a group of the 24 best ski resorts in the world. 

(http://www.Nizke.sk/hory/lyzovacka/denne-aktuality/) [2016-11-10]. 

However, uncontrolled tourism development causes a waste of natural resources. This 

brings a lot of pressure on the territory and leads to negative consequences such as soil erosion, 

rising pollution, unnecessary loss of natural resources, the disappearance of forests, etc. In the 

analyzed area, we consider the most serious environmental problems related to tourism 

development to be the erosion of soil cover, fragmentation of the landscape, changes in the 

visual image of the landscape, a growing number of visitors, new construction of tourist 

infrastructure, noise (related to the activity of visitors in the resort), traffic flow and new 

activities which are implemented (Bike World, skialpinism). 

 

Finally, a few remarks: 

 As shown by the overall assessment of natural conditions as well as material and 

technical equipment of the analyzed area, we can conclude that the attractiveness 
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of the resort will grow. This is evidenced by the fact that in 2016 the resort hosted 

the World Cup races in Alpine skiing for women. 

 The private investor has had considerable impact on the centre, often at the 

expense of the environment (construction of new ski lifts, ski resorts, hotels). 

 The indices evaluating the attractiveness of the area clearly show that the 

analyzed area will retain its dominant position on the market in the winter season 

and – by building the supporting infrastructure for summer activities – will 

become a first-class centre of tourism in Slovakia. 
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Abstract 

Prior to Romania’s joining the European Union in 2007, the Romanian government assumed 

the responsibility to fully implement Community legislation in the field of nature 

conservation. This led to a rapid increase of protected surface areas (from 7% in 2005 to 20% 

in 2009) and a significant overlapping of EU and national protected areas. Due to a lack of 

resources, the governance of protected area transformed from state management exclusitory 

to a participatory one. Currently, the Romanian government is still a key actor in 

conservation and governance of protected area, organizing the decision-making process but 

delegating the responsibility for the implementation of the conservation policies to other 

organizations (e.g., local public bodies, enterprises, NGOs). We outline the changes in 

protected areas governance and highlight the emerging key non-governmental participants. 

Furthermore, we compare Romania’s case to other governance models and discuss 

opportunities for a more decentralized system. A transparent decision-making approach is 

required for a better interconnection between all the institutions involved in the 

administration and also for improving governance of Natura 2000 protected areas in 

Romania. 

 
Keywords: Birds directive, habitats directive, protected areas governance, Eastern European 

countries. 

1. INTRODUCTION  

The major outcome of European Union (EU) policies on biodiversity is Natura 2000 network, 

designed to protect species and habitats listed in two legal norms: the Directive on the 

conservation of natural habitats and wild fauna and flora (i.e., Habitats Directive) and the 

Directive on the conservation of wild birds (i.e., Birds Directive) (Council Directive 

92/43/EEC 1992, Directive 2009/147/EC 2009, Evans 2012). Additionally, to implement the 

objectives of the Convention on Biological Conservation (CBD), in 2011, EU adopted a new 
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European Biodiversity Strategy (European Commission 2011), which represents a bold 

contribution to minimize global biodiversity loss (European Environment Agency 2010).  

The European Biodiversity Strategy targets six specific goals to be achieved by 2020, as 

follows: 1) to adequately implement the Birds and Habitats Directives, 2) to maintain and 

restore ecosystems and their related services, 3) to increase participation of agriculture and 

forestry at maintaining and enhancing biodiversity, 4) to secure the sustainable use of 

fisheries resources, 5) to prevent the introduction of invasive alien species, and 6) to alleviate 

global biodiversity loss (European Commission 2010). As a EU member country, Romania is 

legally bound to both Birds and Habitate Directives following at the same time national 

norms and other national requirements (i.e., Government Emergency Ordinance 57/2007 

regarding the natural areas regime) (Guvernul Romaniei 2007). Nevertheless, Romania is still 

facing difficulties to accomplish the goals established by European Biodiversity Strategy, for 

example financing of Natura 2000 sites administrators or custodians.  

Natura 2000 network includes two categories of protected areas: Sites of Community 

Importance – SCIs (designated under Habitats Directive) and Special Protection Area – SPAs 

(designated under Birds Directive) (Evans 2012, Gruber et al., 2012). Each Member State has 

the authority to choose specific conservation measures aiming at achieving and maintaining a 

favorable conservation status of species and habitats (Popescu et al., 2014), consequently, the 

degree of protection may vary from site to site (Gruber et al., 2012). The 28 Member States 

designated 27,312 terrestrial and marine sites encompassing 1,147,956 km2 with 601,393 km2 

terrestrial SCIs and 537,981 km2 terrestrial SPAs (18.14% of the land territory of the 

European Union Member States) and more than 3,000 SPAs encompassing a surface of 

360,350 km2 from which 283,076 km2 are marine SCIs and 187,452 km2 marine SPAs (5% 

of the total EU marine area) (European Commission 2016). Presently, under the two 

Directives, are found 231 natural protected habitats, 1,563 animal species, 966 plant species, 

and 193 vulnerable birds (Council Directive 92/43/EEC 1992, Directive 2009/147/EC 2009). 

Natura 2000 network in Europe outlines the differences among countries in terms of size 

and number of sites. Spain, together with France and the United Kingdom encompass 38% of 

total EU28 Natura 2000 area (433,925 km2) (Fuentes et al. 2011, European Commission 

2016). Sweden and Italy represent the group of countries with the highest number of Natura 

2000 sites, accounting for more than 43% of total number of sites (11,877 sites) (Estreguil et 

al., 2013). 

The necesity to adopt a concept which would comprise not only all the actors involved in 

the management process of protected areas but also to capture all the decisional process and 

interactions among them (i.e., governance of protected areas), came into focus within the Vth 

IUCN World Parks Congress held in Durban, South Africa in 2003 (IUCN 2017). 

Governance is defined as the interaction among organizations, processes, and traditions that 

regulate power, responsibilities, and decisions making (Graham et al., 2003). In governance 

of protected areas, the state tends to decentralize responsibilities and favor a participatory 

approach for identifying priorities, objectives, and management processes (Lausche et al. 

2011). The mechanism of governance as reflected in definition of IUCN, involves the 

interactions which can be exploited as partnerships based on collaboration among actors 

proved to be more successful (Prager 2015) even if this envisages higher costs (Margerum 

and Robinson, 2015). 

In many Western European countries, legislative and budgetary responsibilities for nature 

conservation are transferred to the regional level, e.g., Italian and French regions, Spanish 

autonomous communities, while in Eastern Europe the powers are more centralised (Borrini-

Feyerabend et al., 2013). In Eastern Europe the common model is “delegated governance”, 

which may be further divided into “less centralized” (i.e., management is transferred from top 

level to a subordinate level within the same institutional group, e.g., Ministry of Environment 
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to local Environmental Protection Agencies) and more “delegated” (i.e., management is 

transferred to organizations that do not belong to the same institution, e.g., Ministry of 

Environment to an non-governmental organization) (Stanciu and Ionita, 2014). 

The objective of the paper is to review the process of implementation of Natura 2000 

network in Romania, and the changes in protected areas governance, highlighting the 

emerging key participants. Additionally, we compare Romania’s case to other governance 

models and discuss opportunities for a more decentralized system approach. 

2. NATURA 2000 IN ROMANIA 

Prior to 1990, Romanian authorities designated approximately 4% of national territory as 

protected areas (Ioja et al. 2010), but failed to enforce their protection (Primack et al. 2008). 

After the end of the communism regime (year 1989) there were negligible changes aimed to 

improve enforcement and lacking any focus on habitat and species conservation (Hartel et al. 

2010). 

The process of joining the European Union was a key moment in the development of 

conservation planning activities leading to a rapid increase of Romanian protected areas (Ioja 

et al. 2010, Stringer and Paavola 2013). Romania is falling under the mainstream of 

worldwide countries, having most of the protected areas established and managed by the 

government authorities (Balasinorwala 2014). During the pre-accession process, Romania 

was under significant pressure to intensify efforts towards biodiversity conservation by 

implementing Natura 2000 network. As noticed in its 1999 report, the European Commission 

highlighted the weak administrative capacity of Romanian environmental agencies as a part 

of the Chapter 22 Environment of the negotiations (European Commission 2000), but also 

emphasized the efforts made to harmonize the Romanian legislation with the Community 

acquis. One year later, in the annual regular report “the need to prepare for the Natura 2000 

network” is highlighted (European Commission 2001), while the 2003 report, noted the need 

of “the data collection for the identification of sites and special protection areas” (European 

Commission 2003). Although the public opinion provides support to environmental actions, it 

was not the same in Romania at the beginning of Natura 2000 network implementation. The 

lack of communication and cooperation experience of Romanian authorities combined with 

other types of conflicts identified related to Natura 2000 decision-making and management 

(European Commission 2009) lead to a negative attitude in particular of local communities 

and authorities towards designation of new protected areas. 

The Romanian Ministry of Environment, through its National Agency for Environmental 

Protection and local Agencies for Environmental Protection, led the process of Natura 2000 

sites designation. These agencies were charged with submitting the required Standard Data 

Forms for each candidate site (Papp and Tóth, 2007). After compiling the national list, the 

European Commission checked for gaps in protection at the biogeographical level (Evans 

2012). 

Natura 2000 network in Romania was gradually implemented in four stages. In the first 

stage, after joining EU, 14% of Romania’s territory was designated as SCIs, two years later 

the network was significantly enlarged by adding the first SPAs, covering an additional 12% 

of Romania’s area. In these two stages, nearly 96% of pre-Natura 2000 system represented by 

national protected areas was included in Natura 2000 (Ioja et al., 2010). The third stage 

occurred in 2011, when the newly established SCIs increased to 17% and the new SPAs to 

15% of Romania’s territory. Combined, the new designated sites, as part of the Natura 2000 

network, increased the protected surface areas to 22.56% of Romania. The process continued 

in 2016, when 54 SCIs (18% of Romania’s territory) (Ministerul Mediului Apelor si 

Padurilor 2016a) and 22 SPAs (Guvernul Romaniei 2016) were added to Natura 2000 
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network in Romania, achieving a high degree of sufficiency objective (i.e., ranges of species 

and habitats are sufficiently covered by the existing sites, (Papp and Tóth, 2007)).  

To date, Romania’s Natura 2000 network includes 606 sites (435 Sites of Community 

Importance declared under Habitat Directive and 171 Special Protection Areas declared 

under Birds Directive) covering a surface of 55,647 km2 (22.56% from Romania’s terrestrial 

area) (Table 1, Figure 1) (EIONET Central Data Repository 2016), being close to the 

assumed goals. These sites encompass five EU Biogeographical regions: Alpine, Continental, 

Pannonian, Black Sea, and Steppic. 

Table 1. Progress in implementing Natura 2000 in Romania (cumulative number of sites and surface)1 

Year of designation Sites of Community Importance Special Protection Areas 

2007 273 (32,833 km2) - 

2009 273 (32,833 km2) 109 (28,384 km2) 

2011 382 (39,375 km2) 149 (35,348 km2) 

2016 435 (41,966 km2) 171 (35,348 km2)2 

1 EIONET Central Data Repository (http://cdr.eionet.europa.eu/ro/eu/n2000) 
2 Surface not yet updated 

 

 

Figure 1. Natura 2000 network in Romania (data as per January 2016). 

Romanian Natura 2000 network protects 88 natural and semi-natural habitats, 236 rare, 

threatened or endemic plants, mammals, reptiles, amphibians, fish, and invertebrates species 

(under Habitats Directive) and 108 birds species (under Birds Directives) (EIONET 2014). 

Under Article 11 of the Habitats Directive, Romania has to monitor the conservation status of 

the natural habitats and species and to report to the European Commission every six years 

according to Article 17 of the same Directive (Council Directive 92/43/EEC 1992). The 

reporting process for Birds Directive is foreseen in Article 12 (Directive 2009/147/EC 2009). 
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These mandatory reports benchmark the implementation of the two Directives, and propose 

improvement measures for the conservation activities. 

In 2013, Romania conducted a first assessment of the conservation status of habitats and 

species (EIONET 2014). Although most of the habitats were assessed favorably in terms of 

surfaces included in Natura 2000, in Pannonian, Steppic and Alpine biogeographical regions, 

the structure, functions and future prospects needs to be expanded near term by implementing 

additional management activities. A lower number of habitats were assessed as having an 

overall inadequate and bad conservation status, particularly for the Black Sea, Marine Black 

Sea, Pannonian, Continental, and Alpine habitats (EIONET 2014).  

As shown in Figure 2, the conservation status of most of the species was assessed as 

inadequate, including future prospects and overall conservation status. These evaluations are 

confirmed by independent studies, as, for example, reptiles and amphibians (Popescu et al., 

2013). 

 

Figure 2. Conservation status of species protected under Habitats Directive (FV = favourable status, U1 

=Unfavourable – Bad, U2 = Unfavourable – Inadequate, XX – Not evaluated)1 

1EIONET Biogeographical assessments of conservation status of species and habitats under Article 17 of the Habitats Directive (2007-2012) 

 

This demonstrates that even if Romania performed satisfactorily in terms of including 

species and habitats under Natura 2000 constraints, there is a significant delay in adopting 

specific programs and actions to improve the conservation status of the biodiversity (Milieu 

Ltd, 2016). 

3. GOVERNANCE OF NATURA 2000 IN ROMANIA 

The governance of Natura 2000 network in Romania includes activities such as: designation, 

management, and evaluation of Sites of Community Importance and Special Protection Areas 

(Stanciu and Ionita, 2014). These processes require multiple actors with various skills (Table 
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2); for example: The Ministry of Environment, National Environmental Protection Agency, 

local Environmental Protection Agencies, Romanian Academy, research and educational 

institutions, non-governmental organizations, and other stakeholders. National Environmental 

Protection Agency is the key institution, as it is designed as the competent authority, being 

authorized to provide technical support for drafting policies and ensuring that all other actors 

comply with the rules for good governance (Stanciu and Ionita, 2014). However, the 

interaction of governance actors is more complicated than the suggested top-down approach; 

non-governmental organizations, research and educational institutions having a pivotal role 

for implementing concrete conservation programs (Nita et al. 2016). 

Table 2. Institutional responsibilities towards Natura 2000 in Romania 

Ministry of Environment National Environmental  

Protection Agency 

 Organize and coordinate development of 

Romanian Protected Area Network 

 Ensure the management of protected areas 

and control of the activities and interactions 

 Coordinate, monitor and controls the activity 

of managers or custodians of protected areas 

 Monitor the management activity of protected 

areas 

 Participate to evaluation committee for the 

awarding of custody and administration of 

protected areas 

 Endorse regulations, conservation measures 

and management plans of protected areas 

 Coordinate the administration of protected 

areas not taken in custody  

Nature Conservation and Biodiversity 

Department  

 Enforce the legislation in the field of nature 

conservation, biodiversity and sustainable 

development 

 Coordinate strategies and environmental 

policies implementation at regional and local 

level in the field of nature conservation, 

biodiversity and sustainable development 

 Coordinate the administration of protected 

areas not taken in custody  

 

Commencing in 2016, the governance approach was changed again, by establishing a new 

authority, the National Agency of Protected Areas, aiming at coordination of protected areas 

management. This new system might provide an improved institutional framework in the 

future, however, this is uncertain, as the agency will have only a supervisory role, while the 

management plans will be implemented by other independent organizations, including NGOs 

(i.e., custodians of protected area) but without regular funding. From this perspective, taking 

into account the lack of administrative capacity, we can assume that the implementation of 

Natura 2000 network come to reassert the lack of experience regarding Natura 2000 protected 

areas governance in Romania. 

To date, according to the Ministry of Environment database (Ministerul Mediului Apelor 

si Padurilor, 2016b), only 55% (239 sites: 188 SCIs and 51 SPAs,) from a total of 531 Natura 

2000 sites established prior 2016 are under the custody of NGO’s (110 sites), state owned 

companies (59), public authorities (44), private companies (18), universities and research 

organizations (8 sites) (Ministerul Mediului Apelor si Padurilor, 2016b). A high number of 

Natura 2000 sites are officially administrated by the local Environmental Protection 

Agencies, but without allocated resources. The lack of involvement of the Romanian state in 

the management field is due to shortage in financial and human resources and the lack of 

field experience. This is evident in accessing conservation funds, such as LIFE Nature, where 
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NGOs and universities performed more effectively than public authorities (Nita et al., 2016). 

The low number of sites under control might be due to the vague legislation language but also 

due to the lack of a well trained staff. This is comparable to other environmental issues, such 

as protection of landscape (Nita et al., 2015). All these issues lead to inadequate management 

of protected areas (Kati et al., 2015) and consequently to poor conservation programs that are 

reflected in regional developments and in terms of policy prospect, that require favorable 

support at the national level (Korres et al., 2013). 

A fundamental document for implementing efficient conservation measures is the 

personalized management plan for each protected site (Thomas and Middleton, 2003). By 

law, in 2000, the Romanian government clarified the purposes and management of national 

protected areas (Appleton 2002). Aimed to ensure the conservation measures as well to 

protect natural resources, the management plans usually include an introductory part along 

with the context of the plan. After this introduction, the first chapter is dedicated to the 

description of the protected area, followed by a section with the management goals and 

objectives as well as the actions and manner in which they will be implemented. The 

preparation of management plans is unwieldy in Romania, due to a combination of factors; 

overlapping of protected areas (e.g., national parks, sites of community interests and special 

protected area covering the same area), organizational diversity of custodians, lack of 

political support, gaps in knowledge, and diverse bureaucracy for approving the plans. Thus, 

in four years (2012-2015) the Ministry of Environment approved only 10 management plans, 

while in the first 6 months of 2016 more than 210 obtained approval, covering 500 Natura 

2000 sites, including those without a custodian (Ministerul Mediului Apelor si Padurilor, 

2016c). 

In Romania, the governance system is hierarchical and highly centralized, although there 

are examples of management adaptation at the local level. The governance process may be 

characterized by a mix, a transition from governance by government to shared governance 

where the participation of local communities is included where the management 

administration and design need to be customised taking into account the existent social, 

economic, political and ecological context (Bennett 2014). 

4. CONCLUSIONS 

After 1990, Romanian authorities started to enhance the conservation status of species and 

habitats of national interest by increasing the protected surface areas. However, these efforts 

were not followed by any appropriate administration or financing support (Ioja et al., 2010). 

After joining the European Union, in Romania, the conservation policies were directed 

towards creating a Natura 2000 network, but at a faster pace than older European Union 

members (Evans, 2012), which led to uncertainty in what type of governance systems fits the 

Romanian legislation and institutional framework. The Ministry of Environment faced new 

challenges in managing them due to the larger expansion of protected areas in size and 

number. This was also an opportunity for the scientific community, as well for the NGOs, to 

significantly contribute to the new governance system, which is today, characterized by an 

increased public participation in decision making.  

However, considerable improvements in managing Romanian protected areas should be 

made by incorporating a coherent, unitary, and collaborative approach among Government 

Departments and Agencies, public authorities, landowners, non-governmental organizations, 

researchers and other interested stakeholders. This may be performed by creating a predictive 

financing system for management activities, as well as a more flexible legal framework that 

envisages updating management plans (Hochkirch et al., 2013). The responsible authorities 

should consider improving the transparency of the governing process in order to increase the 
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connection among the institutions involved in the management process of protected areas and 

to maintain a constructive dialog with all involved stakeholders. Furthermore, the political 

instability and repetead changes of the Ministry of Environment jurisdictions have a negative 

impact on the governance of protected areas and thus, influence the implementation of the 

Birds and Habitats Directives. Although the governance mechanism of Natura 2000 protected 

areas in Romania completes 10 years of implementation and significant progress has been 

made, improvements still needs to be done in order to implement policy and governance 

actions in the light of environmental conservation. 
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Abstract 

Since 1971 the programme Man and the Biosphere (MaB) of UNESCO has been dedicated to 

promoting Protected Areas in which conservation of nature is closely linked to territorial 

development that is beneficial to local communities. In Spain the first area declared as a 

Biosphere Reserve was Sierra de Grazalema (1977). The history of the management of this 

Protected Area is now significant enough to analyze how the applied initiatives aimed at 

conservation have harmonized with those most directly committed to social and economic 

development. This paper provides an extensive review of the conservation and development 

programmes and associated measures implemented in the last ten years in Sierra de 

Grazalema. 

 
Keywords: Biosphere reserve, conservation, development, protected areas, Grazalema. 

1. INTRODUCTION 

During the last several decades, the role of Protected Areas (PA) has been significantly 

redefined in relation to the debate on sustainability. These changes have been accompanied 

by major updates in European and worldwide policies on PA (Antón et al. 2008). Mose and 

Weixlbaumer (2006) and Gamper (2007) published papers on a genuine paradigm shift from 

static protection to dynamic and integrated approaches. Initially, PA were seen as genuine 

nature sanctuaries whose functions were limited to the protection of the environment and to 

the preservation of natural settings for mainly urban societies. These functions were 

understood as essentially being opposed to the goals of economic development. After the Rio 

Conference, PA tried to overcome the dichotomy between protection and resource use by 

applying dynamic and innovative forms of management. 

PA increased since the 1970s and have become a valuable tool for the development of 

local communities, both within and outside their borders. In this context, Biosphere Reserves 

(BRs) can be considered as a key category in the implementation of new functions attributed 
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to PA. Since its beginning, the Man and the Biosphere (MaB) Programme was developed as a 

tool for reconciliation of conservation efforts related to development (Batisse 1982). 

Despite these advances that have taken place in this area since the 1990s, the need to 

overcome the conservation-development duality and to integrate PA into a regional context 

remains a challenge (Gómez 2016). 

In this paper, we are analyzing the role of developmental policies in management of these 

areas. A discussion as to whether there is a real agreement between the prevailing philosophy 

of dynamic and integrated management of PA and the reality of the programmes and 

activities that have been implemented in recent years will be presented. This analysis is based 

on a case study of the BR Sierra de Grazalema (BRSG).  

The objectives of this paper are to: 

 

- Reflect on the roles of PA and on the growing awareness regarding the need to 

harmonize the management of development and conservation. 

- Analyze the UNESCO approach regarding the suitability of incorporating 

measures of socioeconomic development in BR management  

- Review BRSG data. 

- Compare the specific role of developmental measures against conservation 

over the period of the last Decennial Report. 

- Analyze basic data as a source of indicators of socioeconomic transformation 

of the municipalities of the BRSG during the mentioned period. 

2. METHODOLOGY 

To achieve the above objectives, a bibliographic analysis was conducted, which enabled us to 

pinpoint the key moments that have marked the birth of the current paradigm of PA and of 

their specific functions to date. We have also consulted and analyzed the main reference 

documents of the MaBs Programme. 

In the second phase, a thorough review of the official documents containing the results of 

the management programme carried out in the BRSG during the period under review was 

completed. Annual reports elaborated by the Natural Park Sierra de Grazalema and the 

Decennial Report (2003‒2013) were also analysed. Various meetings with the managers 

responsible for the BR, as well as the informal interviews with the various individuals 

involved with the territory during the elaboration of the Decennial Report have been 

conducted. 

All actions included in the analyzed reports have been classified by fields with the aim of 

conducting a management assessment, taking the budget of executed projects of each type, 

the number of projects in each area of activity, and the support given to actions that directly 

or indirectly affect the productive fabric into account. The analyzed programmes and actions 

have been classified into either conservation or development, taking into consideration the 

main objectives and the following criteria: 

 

1. Budget allocation for each programme where such information is available. 

Actions have been differentiated between actions with a direct impact on the state 

of ecosystems and improvement of the economic fabric and those which have an 

indirect influence in those fields. 

2. The presence of actions during the considered period can be used to quantify the 

total number of existing programmes in the categories of conservation and 

development. In this case we have also differentiated between programmes with 

direct and indirect impact. 
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Lastly, we have conducted a statistical analysis of socioeconomic parameters in order to 

understand the effects of the different activities that support the local economy. To fulfil this 

aim, we have selected a socioeconomic area that was influenced by the BRSG and consists of 

14 municipalities (nine and five in the provinces of Cadiz and Malaga, respectively). 

The analyzed information comes from various statistical sources which provided data at 

the municipal level; these sources include the National Institute of Statistics of Spain (INE), 

the Multiterritorial Information System of Andalusia (SIMA), and the Institute of Statistics 

and Cartography of Andalusia (IECA). 

3. PROTECTED AREAS: BETWEEN CONSERVATION AND DEVELOPMENT 

3.1 The functions of Protected Areas and their evolution 

Both the PA concept and functions have been evolving over time and adapting to the growing 

importance of socioeconomic objectives in opposition of other goals that had been considered 

more typical for these type of spaces: 1) protection; 2) conservation of the natural and 

cultural environments; 3) scientific research; and 4) recreation and environmental education 

(Tolón y Lastra 2008). 

According to the protectionist view, conservation and development are virtually 

incompatible. However over time, the need to incorporate the development of local 

communities has become one of the key issues of PA management. This new view is focused 

on strengthening the role that PA plays in the regional economy and ultimately ensuring the 

success of conservation policies. 

Initially, in the stage which began with the declaration of the first National Parks, starting 

with Yellowstone in 1872. The purpose of the PA was primarily to preserve unspoiled nature 

from the increasingly industrialized world. The aesthetic and recreational functions were also 

referred to as typical of the first PA (Tolón y Lastra 2008; Mínguez 2012). Until the mid-

1970s, PA were viewed as natural sanctuaries subject to static protection, an objective which 

proved to be incompatible with the interests of development. 

Since then, there has been a significant increase in the amount of land declared as PA, 

particularly in rural areas with low levels of development and whose structural problems limit 

their options for future progress. Populations living in these spaces have often rejected the 

appropriation of resources which are required to create Parks, as well as the limitations that 

conservation objectives impose on economic activities (Garayo 2001; Hynek and Trávnicek 

2010; Jiménez et al 2010). Forced by the opposition from local communities, the 

socioeconomic goals began to be recognized by the public authorities as one of the three 

functions of PA, along with the guardianship of nature conservation and public use. Despite 

these efforts, the socio-territorial reality received little attention until the 1990s. 

The start of that decade marked the turning point of a predominantly protectionist 

philosophy characterized by restrictions and increased understanding of the PA as islands of 

nature. This decade is when the idea of a more open conservation which facilitates the 

necessary integration of PA in a regional context began to take shape. 

The Rio Conference (1992), the Fourth World Congress on National Parks and PA 

(Caracas, 1992) connected the environment with the problems of humanity and PA with the 

need for sustainable development of territories. A new context in which active conservation 

coexists with new forms of mobilization of resources and pursues the development of local 

communities was initiated. 

The International Union for Conservation of Nature’s (IUCN) classification of PA in 

1994, introduced the category “management VI”, which corresponds to the "sustainable use 
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of natural resources" (IUCN 2003:3) when conservation and sustainable use can be mutually 

beneficial. Promotion of social and economic benefits to local communities and contributions 

to sustainable development at the national, regional, and local levels were also included 

(Dudley 2008). 

In Spain, the Law 4/1989 concerning the Conservation of PA and Wild Flora and Fauna 

(and later Law 42/07), introduced the territory of socioeconomic influence "in order to 

contribute to maintenance of PA and promote socioeconomic development of local 

populations in a manner which is consistent with the conservation objectives of the Area".  

Moreover, in some regions, such as Andalusia, the socioeconomic plans and programmes 

(e.g., Sustainable Development Plans), were developed within the legal framework 

established in 1989. 

The Durban agreement, adopted during the Fifth IUCN World Parks Congress in 2003, 

recognized the progress made in the conservation and social justice agenda and called for the 

need to "forge synergies between conservation, systems that sustain life and promoting 

sustainable development" (IUCN 2003:3). 

In general, the most advanced policies on nature conservation evolved from physical 

planning-based PA management. The goals of these policies were to search for new tools for 

a more integrated environmental and territorial management. In this way, PA could be 

transformed into areas for innovative management of sustainable development (Troitiño 

1995; Hammer et al. 2016). This approach has become vital to the PA, at least in Europe, 

where the presence of humans and resource management are key factors in shaping the 

ecosystems and landscapes (Porcel et al. 2015; Voth 2016). 

The territories subject to nature protection policies became multifunctional spaces which 

fulfil different tasks simultaneously (Simancas 2007; Troitiño 1995). Mose and Weixlbaumer 

(2006:5) indicated that the main objectives and functions of the PA are as follows: “1) 

preservation and advancement of biodiversity (regulatory function); 2) regional and supra-

regional welfare-effects (habitat function); 3) gene pool as well as a natural disaster-

prevention (support function); 4) sustainable regional development (development function); 

and 5) environmental education and training (information function)”. The diversity of 

functions that are presently attributed to PA involves significant management challenges and 

opens a new scenario for potential conflicts. 

Beyond the more or less accepted multi-functional character of PA and their role in 

promoting the development of rural areas, PA development management has shown very 

limited results so far despite the creation of specific tools for planning (Gómez 2016; Troitiño 

1995, 2005; Mose and Weixlbaumer 2007). 

Within the overall framework of conservation policies and PA, it is worth analyzing such 

international initiatives such as the UNESCO MaB Programme due to its special commitment 

to reconciliation of the conservation-development duality within the framework of spaces 

recognized at the international level as the Biosphere Reserves. 

 

3.2 Contributions of the MaB Programme: the Biosphere Reserves 

 

UNESCO, through the MaB programme initiated in the early 1970s, appears as a pioneering 

agency in the understanding of sustainable use linked to the conservation of biodiversity. This 

Programme promotes interdisciplinary research in natural and social sciences and pursues a 

greater commitment of science to the development of policies for the rational use of 

resources. 

In order to fulfil these objectives, the concept of a BR was created in 1974 which included 

territories characterized by important natural values, cultural heritage, and populations which 
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expresses their will to implement a model of development respectful of those values (Batisse 

1982; Cianga and Popescu 2013; Sobral et al. 2011). 

Biosphere Reserves were assigned three functions: 1) conservation; 2) development; and 

3) logistical support (UNESCO 1996). Conservation of biodiversity and natural and cultural 

resources is one of the primary functions. The other is the promotion of the development of 

local populations. The MaB Programme considers that both components are equally 

important and necessary and that the unification of both goals in one, common project is the 

most specific characteristic of these Reserves. In fact, BR are considered to be experimental 

areas for finding models of integration of these two functions, which has been referred to as 

sustainable development after The Rio Conference (Villa 2010). 

Although this position was established from the very beginning, in 1983, during the 

Congress of Minsk, the developmental component has been explicitly recognized as 

necessary in the Reserves. Gradually, the main scientific objective of the project started to 

give way to sustainable development. An important milestone in the progress of ideas was the 

Strategy of Seville (1995), in which the accumulated experience was evaluated and the ten 

basic guidelines for management of BR were established (Hammer et al. 2012). The ideas of 

trying out different methods of sustainable development on a regional scale and of paying 

greater attention to the transition zones were strengthened by these guidelines. A zone is 

defined by the Strategy as a space where sustainable economic activities are promoted to 

foster socioeconomic development of local populations. Since the 1990s the existence of 

population inside the zone is a mandatory requirement for the declaration of a new BR 

(Sobral et al, 2011). 

Recently a new strategy for BR for the period of 2015‒2025 has been approved and the 

Action Plan was launched during the 2016 Lima Conference. The Action Plan is based on 

continuity with the Strategy of Seville in regard to the search for effective sustainable 

development models. The Plan appears to be closely linked to concerns such as mitigation 

and adaptation to climate change, conservation and restoration of socio-ecological systems, 

promotion of effective governance structures, and fostering green and social economy 

(UNESCO 2016). 

The objectives of the BR are complex and must be achieved within the framework of the 

concepts of global, social, economic, and environmental sustainability. This framework 

includes conservation of ecosystems resources, land use, and integration of settlements. 

These PA should function as instruments of regional development involving local people 

through bottom-up processes and promote economic and social development in their sphere 

of influence (Frys and Nienaber 2011). 

In Spain, a major commitment to the MaB program has been observed through the 

declaration of 47 BR between 1977 and 2015. Among the first ten BR, five are located in 

Andalusia. The 2nd and the 3rd Biosphere Reserves World Congresses were held in Spain. The 

results of the Congresses were implemented in the 1995 Strategy of Seville, 1995 Statutory 

Framework of the World Network of Biosphere Reserves, and in the 2008 Action Plan of 

Madrid (UNESCO 2008). UNESCO has had a direct influence on the configuration of the 

Andalusian PA through the nine existing BR (Cantos 2010; Gómez 2010). 

In Andalusia, Law 2/1989, through which the inventory of PA of Andalusia has been 

approved, recognizes PA as places where social conditions of local populations will be 

improved. Andalusian BR are considered Natural Parks in part or in their totality. They have 

a double commitment to fostering development (Villa 2010). Andalusian BR also have 

Sustainable Development Plans, which focus on "socioeconomic invigoration pursuing the 

activation of social and business fabric of the territory and aim to ensure that the emerging 

projects and new entrepreneurs receive the necessary support from the existing aid systems" 

(CMAOT 2016). 
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4. CHARACTERIZATION OF STUDY AREA: SIERRA DE GRAZALEMA 

The Biosphere Reserve Sierra de Grazalema is located in the westernmost part of the Serrania 

de Ronda (belonging to the Betic Mountain Range), in the southwest of Spain (Figure 1). 

This area covers 53411 ha and is a mountain massif with an average altitude of 1100 m 

(highest point: Sierra del Pinar, 1654 m). The climate is peculiar due to the high rainfall 

which can reach up to 2000 mm in one year (Becerra 2002). The steep topography and almost 

vertical rocky escarps is a result of the limestone morphology. Interior corridors between the 

mountains are a result of depressions in the topography (RERB 2016). Due to this karstic 

phenomena, there are numerous caves and underground waterways, such as the Hundidero-

Gato underground complex (7818 m in length) which has been declared a Natural Monument 

of Andalusia in 2012 (Decree 383/2011). 

The first BR declared in Spain during 1977 was the Sierra de Grazalema. Since 2006 this 

area is part of the first Transboundary BR of UNESCO also known as the Intercontinental 

Mediterranean BR Andalusia (Spain) ‒ Morocco (Cantos et al 2010). 

The ecological importance of this area is based on the existence of the forests of endemic 

pinsapo (Abies Pinsapo) and a high floristic diversity. A rich historical-artistic and 

ethnographic heritage (e.g., cultural assets, archaeological sites, rock art) also adds to its 

formation as a BR. This BR has 14 municipalities, nine of which belong to the province of 

Cadiz and five to Malaga. The total population of this area is 80,119 inhabitants (INE 2016). 

 

 

Figure 1. Study Area: Sierra de Grazalema (Adapted from DERA Andalucía data; UNSIMA 2016). 

This area is predominantly rural with a tourism sector that has recently been consolidated 

as an economic force. In 2012, the BRSG was one of the most visited PA in Andalusia 

(VVAA 2013). 

Agriculture and stockbreeding are traditional activities in the area and survive today as a 

result of more extensive and less labour-demanding production, the rise of eco-production, 

and selection of autochthonous livestock breeds (Jiménez et al. 2014). 
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5. RESULTS 

5.1 Analysis and classification of the implemented programmes 

The analysis conducted for the period of the last Decennial Report (2003-2013) reveals a 

number of diverse programmes and actions which could be included both in the conservation 

or development fields. 

 

5.1.1. Programmes characterized by availability of budget data 

 

The available information does not allow an assessment of all actions according to their 

budget therefore only the available data were analysed. The comparison between the volume 

of investments in conservation and in socioeconomic development shows a great imbalance 

between both types. A total of € 22 871 222 was invested during the analyzed period with 

82.3% of the total allocated to conservation programmes. Only 16.1% of this amount was 

invested in development (Table 1).  

Table 1. Budget of programmes of Conservation and Development in the period 2003-2013 in the BRSG. 

PROGRAMMES Budget (€) % 

For Conservation 18 827 708 82.32 

For Development 3 682 061 16.1 

Other 361 453 1.58 

TOTAL 22 871 222 100 

 

The high proportion of the budget allocated for conservation work is related mainly to 

forest management measures. The total expenditure for this end was € 11 430 368 and it 

refers to programmes for preventive and silvicultural treatments, recovery of pinsapo (Abies 

pinsapo), improving public forests with particular emphasis on the masses of cork oak, other 

reforestation, and monitoring done by the Network of Damages of Forests. This amount 

represents almost 50% of total investments. If the economic allocations for fire prevention 

were added together (almost another four million) we find that the amount available for other 

conservation programmes represents 32.6% of the Decennial budget. 

Among conservation measures related to this percentage (32.6%), we can distinguish 

programmes characterized by a high budget. The "demarcations" action (nearly € 1 million) 

may serve as an example. The budget of other important programmes ranges between € 250 

and € 350 thousand and have been assigned to recovery of the landscape and ethnological 

elements, planning of public forests, improving the habitats in public mountains or restoration 

of habitat, and vegetation on dehesa pasturelands. 

As depicted in Figure 2, there has been significant growth of the budget dedicated to 

conservation, going from € 1.6 to 2.3 million. 
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Figure 2. Evolution of budgets of the programmes of Conservation and Development in the period 2003-2012 

in the BBSG. 

In the last ten years covered by the Decennial Report, the amount spent on economically 

quantified development programmes has increased to € 3 682 061. This amount corresponds 

to actions aimed at strengthening public use. Conservation and improvement of visitor 

facilities, including visitor centres, museums, nature classrooms, or botanical gardens, and 

PA signage system are the two most prominent programmes (84.1% and 15.8%, 

respectively). 

Although the budgets for development programmes for the initial and final years are 

similar, the intermediate period is characterized by minimal investment, which in 2008 barely 

reached € 600. 

The available economic data shows that the distance between conservation and 

development efforts did not decline. However, it should be noted that since 2009, the 

budgetary trend of development programmes increased. This trend reinforces the 

aforementioned actions for public use. 

In addition to programmes with budgets channelled through the Natural Park Sierra de 

Grazalema, there are other conservation and development measures without assigned 

budgets. Both measures were considered together in the following sections. 

5.1.2 All programmes, with or without budgetary information. 

The second classification of all measures, both with and without economic information, were 

considered when quantifying the total number of implemented programmes by type. This 

approach provides additional information about the attention given to diverse lines of 

intervention. 

The resulting classification enables us to conclude that there have been 63 conservation 

programmes and 84 related to development (Table 2). The larger number of measures 

implemented in development may lead us to think that there are more management tasks 

conducted in this field. However, what has to be considered is that these actions generally are 

minimal with respect to spatial, temporal, and budgetary extents. Moreover, the total number 

of development measures was not significant until 2006 which aligns with the initiation of the 

Sustainable Development Plan (SDP). This Plan includes programmes that cover a broad 

spectrum of initiatives favouring economic activity in its various sectors. As mentioned in the 

theoretical framework, the development of such Plans is a notable feature for the 

management implemented in the PA of Andalusia.   
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Table 2. Number of programmes of Conservation and Development in the period 2003‒2013 in BRSG. 

CONSERVATION Nº     Nº    DEVELOPMENT 

Of Nature    Primary Sector  

Direct 40  4 Direct Production 

Indirect 18  4 Indirect Production 

    Secondary Sector  

Of Cultural Heritage   3 Direct Production 

Direct 3  4 Indirect Production 

Indirect 2   Tertiary Sector 

   7 Direct Production 

   36 Indirect Production 

    Primary and Secondary S. 

   2 Direct Production 

    Primary and Tertiary S. 

   2 Direct Production 

   1 Indirect Production 

    Secondary and Tertiary S. 

   3 Indirect Production 

    Prim., Second. and Tert. S. 

   4 Direct Production 

   14 Indirect Production 

 

 

Regarding conservation efforts, the majority of these programmes have an influence on 

ecosystems, which has been classified as direct influence (40 out of the 63 implemented 

programmes). These programmes include control and conservation of wildlife measures: 

endangered species in general and other species such as roe deer or wild goats, scavengers, 

river populations, or the Bonelli’s eagle and the Egyptian vulture. Programmes related to 

flora focus on the overall management of threatened species and on conservation of 

pastureland habitat, the bulbous species or pteridophytes, and others. Another relevant group 

of measures include those aimed at preventing wild fires. 

In parallel, a series of programmes for indirect promotion of the conservation of nature 

have been implemented. These programmes primarily focus on raising public awareness of 

environmental issues (18 out of the 63 programmes are aimed at conservation). Although the 

budgetary allocation for this section is not significant, there is a large set of actions related to 
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environmental education and divulgation through activities with schoolchildren, elderly, 

volunteers, workshops, and nature activities. 

Among conservation efforts, some initiatives, whose purpose is linked to management of 

the cultural and landscape values of the BRSG, have emerged. Although the five measures in 

this field represent just 2% of the total economic investment in conservation, increased 

attention has been given to components of cultural heritage. Four out of the five actions took 

place after 2010. It is noteworthy that none of the initiatives were related to intangible assets, 

but rather to ethnological and architectural heritage. Such actions as the "Protection of the 

White Villages" or "The Recovery of Landscape and of Ethnological Elements of BRSG" 

may serve as good examples.  

Focusing on the type of programmes aimed at promoting socioeconomic development in 

the Decennial Report, it can be observed that the Tertiary Sector received the biggest 

attention; 43 programmes refer to this sector and another 24 affected it, while also promoting 

the Primary and Secondary Sectors. Among the actions aimed at boosting the Service Sector, 

the group of 26 programmes destined at Public Use were especially relevant. Additionally, 

the actions for the promotion of tourism and training courses for the population should also 

be highlighted. The set of actions in the category Public Use can be classified as a part of the 

group of programmes which may have a positive indirect influence on economic activity. 

Tertiary activities have been indirectly supported by 54 programmes and directly by 9 actions 

aimed at promoting companies of this sector. 

The eight programmes associated with the Primary Sector mainly include measures to 

improve production (e.g., promotion of eco-practices). Nonetheless, the programmes related 

to hunting and fishing use should also be highlighted. The other five programmes, which can 

be linked with other economic sectors, try to link primary production with processing and 

marketing, seeking synergies and strategies to maintain the added value. 

In the case of the Secondary Sector, with seven programmes and another five linked to 

other sectors, actions aimed at fomenting industrialization, promotion of traditional 

manufacturing practices and at optimization of energy consumption should be highlighted. 

5.2 Analysis of socioeconomic evolution 

5.2.1 Demographic evolution  

In the area of socioeconomic influence of the BR Sierra de Grazalema the total population, 

which lives in 14 municipalities, amounts to 80,015 inhabitants (Table 3). 

Table 3. Main age groups in 2001 and 2011. 

 2001 2011 

Under 16 14 308 13 020 

16-64 51 800 53 450 

65 and up 12 258 13 545 

TOTAL 78 366 80 015 

Source: self-elaboration using data of Census of 2001 and 2011 of the INE. 
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This population is mainly concentrated in Ubrique and Ronda villages (66.82% of the total 

population). The remaining 12 municipalities, much smaller in size relative to Ubrique and 

Ronda, do not exceed 5800 inhabitants (INE, 2016). The smallest, Villaluenga del Rosario, 

has 448 people. 

Between 2003 and 2013, there has been an increase of 0.91% in the total population. 

However, in eight out of the 14 municipalities, the number of inhabitants decreased, 

indicating that the registered growth is concentrated in the largest municipality, Ronda. An 

indicator of the process of gradual aging of the population in these rural areas is the balance 

between the youngest and the oldest inhabitants. This balance allows for us to observe 

whether there is a real population replacement. Between the Population Census of 2001 and 

2011, both the adult age and the over-65-year-old groups increased. The balance between 

young and elderly people evolved from 85 elderlies to 100 young people in 2001 to 104 in 

2011. This deficit in the younger population is well above the data recorded in the provinces 

of Cadiz and Malaga, where currently the proportion is 83 elderlies to 100 young people 

5.2.2. Labour market 

If we compare the data from censuses of 2001 and 2011, an increase in the working 

population can be observed (Table 4). At the same time, the differences between men and 

women have decreased as a result of a higher incorporation of females into the labour market. 

In 2001, women formed around 37.3% of the active population. A decade later this 

percentage has increased to 46.89%. 

Although there has been a decrease of 2% in the working population between 2001 and 

2011, at the same time there was an increase in the working female population. 

Table 4. Working and unemployed population in 2001 and 2011. 

 Working Population Unemployed Population 

 Men Women Total Men Women Total 

2001 16497 7786 24283 4846 4909 9755 

2011 13474 10338 23811 8187 8803 17066 

Difference 2001- 2011 -3023 2552 -472 3341 3894 7311 

Source: self-elaboration using data of Census of 2001 and 2011 of the INE. 

Unemployment has almost doubled in the last ten years, affecting a total of 9755 people in 

2001 and more than 17,000 in 2001. This trend is a result of the global economic crisis 

(Méndez 2014), which had its peak in 2008 and which, among other economic consequences, 

has caused a decline in the employment rate and a significant destruction in the workforce 

(Ruiz et al. 2015). 

 

5.2.3 Economic activities 

 

Traditionally this zone has had a strong Secondary Sector (Jiménez et al. 2014), which has 

been the engine of the local economy during many years. Manufacturing and the food 

production were the most important sectors. Over time the Service Sector, especially the 
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hotel industry and commerce, has been consolidated. The Construction Sector should also be 

emphasized (Figure 3).  

In 2003, the Service Sector became the main pillar of the local economy. Today 75% of 

the companies in the area and 54% of the registered contracts belong to this sector. 

 

 
Source: SIMA (2016). IECA Junta de Andalucía. 

Figure 3. New companies created between 2003 and 2013. 

The productive structure of the economy allowed for a better accommodation of the 

consequences of the 2008 economic crisis. Due to lower participation of the construction 

sector, which was most affected by the crisis, the generally positive trend toward new 

company creation has been maintained (1730 new companies since 2003). Since 2009, 5219 

new contracts have been registered. With regard to the business structure in the area, there 

has been an increase in the number of microcompanies (i.e., characterized by two or less 

employees) between 2003 and 2013. During the studied period, the proportion of such 

companies increased from 78.7% to 83.51%. There has been a drastic reduction of 263 

companies with more than three employees.  

5.2.4 Primary Sector  

Agriculture has had minimal influence on this area's economy. The negative scenario for this 

sector is influenced by factors such as the reduction of cultivated area by 10% and the 

predominance of extensive cultivation, which is not labour intensive. 

According to the Agricultural Census of 2009, the main cultivated plants were herbaceous, 

occupying 66% of the land. Their presence is linked to livestock breeding. Olive trees are the 

second most important cultivar (32%) and form the basis for the local production of olive oil. 

Stockbreeding, which is predominantly extensive, and the exploitation of forest resources 

are the most important activities within the Primary Sector in the BR. Stockbreeding is one of 

the basic pillars of the economy of the area. Ovines, caprines, and bovines form 80% of the 

livestock that are raised (Table 5). Nevertheless, between 1991 and 2009 there has been a 

decrease in livestock. Only the livestock of ovines and equines has increased over the studied 

period.  
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Table 5. Type of livestock in cattle units 

Year Bovine Ovine Caprine Equine Porcine Avian 

Mother-

rabbits 

1999 11608 7045 6831 1144 9407 11209 9 

2009 9562,7 7264,1 4863,4 1181,6 7536,1 94,9 0,4 

Source: Agricultural Census of 1999 and 2009. IECA Junta de Andalucía. 

Despite the decrease in bovines and caprines, this subsector keeps growing in terms of the 

number of companies and contracts linked to the transformation of meat and milk products. 

The value of this sector in society is additionally fomented by diverse initiatives, such as 

the promotion of the autochthonous breeds of livestock, the pajuna cow, the payoya goat, and 

the merina sheep. The two latter are in danger of extinction. There has also been a range of 

activities which promote traditional activities such as shepherding.  

In recent years an increase in the ecological farming and breeding has also been observed. 

The number of farms which apply ecological methods has increased from 24 in 1999 to 128 

in 2009, forming 12% of the cultivation fields in the BR. Ecological breeding is gradually 

being affected by transformation from traditional models.  

 

5.2.5 Secondary Sector and Construction  

Among the industries in the studied area, manufacturing is the main subsector. This subsector 

has always been important in the zone, both in terms of employment and the number of 

existing companies. It has been concentrated on such activities as production of leather goods 

or food and drinking industry (Parque Natural Sierra de Grazalema 2005). 

Since 2004, there has been a clear decrease in the number of manufacturers. In 2009, there 

were 205 less than in 2003 (Figure 4). At the same time there was a reduction of 18% of the 

inscriptions in Economic Activities Tax (EAI).  

 

 
Source: self-elaboration from data of SIMA. IECA Junta de Andalucía  

Figure 4. Number of establishments by economic activity.   
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According to the Industrial Register, investment in this subsector has also substantially 

decreased. In 2006, €3.8 million had been destined for acquisition of equipment, land, 

buildings, and construction. In 2012, this number was drastically lower amounting to 

€125.000. There was a significant increase in the number of contracts in industrial sector in 

2009 and 2013. 

The construction sector continued to grow gradually until 2008. The economic crisis had 

led to a change in this tendency. As a result, a significant share of 611 companies in the 

construction sector, which existed in 2003, has disappeared. In 2013, only 417 remained. The 

same process has affected the number of registered contracts, which between 2009 and 2013 

has decreased by 29%.  

 

5.2.6 Tertiary Sector 

 

The Tertiary Sector was consolidated as the economic motor of the socioeconomic area of the 

RBSG. Despite the recession, this sector has continued to grow. Between 2007 and 2013, 100 

new companies have been created. Today, 53.97% of all contracts are in the Tertiary Sector. 

The strengthening of this sector can be explained by the importance of tourism and other 

activities linked to it in the studied area. As shown in the Figure 4, new companies linked 

with commerce and tourism outnumber those of the rest of economic subsectors.  

For a long time, the BRSG has been a protected area with elevated environmental, 

landscape, and cultural values, which have all attracted tourism. In 2013, this PA received 

45,741 visitors, making it the fifth most popular protected area in Andalusia.  

One of the expressions of the increasing tourist demand of the region is the fact that the 

number of rural tourism companies has doubled from 52 in 2003 to 109 in 2013. The number 

of different types of accommodations (e.g., hotels, apartments, hostels) has increased by 18%. 

Diverse initiatives have emerged in relation to the development of tourism in this area. 

These include the European Charter for Sustainable Tourism promoted by the EUROPARCS 

Federation and the brand Natural Park, both of which promote tourism development focused 

on sustainability (Jiménez et al. 2014).  

6. DISCUSSION AND CONCLUSIONS 

In the present context, the underlying rationale of the management of Biosphere Reserves 

seems to be founded on multifunctionality of the PA and on the consensus as to the need for a 

global and integrated management model. On the theoretical level, the idea that there is the 

necessity to reconcile environmental conservation with social development and transform the 

PA into model regions for sustainable regional development seems to be increasingly 

accepted (Gamper et al. 2007; Hammer et al. 2012, 2016). 

In the case of Andalusian BR and BRSG, we have seen that in practice, there is a part of 

the actions intended to promote socioeconomic development which demonstrates growing 

concern about this issue. However, if we analyze the budget allocated to each area of activity, 

management continues to provide considerably higher attention to the actions of nature 

conservation than to development. In addition, during the studied decade, there has been an 

increase in conservation expenditures for the natural environment, while no substantial 

change in the volume of investments for development has been recorded.  

The second outstanding result of this study was the fact that almost 80% of the actions 

included in the development area are intended directly or indirectly for the development of 

the Tertiary Sector. Continued encouragement of recreation and tourism activities can be 

observed. In this context there is a strong commitment to the actions of public use, which 

constitute 100% of the programmes for which budgetary data is available in BRSG. 
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Investment in different types of facilities such as reception centres, tracks, and teaching spots 

have the ultimate purpose of increasing the number of visitors. These facilities serve as key 

resources for tourism. These are elements that should act as facilitators of productive 

activities in the Service Sector and, ultimately, contribute to making private businesses 

viable.  

However, this connection is not always as obvious as shown by research in the PA near 

the Sierra de Grazalema. According to the results of the project "Methodological 

Development on Capacity Assessment for Recreational Uses of Protected Areas", in the 

Natural Park Sierra de las Nieves, "between 75% and 80% of hikers have not used any 

private service” (Gómez 2016:630). Along similar lines, the referenced project shows that 

customers of private services do not make use of public service facilities (Ocaña et al. 2012). 

The rest of the actions for local socioeconomic development are focused on the promotion 

of the quality production through the creation of certified brands, awards, and marketing 

activities. They also support professional training and entrepreneur formation in order to 

increase the productive fabric.  

At the same time, programmes that directly support the local productive economy are 

scarce. These programmes focus on production and commercialization of organic products, 

mainly linked to stockbreeding. The management reports also include information on a series 

of support programmes for the entrepreneurial projects with innovative character. 

Nonetheless, these measures are implemented by agencies whose connection with the 

managers of the BR is very limited. For this reason, the data on these initiatives provided in 

the reports is not precise.  

In relation to this, it is important to emphasize that diverse agents of local and rural 

development, who work in the territory of Sierra de Grazalema, develop their activities both 

in protected and non-protected rural areas. There is no specific connection between BR 

managers and those agents who work in the same territory and whose discourse is 

increasingly focused on sustainability. For this reason, we argue that there is a need for 

management instruments that would have the capacity to coordinate the actions of diverse 

social agents that operate in the same space. This approach applies specifically to those 

whose work focuses on local and rural development (Fuentes et al. 2011; Troitiño et al. 

2005).  

As for the socioeconomic evolution of the municipalities in the area of BRSG influence, 

the figures are not favourable when it comes to population dynamics. The population growth 

has been very modest and it is concentrated mainly in bigger municipalities, while the smaller 

municipalities have continued to decrease. The demographic structure is profoundly affected 

by this process. Population decrease is a key factor, which affects the continuity of the 

processes of local development in the framework of the BRSG. 

On the other hand, the working population has not increased despite the noticeable 

incorporation of women into the labour market. This situation is profoundly linked with the 

economic crisis, which has translated into an extraordinary increase in unemployment.  

The economy has been affected by important changes in terms of sector structure. The 

Primary Sector has been reduced. The agricultural subsector and livestock breeding have 

been specifically affected. In the latter subsector, there has been a decrease in the number of 

animals that are bred. Nevertheless, the increase in creation of companies and contracts 

linked to the transformation of agricultural products has been maintained. The differentiation 

in terms of production of certified quality, especially of organic character, has led to a 

renovation of the sector.  

Traditional manufacturers' numbers have declined. Due to the increase in the number of 

visitors to the region and tourist companies the Service Section is the main pillar of the local 
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economy. As a result, the local economic structure is characterized by decompensation, 

which is a phenomenon recognized by other scholars (Rodríguez 2001; Jiménez et al. 2015). 

Although we cannot establish a linear relationship between the model of management 

applied in the BRSG and the evolution of socioeconomic conditions in its area of immediate 

influence, we can see certain parallelisms between the types of activities conducted with an 

aim of fomenting development and the orientation of some productive activities. In this sense 

we can recognize possible cause-effect relationships between the support given to organic 

production, the protection of autochthonous breeds or the promotion of the quality brands, 

and the increase in the diversified products linked to environmental quality and the local 

brand. Along the same lines, it is possible to conclude that the environmental administration, 

similar to other local public and private agents, is clearly committed to the development of 

tourist activities. The latter have become a priority in reserve management and a key element 

for private investment. This observation does not mean that a common strategy is not shared 

by all actors that intervene in the territory or that there is a line of work that aims at the 

creation of synergies between the managers of the Reserve or other agents who influence the 

territory and the private economic actors. 

Although we cannot ignore environmental management initiatives aimed at stimulating 

lines of work for fomenting sustainable development of the local populations, there are clear 

indicators of the insufficiency of the applied measures. The most important one is the 

stagnation or even reduction of the population, along with the disequilibrium of the economic 

structure (i.e., excessively concentrated on tourist activity) and little support for the direct 

productive activities (Troitiño et al 2005; Jiménez et al. 2015). 

The recognition of this situation obliges us to continue looking for formulas that can 

guarantee sustainable development in the region. The positive evolution of the local economy 

is much more important for guaranteeing the conservation objectives of the protected areas 

than has been previously recognized (Hammer et al. 2012, Jiménez et al. 2015). The social 

and economic environment strongly influences the state of the landscape and the diversity of 

the habitats, among which many are seminatural systems. Also, the conservation of the 

cultural heritage of the region depends on the sustainability of the local communities, which, 

at present, are profoundly affected by aging and depopulation. 
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Abstract 

In this paper, we present a proposed methodology for classifying landscapes in the territorial 

areas of endorheic basins as well as for implementing the European Landscape Convention 

(ELC). The methodological sequence consists of two major stages: first, identification and 

characterization, followed by assessment and proposals. The objective in the first stage is the 

classification of the landscape into types and areas as well as its multiscalar integration and 

characterization. The objective in the second stage is to assess and establish the significance 

of the landscapes that have been identified and characterized in the first stage. This method 

has made it possible to establish a cross-sectional perspective for landscape analysis, by 

carrying out: an exercise in describing and analyzing the natural features of the landscape, 

and historical, socioeconomic and scenic-visual processes; a diagnostic exercise taking into 

account the transformation of the natural features of the landscape (the original 

ecogeographic units); and a forward-looking exercise, which aims at the assessment of the 

landscape and the possibility of implementing those proposals for action.  

 
Keywords: Landscape analysis methodology, endorheic basin, LCA, European Landscape 

Convention. 

 

1. INTRODUCTION  

A defining characteristic of endorheic basins is their internal drainage system in which their 

waters currents converge or flow out at the base level. Water can disappear through seepage 

and/or evaporation, or, alternatively, stagnate and form lakes or lagoons whose origin, size, 

dynamics and seasonality vary in accordance with the mesological characteristics of each 

basin (Laity, 2008; Kar, 2013). They represent approximately 20 per cent of the earth’s 

surface, and they are mainly found in arid and semi-arid regions (e.g., the Aral Sea, the Dead 

Sea, or Lake Eyre). 
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Because of their location, they are difficult environments for human settlement. 

Nevertheless, endorheic basins and their associated wetlands have been regarded as “damp 

islands” which have been proved highly attractive as sources of exploitable resources: factors 

such as population growth, overgrazing and overcropping, the increase in irrigation, industry, 

and tourism have contributed to the progressive depletion of lake reserves, and, as a 

consequence, to the transformation and degradation of their landscapes (Beaumont, 1993; 

Lemly, Kingsford & Thompson, 2000; Nichols, 2007).  

The phenomenon of endorheic basins is of major interest with respect to their landscape, 

taking into consideration the convergence of physical, historical, sociocultural and perceptual 

factors. However, research on endorheic basins and their associated wetlands has approached 

the topic from a highly sector-specific angle (Arias-García & Gómez-Zotano, 2015). Thus, 

numerous studies have concentrated on establishing a relationship between aridity and 

endorheism in different spatial scales (Cooke & Warren, 1973; Abrahams & Parsons, 1994; 

Elmore et al., 2008), but there is an evident lack of landscape studies of this kind of space.  

As a result, the interest in developing a methodological proposal for landscape analysis of 

endorheic basins originates from the convergence of two circumstances: 

 

- A general lack of understanding of closed or endorheic basins: because of their 

closed or self-contained nature, this type of basin becomes extremely fragile in 

the face of human intervention since they have been subjected to major processes 

of environmental and landscape degradation, which is at its greatest where basins 

have led to the creation of wetlands. Nevertheless, sector-specific studies have 

basically concentrated on their hydrogeological, geomorphological, limnological 

and biological characteristics. As a result, a holistic (landscape) approach that 

takes into account environmental, historic, sociocultural and visual/scenic criteria 

is lacking. 

- The lack of a suitable methodology for the analysis of the landscape of endorheic 

basins: the absence of scholarly contributions relating to the landscape in this 

type of terrain leads to the lack of a robust methodology for analyzing their 

landscapes. Nevertheless, since 2000 there has been a surge in the procedural and 

methodological requests arising from the European Landscape Convention (ELC) 

which require an increase in efforts to identify, describe and assess landscapes on 

the part of the signatory countries. However, to date no methodologies have been 

put into effect for the analysis of endorheic basin landscapes, nor have any 

procedures to incorporate them effectively in land-use planning been put into 

effect.  

 

In light of these deficiencies, this paper aims to create a methodology proposal which 

makes it possible to implement the ELC in areas associated with endorheic basins. In order to 

achieve this objective, a methodological procedure is proposed, based on the guide to 

assessing landscape character, or the LCA, “Landscape Character Assessment: Guidance for 

England and Scotland” published in 2002 by the Countryside Agency and Scottish Natural 

Heritage (United Kingdom). Although this methodology forms the basis of our 

methodological proposal, it has been brought into line with the principles deriving from the 

ELC, with the aim of facilitating the implementation of the Convention in this type of space. 

Consequently, what it contributes is a methodology that is systematic (it includes territorial 

structures that derive from the double framework of the natural and sociocultural subsystem), 

genetic (it aims to find out how the current situation in any area has been arrived at), 

interscalar (it can be adapted to different territory scales), and, finally, it is iterative (it 

expresses an action made up of repeated actions: areas and types of landscape).  In order to 
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fine-tune the proposed methodology, the endorheic basin of Fuente de Piedra (Southern 

Spain) was chosen as the area for the pilot study. This is an area which, despite being home to 

one of the most important and largest wetlands in Southern Europe, is not immune to given 

pressures and risks as regards its landscape.  

2. THEORETICAL FRAMEWORK AND BACKGROUND 

 

2.1 Theoretical-methodological contributions of the European Landscape Convention 

(ELC) 

 

Independently of the methodological and conceptual diversity in the treatment of landscape, 

such as the ecological approach (Wiens & Milne, 1989; Forman, 1995; Wu, 2006), the 

perceptual approach (Lowenthal, 1978; Morgan, 1978; Zube, Sell & Taylor, 2000), the 

systemic or integrated approach (Bertrand, 1968, 1974, 1978), the historical approach 

(Aldred & Fairclough, 2003; Stabbetorp et al., 2007; Lambrick, Hind & Wain, 2013), and so 

forth, it should be emphasized that this dialectic of views has been more or less superseded 

by the approval of the ELC (2000).  

The Convention represents the only international instrument devoted exclusively to 

European landscapes, being its main aim to promote the protection, management and 

planning of landscapes, as well as to organize European cooperation in this field (Article 3 of 

the ELC). Moreover, with the Convention a consensus was reached on the definition of 

landscape: “Landscape means an area, as perceived by people, whose character is the result 

of the action and interaction of natural and/or human factors’ (Council of Europe, 2000, p. 2). 

In accordance with this definition, landscape acquires a concrete material basis as the living 

environment or contextual space of social groups and their sensory perception.  

In addition, as a prelude to any landscape activity, the Convention and the Guidelines for 

its application (Council of Europe, 2008) lay down that in order to deepen its understanding 

of its countryside, each party or state has to make the following commitments: 

 

- To identify its own landscapes throughout its territory (Identification) and 

analyses their characteristics, and the forces and pressures changing them 

(Characterization). This involves an analysis of the landscape from a natural, 

historical, cultural and perceptual-visual point of view.  

- To assess the landscape, taking into account its values (Assessment).  

- To set Landscape Quality Objectives, interpreted as the formulation, by the 

competent public authorities, of the aspirations of the public with regard to the 

landscape characteristics of their surroundings. 

- To monitor changes to the landscape.  

 

Consequently, the conclusion from the ELC and its Guidelines is that there is a need to 

understand and describe the specific characteristics of each landscape in its current state 

while recognizing that it is the result of the action of natural and/or human factors and the 

interrelation between them; to analyses the development of landscapes over time and 

establish their temporal dynamics, past, present, and for the foreseeable future, and the 

pressures on them; and to recognize the characteristics of their value systems, both on the part 

of experts and through public perception.  

Taking into account the foregoing discussion, while the ELC provides no procedure or 

concrete methodological sequence of steps for analyzing landscape, it does, nevertheless, 

point to the need to identify, describe and assess all landscapes fully, both those which have 

suffered degradation and those which are of great quality or outstanding. It is for this reason 
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that the Convention has aroused great interest from a conceptual and methodological point of 

view when it comes to addressing landscape issues. Therefore, conceptually, this research 

adopts the definition proposed by the ELC; and methodologically, the need to identify, 

characterize, and assess landscapes.  

 

2.2 Theoretical-methodological contributions of the LCA procedure (Landscape 

Character Assessment) 

 

The LCA procedure came into being at the beginning of the 1990s within the Countryside 

Commission (United Kingdom), since when it has gained widespread recognition 

internationally: Ireland, Korea, China and Spain (Groom, 2005; Gómez Zotano & Riesco 

Chueca, 2010). 

This methodology came into being with the aim of extending the treatment of landscape to 

cover the whole territory, thereby overcoming any exceptionalist or restricted approaches 

from which the analysis of landscape had been previously approached. Consequently, any 

approach directed towards establishing what is exceptional or outstanding in landscape 

resources is avoided (Gómez Zotano & Riesco Chueca, 2010).  

Nevertheless, Jensen (2005) points out the existence of three prior theoretical-

methodological stages leading up to the LCA methodology: (1) 1970s: Landscape Evaluation, 

generally using quantitative approaches with the aim of establishing the quality and value of 

landscapes in order to be able to compare them. (2) 1980s: Landscape Assessment: the 

character of the landscape is classified and described. That is to say, what makes one 

landscape different from another? Using this concept, differences between landscapes were 

determined on the basis of their character, not their value. (3) 1990s: Landscape Character 

Assessment: the character of the landscape now becomes the central concept of landscape 

analysis and action at all scales.  

In 2002, the Countryside Agency and Scottish Natural Heritage published a guide to 

assessing landscape character, Landscape Character Assessment: Guidance for England and 

Scotland (Swanwick, 2002), the approach and method of which has the following 

characteristics: (1) Landscape discourse centers on the character of the landscape, in the 

sense of the particular, recognizable and coherent combination of elements in a given 

landscape that make it different from another landscape. An attempt is made to identify the 

key or distinctive characteristics of each landscape but not to assess them; (2) A clear 

distinction is made between the process of characterization and assessment; (3) It proposes a 

classification of landscape on the basis of landscape types and landscape areas (Swanwick, 

2002, 2004): 

 

- Types: system or grouping of territorial units with a particular, homogeneous 

landscape pattern as regards natural, social and cultural characteristics. These 

units have the same character or combination of characteristics. They are more 

abstract and they need not be connected.  

- Areas: single, unique geographical areas within which there exists a particular 

type of landscape. Each area has its own character and identity, as a result of 

which they are given specific names (a place name, for example). They have an 

unmistakable territorial and landscape identity, which is unique and easily 

recognizable by the public.  

 

According to Lipský & Romportl (2007) and Gómez-Zotano & Riesco Chueca (2010), this 

classification of the landscape into types and areas makes it possible to do the following: (1) 

To demonstrate the distinctive aspects which define landscape units and distinguish them 
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from others. An attempt is thereby made to determine and map unique, individual landscapes, 

situated uniquely in particular places (areas); (2) To explore the generic features shared by 

landscapes which are located in different places. That leads to a systematization based on 

similarities and to a landscape typology (type). 

 

3. MATERIAL AND METHODS 

 

3.1 Study area 

 

The Fuente de Piedra endorheic basin is located in the south of the Iberian Peninsula, in the 

north of the province of Malaga (Andalusia, Spain) (Figure 1). It extends over 153.5 km2, and 

its boundaries, which are natural, make it a well-defined hydrological unit. The basin’s base 

level (410 mamsl) corresponds to Fuente de Piedra Lake, a long, shallow, seasonal, salt-water 

lake with a surface area of 13 km2, which is ellipsoidal (6.8 km long and 2.5 km wide). This 

wetland is the second-largest inland lake in the Iberian Peninsula and home to the largest 

colony of flamingos (Phoenicopterus roseus) in the Western Mediterranean, together with the 

Camargue (France). It became, therefore, the third Spanish wetland to be included in the 

Ramsar convention and has had “nature reserve” status since 1984 (Linares Girela & Rendón 

Martos, 1998; Arias García, 2016). 

 

 
Source: DEA_100 (Spatial data for Andalusia. 1:100.000 scale; Ortophoto PNOA). 

Figure 1. Fuente de Piedra endorheic basin map location. Photos: Fuente de Piedra Lake (A: 2011; B: 2012). 

The basin constitutes a low-lying area with a major presence of Triassic outcrops which 

composes its fundamental geological basis. Climatically, it is considered to be semi-arid, with 

a dry Continental Mediterranean climate, annual average temperature of 16.6ºC and total 

annual rainfall of 447.2 mm. The rainfall, although irregular, in conjunction with the 

morphology of the area, creates a series of seasonal streams which are one of the major 

factors shaping the landscape and the lakes hydroperiod (Arias García, 2016; Rodríguez-

Rodríguez, Martos-Rosillo & Pedrera, 2016).  

In this context, the interrelationship between society and the environment throughout 

history has been marked by an age-old exploitation of natural resources which has led to 

major changes in land use. The use of the lake as a saltworks, which started in Roman times 

and lasted until the mid-twentieth century, is noteworthy; in contrast, the progressive 
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occupation of the land for agricultural purposes: olive groves and extensive areas of arable 

crops (cereals and sunflowers) dominate what is a clearly agricultural landscape. As a result, 

natural vegetation is restricted to a narrow fringe around the lake and to mountainous areas, 

and the landscape has been intensively humanized.  

 

3.2 Proposed methodology 

 

The methodology outlined in this article sets out different stages and phases that make it 

possible to identify, characterize and assess landscapes in areas associated with endorheic 

basins. The methodological proposal is based on the British LCA methodology, the 

recommendations of the European Landscape Convention, and other theoretical and 

analytical resources, especially the idea of an integrated landscape proposed by Bertrand 

(1968, 1974, 1978) and Bertrand & Bertrand (2006). A description of the proposed 

methodology follows.  

 

3.2.1 Stage 1: Identification and Characterization 

 

The first stage consists of seven phases; its aim is to identify the landscape types and areas in 

the basin under study and to determine its character (characterization). Consequently, it is 

structured around three axes which are fundamental to landscape analysis: natural, historico-

functional, and scenic-perceptual factors.  

 

 Phase 0/Initial phase. Defining the scope: consists of the definition of the study 

area, delimiting it spatially and cartographically, and defining the scale of the 

project. The search for information sources and establishing a fieldwork 

schedule are also activities falling within this initial phases of the method.  

 Phase 1. Analysis of the basic natural features of the landscape: (1) Relief: 

demarcation of lithological and geomorphological units: consists of the 

combined synthesizing analysis of different components. such as lithology, 

tectonics, gradients and morphogenetic modelling; (2) Climate: definition of 

climatic units on the basis of the analysis of temperature and rainfall data in 

order to detect spatial discontinuities that affect the landscape; (3) Surface-water 

hydrology and definition of hydrogeological units; (4) Bioclimate: recognition 

of spatial discontinuities by considering the different bioclimatic levels; (5) 

Vegetation series: the vegetation series present in the area under study are 

identified and mapped; (6) Original fauna habitat: the original fauna habitat is 

identified in order to contribute to defining original geosystems or original 

ecogeographical units (see phase 2); (7) Soils: definition of edaphic units.  

 Phase 2. Definition of original geosystems (original ecogeographic units): 

cartographic overlay or combination of the variables analyzed in basic landscape 

features (phase 1) using the geographic information system (GIS) ArcGIS 10.1 

tool, combined with expert judgement, makes it possible to demarcate units that 

are homogeneous as regards their ecological potential and biological 

exploitation. This phase is not contemplated in the LCA methodology. 

Nevertheless, this paper incorporates the conception of the systematic analysis 

of landscape, which concentrates on understanding the territorial structures that 

derive from the dual network of the natural and sociocultural subsystem. The 

precursor of this method was the French geographer Betrand (1968, 1974, 1978), 

who considers landscape as an open system with a particular structure and its 

own dynamic which gives it a temporal and developmental dimension. 
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Consequently, taking as our starting point the concept of “geosystem”, we have 

incorporated the concept of “original geosystems or original ecogeographic 

units”, which makes it possible to establish the conditions that shaped the 

landscape before human intervention; landscape presents an original base 

(features), anthropic processes that explain its current situation (dynamics), and 

evolutionary tendencies that can contribute to changing it (trends).  

 Phase 3. Analysis of historical processes in and the socioeconomic features of 

the landscape: (1) Land use and land cover; (2) Fauna habitat and current fauna: 

wild fauna, fauna used for hunting, and livestock; (3) Typology of settlements 

and patterns of distribution; (4) Historical development: major milestones and 

historical processes that may have contributed to creating a specific landscape 

character; (5) Heritage: historic-cultural legacy that still continues in the territory 

and has an impact on the landscape; (6) Farming system in operation: farming 

system, highlighting the typology and the size of holdings; (7) Pressures and 

dynamics: assessment of the territorial processes of change currently in 

operation.  

 Phase 4. Visual and scenic structure: the visual size of the basins is calculated 

from a series of static observation points distributed around the area under study.  

 Phase 5. Rough draft of landscape areas and types: systematic mapping 

(original geosystems or original ecogeographic units) is combined with or 

superimposed on the anthropic information analyzed in phase 3. Cartographic 

superimposition is carried out semi-automatically using the GIS (ArcGIS 10.1) 

tool, and incorporating expert analysis with the aim of including cultural aspects 

linked to the landscape which do not easily lend themselves to automatic 

treatment.  

 Phase 6. Definition of definitive landscape types and areas: after creating the 

rough draft of landscape types and areas, it is checked and modified through 

fieldwork. Subsequently, the landscape types and areas are identified and 

definitively named, and their multiscalar integration is undertaken.  

 Phase 7. Characterization: on the basis of the insights previously gathered with 

regard to the basic natural features of the landscape, historical and 

socioeconomic processes, visual and scenic structure, etc., the key 

characteristics of the landscape areas and types are identified as well as their 

recent development, pressures, risks, and dynamics.  

 

3.2.2 Stage 2: Assessment and Proposals 

 

Following the identification and characterization of landscape types and areas (stage 1), their 

value and significance are established, as well as the policy guidance for their protection, 

management and planning. In this second stage, comprising three phases, we opted for the 

structure suggested by the ELC, which entailed reformulating the two last phases suggested 

by the LCA methodology (determining the criteria for assessment, and assessment itself), 

which have been replaced by definition of landscape quality objectives – monitoring – and 

establishment of indicators. 

 

 Phase 8. Qualification: in accordance with the ELC Guidelines (Council of 

Europe, 2008), qualification consists of a dialectical comparison between 

analysis by experts and the values assigned to the landscape by the public in the 
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context of the existence of different value systems, whether they are 

consolidated or in the process of being defined.  

 Phase 9. Defining landscape quality objectives: by “landscape quality 

objective”, the ELC (2000) means the formulation, by the competent public 

authorities, of local people’s aspirations as regards the landscape character of 

their living environment, once its state, values and risks have been analyzed. 

This phase establishes possible guiding principles for action to protect, manage 

and plan landscape in order to protect those elements that have ecological, 

aesthetic, or cultural value.  

 Phase 10. Monitoring and establishment of indicators: the ELC suggests setting 

up tools to monitor changes to the landscape and the effectiveness of policies 

adopted to carry out the monitoring. As a result, a series of environmental, 

cultural, and social landscape indicators are to be defined in such a way as to be 

understandable to local people, politicians, and public-sector managers.  

 

4. RESULTS 

 

In line with the methodological sequence previously proposed, in the first stage 

(Identification and Characterization) the scope and area of the study of the Fuente de Piedra 

endorheic basin were defined (initial phase or phase 0). Setting the boundaries of the area was 

carried out on the basis of natural boundaries given that we are dealing with an endorheic 

river basin. As regards fieldwork, 32 field trips were conducted between 2011 and 2016, 

taking into account the seasonality of the landscape with the purpose of detecting the most 

important changes in its annual cycle (landscape phenology), with special attention being 

paid to those changes which might affect the character of the landscape. As regards the scale 

to be used, a reconnaissance scale of no less than 1:25,000 was used, while more detailed 

scales were used when the information sources consulted allowed.  

The next step was analysis of the basic natural features of the landscape (phase 1) on the 

basis of nine variables in the physical environment (lithology, geomorphology, climate, 

surface-water hydrology, underground hydrology, bioclimate – thermotypes, ombrotypes –, 

vegetation series and exoserial plant communities, fauna habitat and edaphic units). This 

phase made it possible to draw up a thematic map of the study area and also to define the 

boundaries of different spatial units or discontinuities for each variable analyzed (Table 1).  

Subsequently, on the basis of the thematic mapping that had been produced, the original 

geosystems or ecogeographical units were demarcated in accordance with phase 2. First of 

all, the maps relating to ecological potential were combined (Lithological Units, 

Geomorphological Units, Climatic Units, Surface- water hydrology map, Hydrogeological 

Units and Bioclimatic map – thermotypes and ombrotypes –), which have a substantial 

impact on the characteristics of the biotic environment. Subsequently, we combined those 

variables that represent biological exploitation (Vegetation Series and Exoserial Communities 

map, fauna – the fauna habitat was not mapped, but instead an inventory with an approximate 

estimate of the zoning and distribution of the various animal species – and Pedological Units 

map (Figure 2). This combining or overlaying of maps made it possible to demarcate four 

original geosystems (G) or original ecogeographical units (Figure 3).  
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Table 1. Summary of the basic natural features of the landscape of the Fuente de Piedra endorheic basin: 

defined spatial units or discontinuities. 

ABIOTIC SUBSYSTEM 

Lithological Units 

(LU) 

LU-1. Argillaceous-evaporitic substratum; LU-2. Limestone and dolomites; LU-3. 

Calcarenites with flint & white marls; LU-4. Marlstone & marls; LU-5. Molasse 

deposits, predominantly sandy; LU-6. Watershed deposits; LU-7. Alluvial deposits, 

predominantly sand, clay, & boulders; LU-8. Argillaceous-loamy lacustrine deposits.  

Geomorphological Units 

(GU) 

GU-1. Argillaceous-loamy basin floor; GU-2. Flood plains; GU-3. Lacustrine terraces; 

GU-4. Elliptical endorheic lake; GU5. Argillaceous-arenaceous lake islets; GU-6. 

Undulating calcareous dolomite mountains (sierra); GU-7. Smoothly sloping ridges with 

a powdery crust and argillaceous outcrops; GU-8. Argillaceous-evaporite gently sloping 

hills and watercourses; GU-9. Gently sloping molasse hills and watercourses; GU-10. 

Gently sloping molasse hills and watercourses, predominantly calcarenites with flint and 

white marl; GU-11. Gently sloping hills, predominantly marls, marlstone and 

calcarenites GU-12. Glacis; GU-13. Alluvial fans; GU-14. Colluviums. 

Climatic Units 

(CU) 
CU-1. Dry Continental Mediterranean climate.  

Surface-water hydrology 

Wetlands 

(W) 

Streams  

(S) 

W-1. Laguna de la Serafina; W-2. Laguneto del Pueblo; W-3. Laguna de las Palomas; 

W-4. Laguna de los Abejarucos; W-5. El Origen-Los Juncares; W-6. Laguna de 

Cantarranas; W-7. Hoyo del Navazo; W-8. Laguna atalasohalina de Fuente de Piedra. 

 

S-1. Arroyo de Santillán; S-2. Arroyo del Charcón o de Humilladero; S-3. Arroyo de 

Mari Fernández; S-4. Arroyo de Los Arenales; S-5. Arroyo Molino de Viento; S-6. 

Arroyo Vaguada de Campos. 

Hydrogeological Units (HU) 

HU-1. Alluvial aquifer with quaternary surface deposits (mid-high permeability); HU-2. 

Miocene aquifer, predominantly calcareous sandstone (high permeability); HU-3. 

Paleogene aquifer, predominantly marl and calcarenites (impermeable) HU-4. Jurassic 

carbonate aquifer, predominantly limestone and dolomites (high permeability) HU-5. 

Triassic aquifer, predominantly clays and evaporites (low permeability).  

Thermotypes (T) and Ombrotypes 

(O) 
T-1. Meso-mediterranean thermotype; O-1. Dry sub-humid ombrotype. 

BIOTIC SUBSYSTEM 

Vegetation Series (VS) and 

Exoserial Communities (EC) 

VS-1. (Quercus rotundifolia): Paeonio coriaceae-Querceto rotundifoliae S. Faciación 

termófila con Pistacia lentiscus; VS-2. (Thypha domingensis): Typho-Schoneoplecteto 

glauci Sigmetum; VS-3. (Tamarix canariensis): Elymo repentis-Tamariceto canariensis 

Sigmetum; VS-4. Aro italici-Ulmeto minoris S.; EC-1. Ruppietum drepanensis y 

Charion canescentis; EC-2. Suaedo splendentis-Salicornietum patulae; EC-3. Suaedo 

splendentis-Salsoletum sodae; EC-4. Salsolo sodae-Atriplicetum chenopodiodis; EC-5. 

Parapholido-Frankenietum pulverulentae.  

Fauna (F) 

F-1. Fauna associated with Mediterranean lakeside woodland; F-2. Fauna associated 

with farmland spaces; F-3. Fauna associated with mountain spaces; F-4. Fauna 

associated with wetlands.  

Pedological Units (PU) 

PU-1. Calcareous Regosols and calcareous Cambisols; PU-2. Lithic Leptosols and 

Rendzic Leptosols; PU-3. Lithic Leptosols and Eutric Leptosols; PU-4. Petric Calcisols, 

calcic Cambisols, and calcareous Regosols; PU-5. Luvisoles cálcicos y cambisoles 

calcáricos; Calcic Luvisols and calcareous Cambisols PU-6. Gleyic cambisols and 

calcareous cambisols. 
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Figure 2. Combination/overlay of maps relating to ecological potential (abiotic subsystem) and biological 

potential (biotic subsystem). Fuente de Piedra endorheic basin (Southern Spain). 

 

 

Figure 3. Map of Original Geosystems (G) or Original Ecogeographic Units. Fuente de Piedra endorheic basin. 

Legend: G1. Calcareous-dolomite mountains and ridges with dry/sub-humid meso-Mediterranean ilex groves. 

G2. Molasse and argillaceous-evaporite hills and watercourses with dry/sub-humid meso-Mediterranean ilex 

groves. G3. Alluvial floodplains with meso-Mediterranean riverine woodland and fauna. G4. Floor of the 

endorheic basin with seasonal lakes, Mediterranean riverine and lacustrine-marsh vegetation and aquatic 

birdlife.  

 

To analyze the transformation through human intervention of the original geosystems (G) 

or original ecogeographic units and the social construction of the landscapes, phase 3 

consisted of the analysis and mapping of 7 variables relating to the fundamental-historical 

and socioeconomic characteristics of the landscape: land use and cover, historical 

development of the study area – with special focus on Fuente de Piedra lake as the key 

formative element of the basin – historical-cultural legacy or heritage , the system of farming 

in operation (size of agricultural holdings), territorial conditions (environmental protection 

figures), as well as other current territorial dynamics. Analysis of these variables allowed us 

to progressively identify certain spatial discontinuities which proved useful in differentiating 

landscape types and areas. Figures 4 and 5 show two examples of the mapping results 

obtained after analysis of the variables in phase 3. 
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Figure 4. Map of the farming system in operation (size of farms). Fuente de Piedra endorheic basin (Southern 

Spain).  

 
 

 

Figure 5. Territorial dynamics map. Fuente de Piedra endorheic basin (Southern Spain).  

Phase 4 consisted of the analysis of the visual and scenic structure of the study area with 

the aim of detecting how much the hydrographic and visual boundaries of the basin match. 

Three static observation points (OPs) were selected, corresponding to basic visual reference 

for the observation of the main marshes of the basin and its surroundings; in other words, the 

places in the nature reserve with the highest visitor numbers (lookout points, hides, etc.) 

To calculate the visual field of each OP, we used the high-resolution Digital Terrain 

Model (DTM05/DTM05-Light Detection and Ranging [LIDAR]. 2010) available at the 

Spanish National Geographical Centre. This is a DTM with a grid of 0.5 m (0.5 m resolution) 

obtained from the photogrammetric flights of the National Plan for Aerial Orthophotography 

(PNOA, Spain). A maximum visible distance of 50,000 m from the center of the basin was 
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considered suitable. Using the 3D Analyst tool of the ArcGIS 10.1 program, the visual field 

of every OP was calculated, keeping to a factor Z (height of the observation point) of 1.7 m 

(average height of the eyes of a human observer). After calculating the visual field of each 

OP, a map overlay was developed with a view to obtaining an intervisibility map (Figure 6).  

 

 
Figure 6. Intervisibility map. Fuente de Piedra endorheic basin (Southern Spain). 

The analysis and mapping of the basic natural and socioeconomic properties of the basin, 

along with its visual and scenic structure, allowed us to derive a rough draft map of landscape 

types and areas (phase 5). Once the rough draft map had been created, fieldwork, in 

conjunction with consulting with social agents (the local population) and consulting the 

district and local toponymy (topographic maps, land register) allowed for successive 

modifications to this map until definitive types and areas were demarcated and integrated in a 

multiscalar fashion (phase 6). Four levels of integration were set, corresponding to the 

following spatial reference scales: supraregional, regional, district or supralocal, and local. 

This made it possible to carry out an iterative process in landscape types and areas, in which 

the largest (in area) types and areas include those smaller than them that come immediately 

below them in the hierarchy. The classification used conforms to the distinction between 

areas and types proposed by the LCA in order to maintain an iterative process.  

For each different map scale a zoning into types followed by another one into areas was 

carried out, in such a way that there as many layers of types and areas as there are different 

scale levels. This classification differentiates between what is thematic (type) and what is 

spatial (area). Types reflect dominant factors in the landscape, while areas tend to have 

certain sociocultural roots and recognition through possessing a place name, for example. In 

any case, we consider that when carrying out landscape assessment, planning, and 

management, detailed map scales (Levels 3 and 4) are the most appropriate.  
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Table 2. Landscape zoning at different levels of spatial integration (Adapted from Gómez Zotano, J., Riesco 

Chueca, P., & Rodríguez Rodríguez, J. (being reviewed) 

 

In the Fuente de Piedra basin, in accordance with the levels of spatial integration and the 

scales proposed in Table 2, the following landscape types and areas were identified: 

 

LEVEL 1. Supraregional scale (≈ 1/1,000,000)  

TYPE_1 

Is the most basic approach to the landscape. The 

landscape has an extensive surface area and its 

characteristics are determined by large-scale 

morphostructures and biogeographical domains, also 

taking into account cultural importance. 

AREA_1 

A large physiographic unit with its own identity. Its 

designation refers to the toponymy of large-scale 

relief or hydrography structures. On occasion, when 

its formal identity is superimposed on physical 

characteristics, the designation follows administrative 

or economic demarcations.  

LEVEL 2. Regional scale (≈ 1/200,000-1/100,000) 

TYPE_2 

The landscape is determined by stable, independent 

abiotic variables and their correlation with major 

land use (anthropic variable more unstable and 

dependent).  

Mesostructures are defined within macrostructural 

units. Abiotic and biotic elements are combined with 

a land-use grouping that becomes prominent at 

medium map scales 

AREA_2 

In assigning a name to the area, efforts will be made 

to have recourse to traditional or administrative 

names, in order to reinforce landscape identity and to 

agree with territorial guidelines laid down in regional 

planning policies. 

LEVEL 3. District or supralocal scale (≈ 1/50,000-1/25,000) 

TYPE_3 

Types at this level start to display fully and 

throughout their area a combination of abiotic 

potential, biotic exploitation and system of anthropic 

use important enough to understand the landscape. 

Elements such as relief, bioclimate, soils, and 

anthropic uses are generally used to identify and 

characterize landscapes at this level.  

AREA_3 

In these areas, associated with medium-sized 

topographical units, the larger territorial components 

become blurred and cannot be perceived. As a result, 

how they are named must be in line with what the 

people of the district call them in order to reinforce 

their landscape identity.  

LEVEL 4. Local scale (≈ 1/10,000-1:5,000) 

TYPE_4 

The landscape typologies recognized in this last 

level of the hierarchy have a restricted surface area 

and derive from the combination of different kinds 

of formal and functional attributes (depending on the 

characteristics of the study area).  

  

Elements such as topography (altitude, slopes), 

lithology, physiography, bioclimate, vegetation or 

soil type in combination with references to land use 

are used to designate this type. Bearing in mind the 

detail that this scale of mapping offers, reference to 

the visual and scenic component is also 

incorporated.  

 

 

AREA_4 

Naming the area matches the popular terminology 

used by local people. As result, the given name may 

refer to elements with a natural basis or to facts of 

anthropic origin (for example, a population nucleus or 

a property). Public consultation is essential in the 

naming process.  
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- Level 1 (supraregional scale): Type T_1. Circum-Mediterranean Alpine 

mountain ranges; Area A_1. The Baetic mountain range.  

- Level 2 (regional scale): Type T_2. Mediterranean intramontane depressions, 

predominantly agricultural and urban; Area A_2. The Antequera depression.  

- Level 3 (district scale): Type T_3.1. Calcareous dolomite meso-Mediterranean 

mountains predominantly wooded and agricultural; and Type T_3.2. Meso-

Mediterranean endorheic plains/flats with marshes/wetlands, agricultural use and 

urban-industrial. Following through with this iterative process, at this scale we 

identified three landscape areas corresponding to three smaller-scale 

topographical units with their own identity: Area A_3.1. Sierra de Mollina-La 

Camorra; Area A_3.2. Sierra de Humilladero; Area A_3.3. Llanura de Fuente de 

Piedra. 

- Level 4 (local scale): the landscape became very diverse, in keeping with the 

large-scale maps used, and seven types (T) and 54 landscape areas (A) were 

identified and mapped (Figure 7 and Figure 8). 

 

 

 

Figure 7. Map of landscape types (T) (Level 4. Local scale. Fuente de Piedra endorheic basin) 
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Figure 8. Map of landscape areas (A) (Level 4. Local scale. Fuente de Piedra endorheic basin. Southern Spain) 

The final phase of this first stage of the method (phase 7) consisted of characterizing the 

landscape types and areas identified in the study area. The definition of such characters was 

decided on the basis of a particular and recognizable combination of the elements that define 

a given landscape type or area, with special importance being attached to the key 

characteristics that differentiate one landscape from another and which, consequently, endow 

it with its own character on the basis of such particularities as: abiotic subsystem, biotic 

subsystem, dynamics and evolution of the landscape (historical aspects and territorial 

heritage), pressure and risks (with a bearing on the landscape), and aesthetic and perceptual 

aspects.  

An example of the landscape characterization of the Area “A_4.7.6. Laguna de Fuente de 

Piedra (Fuente de Piedra Lake)” (Level 4. Local scale): from the lithological point of view, 

this area corresponds to a group of lacustrine deposits consisting of fine materials that are 

rich in organic matter (muds, marls, clays), that have created a continental lake with karst 

overlaid on evaporites. It has an irregular bottom, with an East-facing concavity, while a 

series of lake islets emerges to the West. Its dry Continental Mediterranean climate, 

interacting with its contours, creates temporary surface run-off which discharges into the 

base level of the basin, coinciding with a large, shallow, seasonal salt-water lake. As regards 

the evolution of the landscape, this area is characterized by human intervention stretching 

from prehistoric times to the present day but with an uneven level of utilization and 

exploitation of its resources. While its first inhabitants used the area basically for hunting, 

from the third century CE the lake was used as a saltworks, an activity that endured up until 

1951 (…), 1984 being the year when it was declared a Nature Reserve. The location of this 

landscape area at the bottom of the depression makes it widely visible from various points in 

the basin. Among the elements that constitute this landscape area, the most characteristic is 

the colony of flamingos (Phoenicopterus roseus), which makes use of the waterlogged areas 

as a source of food. However, the “naturalness” of the fauna contrasts with the lakeside, an 

area which has been intensively cultivated, and where sunflowers, olives, and cereals 

predominate (…) (Figure 9).  
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Figure 9. Photographs of the Area “A_4.7.6. Laguna de Fuente de Piedra (Fuente de Piedra Lake)”.  

Following the Identification and Characterization of the landscapes (first stage), we 

moved on to Assessment and Proposals (second stage), which consisted of an assessment of 

the value and significance of the landscapes (types and areas) previously identified and 

characterized. Phase 8 (qualification) consisted of a qualitative assessment process paying 

attention to the identification of the values of each type and area, namely ecological, 

productive, historic-heritage, social use, mythological, spiritual, symbolic and aesthetic 

values. For each variable, we defined a series of parameters, assigning each of them one out 

of four different values (low or zero, average, high, very high). For example, for the area 

“A_4.7.6. Laguna de Fuente de Piedra (Fuente de Piedra Lake)” (Level 4. Local scale) the 

parameters assessed for “ecological values” were: lithological diversity, uniqueness or rarity, 

diversity of geoforms, unique climatic phenomena, presence of natural or semi-natural run-

off, fountains and springs, permanent water masses, temporary or seasonal water masses, 

degree of conservation of vegetation cover, abundance and diversity of fauna habitat, 

uniqueness and/or specificity, degree of connectivity with other wetlands, etc.; or, for 

example, the parameters assessed for “social use values” were: ease of access to the wetlands, 

frequency of visits (visual consumption), analysis of publicly used infrastructure, activities 

with public involvement, scientific and educational activities, etc.  

Subsequently, phase 9 consisted of defining landscape quality objectives (future 

recommendations) for each landscape type and area. For example, for Area “A_4.7.6. Laguna 

de Fuente de Piedra (Fuente de Piedra Lake)” (Level 4. Local scale) recommendations and 

proposals were set out in four thematic areas: (1) agricultural holdings around the lake 

(increase measures controlling the use of water tables, hydrological and woodland restoration 

of the surface streams feeding into the lake, etc.); (2) public use of the wetlands (diversify 

programs of scientific-educational activity, manage the mass influx of visitors during the 

flamingo nesting period, etc.); (3) visual refurbishment and upgrading of built heritage 

(diversify the network of hides and lookout points, restore historic buildings and 

infrastructure and convert them into museums or landscape interpretation centers, etc.); (4) 

infrastructure construction (limit infrastructure development on the edge of the lake, as it 

creates a barrier effect and habitat fragmentation).  
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Finally, phase 10 consisted of the monitoring or establishing of indicators, the aim of 

which is to determine compliance with landscape quality objectives and to find out which 

change factors affect a given landscape type or area, in order to establish whether or not there 

is any change to its character. Consequently, a series of monitoring indicators was designed 

according to: (1) Ecological values (changes in surface water quality, developments in the 

flooding level of the trough, changes to the lake-wetlands trough); (2) Land use and 

anthropogenic exploitation (dynamics and trends in land use, state of and trends of the 

heritage and cultural elements present in the landscape type or area, identification of new 

physical elements, etc.); (3) Visual and scenic structure (degree of modification, compatible 

or incompatible visual elements, or those with a severe impact, etc.); (4) Assessment of the 

landscape character (stable or no changes, minor changes, drastic changes and/or new 

character).  

 

5. DISCUSSION 

 

5.1 Applicability of the LCA method 

 

In the methodological procedure proposed in this paper two clearly differentiated stages were 

developed: identification and characterization, and assessment and proposals. The first stage 

consisted of the classification and characterization of the landscapes, and this stage is viewed 

as a crucial stage prior to assessment (Swanwick, 2002; Mücher et al., 2003; Jongman et al., 

2006). This first phase focuses on both the objective and subjective aspects of landscape and 

it is an essential phase for its future assessment and proposals about it. In line with the LCA 

method, landscape identification and characterization requires an analysis of basic natural 

features (Natural Factors) as well as historical processes and socioeconomic factors 

(Cultural/Social Factors). The scale of detail used allowed a minute analysis of each and 

every one of the information layers considered useful for the identification and 

characterization process. Nevertheless, an intermediate phase has been incorporated in order 

to gain an understanding of the natural structure of the study area prior to human 

intervention: original geosystems or original ecogeographical units, considering the analysis 

of the abiotic and biotic subsystem before they were modified  

The next step was the analysis and mapping of historical and socioeconomic processes, 

and analysis of the visual and scenic structure. In keeping with the LCA method, analysis of 

the scenic and perceptual structure is a fundamental stage prior to the identification of 

landscape types and areas. Accordingly, an analysis of the visual and scenic structure of the 

basin being studied was carried out in accordance with numerous studies that demonstrate the 

need to incorporate visibility criteria in landscape studies (Brabyn & Mark, 2011; 

Chamberlain & Meitner, 2013; Nutsford et al., 2015). Subsequently, we proceeded to roughly 

draw up a draft of types and areas prior to the definitive map. It should be emphasized that 

the fieldwork was fundamental and, in line with the LCA method, that it was incorporated in 

various phases of the methodological process, since both the research objectives and the scale 

of reconnaissance required this work. Accordingly, there are numerous studies that identify 

fieldwork as an essential in geographical and landscape research (Katz, 1994; Driver, 2003; 

Priestnall, 2009). 

Subsequently, we proceeded to identify and name the landscape types and areas and to 

integrate them in a multiscalar fashion. The identification is the result of the semi-automatic 

superimposition of the information layers using the GIS tool. In line with previous studies 

(Salinas Chávez & Ramón Puebla, 2013; Warnock & Griffiths, 2015), this tool is useful for 

that purpose, but expert judgement has to be incorporated too, given that it is difficult to 

totally automate any landscape classification.  
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While the assessment of landscape character does not involve or imply judgements or 

quality appraisals, it does, in contrast, involve and imply the choice of “key characteristics”. 

According to Mücher et al. (2003), the decision about what the essential elements defining 

character are may involve a certain amount of subjectivity. Nevertheless, the process of 

characterization constitutes one of the major contributions of the LCA method, and even the 

ELC includes the concept of “character” in its definition of landscape: "Landscape means an 

area, as perceived by people, whose character is the result of the action and interaction of 

natural and/or human factors” (Council of Europe, 2000, p. 2). According to Brabyn (2009), 

the flexibility offered by this method with regard to scale, together with its being organized 

around the concept of “character”, is capable of providing a common frame of reference for 

landscape studies and the ELC.  

 

5.2 Landscape and multiscalar integration 

 

This method has made possible the compartmentalization of the territory into types and areas 

and its multiscalar integration on the basis of an iterative breakdown. However, this 

compartmentalization or demarcation turned out to be a complex process, especially at 

detailed scales (district and local). In accordance with previous studies (Ingold, 1993; Gómez 

Zotano & Riesco Chueca, 2010), the zoning or division into units (in this case, types and 

areas) remains a mental construct at the service of some aim, such as its operativity for 

planning and management.  

Moreover, justifying the variables used for the division into landscape types and areas has 

made it necessary to consider the extent of the study area and the scale of work. Accordingly, 

previous studies (James & Gittins, 2007; Gómez Zotano & Riesco Chueca, 2010) confirm 

that the LCA procedure reaches its maximum potential when the result is a fine-grained 

description, fully compatible with detailed fieldwork.  

Even though the LCA method allows for scalability or modularity (adaptation to different 

territorial scales), landscape classification is best expressed at a local, district or regional 

scale. At larger scales, certain properties of the landscape cease being perceptible or relevant 

and make landscape management difficult. Previous studies have confirmed the close 

relationship that exists between the scale of analysis and its methodological fit (Forman, 

1995; Schermann & Baudry, 2002); a complex question that the LCA method has resolved 

for landscape analysis by means of its proposed classification into types and areas, which 

allows their integration, iteratively, into different scales.  

In the proposed taxonomic classification of the landscapes of the basin under study, four 

scales and levels of reference are set out (supraregional, regional, district, and local). The 

results obtained confirm that in landscape planning and management the local scale is ideal, 

especially for managing the wetlands, due to the way they are exploited, with very localized 

pressures and risks affecting them. 

 

5.3 Adapting the proposed methodology to the ELC 

 

As it is mentioned in the ELC Guidelines (Council of Europe, 2008), there is a certain 

latitude as regards establishing landscape action steps and methodological procedures. 

Nevertheless, they also state that methods of observing and interpreting the countryside ought 

to: consider the territory as a whole and not be limited solely to places needing to be 

protected; integrate and simultaneously articulate different approaches (ecological, 

archeological, historical, cultural, perceptual, and economic; and incorporate social and 

economic aspects (Council of Europe, 2008, p. 8). By taking into account the measures set 
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out in the Convention (Articles 6-7 of the ELC), the methodological procedure in this 

research has fully complied with the ELC recommendations:  

 

-  Knowledge of landscapes: identification, characterization. This phase laid down 

by the ELC for landscape action corresponds to the characterization phase of the 

British methodology. Nevertheless, the LCA terminology Classification, 

Description and Characterisation has been replaced by Identification and 

Characterization in order to adapt it to the ELC.  

- Qualification and formulation of landscape quality objectives. These two phases 

replace the equivalent ones in the LCA (Deciding the Approach to Judgements 

and Making Judgements), the contents of which are similar to the ELC but 

organized differently.  

- Monitoring: this phase does not appear as such in the LCA method, but it is 

fundamental for taking into account the future evolution of the landscape, as 

well as compliance with landscape quality objectives, or for evaluating the 

effects of landscape policies.  

 

In keeping with the ELC recommendations, this paper has viewed the basin as a whole in 

order to analyze it from an environmental, historical-cultural, and perceptual-visual point of 

view, identifying, moreover, all the landscapes in the area. In addition, with a view to 

proposing a complete methodological sequence, a monitoring phase has been included as the 

last part of the methodological process. It should be emphasized that this phase falls outside 

the scope of the research, given that it includes monitoring changes, evaluating the effect of 

policies, a possible redefinition of options, etc. Nevertheless, it was considered appropriate to 

include it in order to implement the ELC guidelines completely. 

In any case, the LCA method looks like a robust methodology for implementing the ELC 

in different spatial scales, since there are numerous scholarly works confirming its usefulness 

in identifying and characterizing landscape (Brabyn, 2009; Atik et al., 2015) or to boost 

public participation (Capersen, 2009; Butler & Akerskog, 2014; Butler & Berglund, 2014).  

 

6. CONCLUSIONS 

 

In view of the widespread lack of understanding of endorheic basins, and the lack of a robust 

methodology suitable for analysis of their landscapes, a methodology proposal has been 

created in order to be able to identify, characterize and assess those landscapes with the aim 

of implementing the ELC in this type of space. The conclusions drawn from the 

methodological proposal and its application are as follows: 

 

- The method developed herein makes it possible to implement the ELC by 

completing the stages proposed by the ELC as regards the processes leading to 

landscape action: knowledge of the landscape (identification, characterization, 

and assessment), the formulation of landscape quality objectives, and monitoring 

changes. It makes it possible, therefore, to establish a cross-sectional perspective 

in landscape analysis, introducing biophysical, historical, cultural, perceptual-

visual and prospective criteria.  

- The adaptability or freedom offered by the LCA methodology made it possible, 

in the area selected for study, to carry out: (a) a descriptive-analytical research 

into the basic natural features of the landscape; historical processes and 

socioeconomic bases; scenic and visual characteristics; (b) an assessment 

exercise, taking into consideration the transformation of the landscape’s 
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fundamental natural characteristics (original ecogeographical units), its 

processes and historical dynamics and their impact on the current layout of the 

landscape; (3) and a prospective exercise, with a geohistorical basis, which aims 

at the assessment of the landscape and the possibility of implementing that 

assessment (landscape quality objectives). 

- The proposed methodology presents interesting issues such as the demarcation 

of the landscape in an iterative fashion into types and areas and its applicability 

to different spatial scales (scalability). This flexibility made it possible to 

identify the landscapes in the endorheic basin being studied and to integrate 

them into a broader territorial context.  

- The method has been structured in two major stages: identification and 

characterization of landscape types and areas, followed by assessment and 

proposals. In this way, one moves beyond a merely descriptive demarcation of 

the landscape into units. Therefore, this methodological sequence makes 

landscape types and areas able to be identified as functional and operational, by 

generating an assessment of the landscape and formulating landscape quality 

objectives as well as monitoring in accordance with the recommendations of the 

ELC.  

- In accordance with the Guidelines of the ELC and on the basis of the 

methodology as applied, the following conclusion can be drawn, namely, that 

land planning has to take on board the fact that the task of characterizing and 

assessing landscapes is a preparatory step towards specifying actions and 

decisions aimed at their protection, management and planning. If this aspect of 

making proposals is lacking, the contribution of landscape to land planning 

would be limited to a strictly descriptive approach, which is alien to the dynamic 

character of the landscape.  

- The current methodology proposal should be viewed as an adaptation of the 

LCA method to implement the European Landscape Convention in endorheic 

basins. It is, therefore, an indicative guide, open to being updated and/or adapted 

to the needs of landscape and land planning.  
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Abstract 

Migration necessarily precedes deforestation in tropical agricultural frontiers. Therefore, 

identifying individual, household and place characteristics (demographic, political, social, 

economic, and ecological) related to this process is crucial for understanding the drivers of 

tropical deforestation. This will in turn be useful for developing policies to reduce 

deforestation, which cannot be approached only from the destination end since this ignores 

the fundamental role played by migrant farmers advancing the agricultural frontier. This 

paper uses data from surveys conducted in areas of high out-migration, much to the 

agricultural frontier in northern Guatemala. Results suggest that larger family sizes, land 

scarcity, soil degradation, poor access to markets, low education, and poverty are linked to 

migration to the frontier in Guatemala.  

 
Keywords: Migration, conservation, land use, agriculture, frontier settlement. 

 

1. INTRODUCTION 

 

A burgeoning literature has examined factors associated with a principal proximate cause of 

deforestation in Latin America and elsewhere in the developing world (World Bank 1991; 

Geist and Lambin 2001, 2002; De Sherbinin et al 2007): the extension of the agricultural 
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frontier.1 While export agriculture has pushed the frontier from increasing urban demand for 

meat and soy, early migrants to these areas and continuing small farmer frontier settlement 

have driven much of the globe’s tropical forest conversion. But where do migrant settler 

families come from and why? These are questions that must be addressed in order to explain 

the primary underlying demographic driver of deforestation. Specifically, what are the 

demographic, political, socio-economic, and ecological factors that induce people to migrate 

from origin communities to the agricultural frontier in forest areas? Probing this question 

requires identifying jointly areas of high out-migration and areas in which significant 

proportions of the out-migrants choose tropical and semi-tropical forests as their destination 

(López-Carr, D. and J. Burgdorfer 2013). 

All but a few million of the several hundred million persons who migrate each year in the 

world migrate internally—from one location to another crossing a border within their own 

country, especially within developing countries. Yet research and publications on migration 

are distributed almost exactly the opposite way, with the vast majority focusing on 

international migration (and mainly on the developed world).2 Furthermore, of the work on 

internal migration in developing countries, the vast majority was (and continues to be) on 

rural-urban migration and its corollary, urbanization, with very little on rural-rural migration, 

even though it remains larger than rural-urban migration in many countries with the 

necessary data (Bilsborrow and Geores 1992; Bilsborrow 2002).3 With most research on 

migration in developing countries focused on rural-urban migration, to the extent this is 

extracted from primary data from surveys, it is based on surveys carried out only in (urban) 

destination areas (White and Liang 1996). Thus, rural-rural migrants have been largely 

ignored, although they are the key migrants in population-environment relationships since the 

vast majority of the migrants to the agricultural frontiers originate in rural areas. This then 

lays the ground for the main questions underlying the research reported in this paper: what 

characterizes the areas of origin of migrants to the agricultural forest frontier, who migrates 

from those areas of origin, and who chooses the agricultural frontier as their destination—that 

is, how are they different (selected) from those choosing other destinations? The research 

reported here attempts to shed some light on these questions based on one country, 

Guatemala, but does not purport to adduce generalizable findings at this early stage. 

This paper is organized as follows. First, in the next section we review what is known in 

the literature, especially on Latin America, about why people leave rural communities, 

focusing on the characteristics of those communities that condition out-migration, especially 

to the agricultural frontier. We then describe the situation in Guatemala. This is followed by 

two short sections on migration and deforestation in Latin America, and specifically on 

Guatemala, to provide background on the importance of the issue and also set the stage for 

the case study of Guatemala, which is the main part of the paper. A short section then 

describes the various principal areas of origin of out-migrants from rural areas of Guatemala, 

focusing on areas sending significant numbers of migrants to the northern frontier. This 

section is followed by the methods of data collection followed by results presented on the 

extent of out-migration from the study communities and the factors associated with migration 

patterns. A concluding section summarizes the results and discusses their implications for 

policy and future research.  

 

                                                           
1 Access of migrant colonists to the rainforest frontier is usually provided by other actors who build roads into the forests, notably loggers 

(especially in Asia and Africa), oil and mining companies (e.g., Ecuador and Peru), and the State (Brazil, Guatemala, Mexico, Panama). 
2 In a letter to a planning meeting for the preparation of the Montgomery et al (2003) book for the National Academy of Sciences, B. Cohen 
reported that 96% of the published articles in a cross-section of population-related journals in the previous three years were on international 

not internal migration.  

 3 In a recent study, of the only 14 developing countries with internal migration data classified by urban and rural origin and destination in 
their population census (censuses of 1966 to 1995), rural-urban migration was the largest in 2 countries and rural-rural in 3 (urban-urban 

being largest overall). Rural-rural flows were larger than rural-urban in 10 of the 14 countries (UN, 2001, p. 66). 
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2. WHAT DO WE KNOW ABOUT WHY PEOPLE MIGRATE AWAY FROM 

RURAL COMMUNITIES IN DEVELOPING COUNTRIES? 

 

A significant literature exists on why people migrate and why they leave their place of origin, 

drawing on the migration theories of Sjaastad (1962), Lee (Lee 1966), and Todaro (1969), 

and cited in Shaw (1988), Ritchey (1976), Greenwood (1981); DeJong and Gardner (1981), 

Bilsborrow et al. (1984), Massey (1990), White and Lindstrom (2005), and others. But these 

traditional approaches to migration focus on individual and household factors that influence 

migration. What is more relevant for this study is what are the place-related factors, which 

may be called structural factors (Wood 1982), that lead people to leave places of origin. Since 

we are concerned with rural areas of destination, to which most migrants are from rural 

places of origin, then this means we are interested in the factors that induce people to leave 

rural communities to migrate elsewhere, especially to rural destinations and particularly to 

the agricultural frontier. Among the geographical factors that may be linked to out-migration 

from rural communities are land tenure and land availability; land quality; availability of 

employment, including non-agricultural work, wage levels, and farm and non-farm household 

incomes; population pressures on the land (affecting land availability and distribution, and 

perhaps soil degradation); infrastructure, including schools, health facilities, and socio-

economic and political infrastructure; presence of irrigation, if rainfall is unreliable; 

migration networks; and environmental conditions, including soil quality, forest cover, soil 

and water contamination, etc. The evidence adduced in the literature cited below will mainly 

draw on Latin America. 

First, land is crucial, both the availability of land to households (land tenure, or who has it 

vs. how many do not own or have access to any land; the amount of land, distribution of land) 

and the availability of common lands to both those who may have land and those without 

land. When people have land, out-migration is attenuated (Johnston and Clark 1982; Wood 

1982; Findley 1994; Bilsborrow et al. 1987; Mehta 1987; Shaw 1988; Marcoux 1990; Mc 

Nicoll and Cain 1990; Bravo-Ureta et al. 1996; De Jong and Winsten 1996). The availability 

of employment, agricultural and non-agricultural, is important for providing sources of 

income. Farm household incomes are increasingly dependent on off-farm employment of 

household members. Evidence on the importance of local employment opportunities abounds 

in the economics literature (e.g., Sjaastad 1962; Todaro 1969; DaVanzo 1981) and is also 

found in many studies, including Lindstrom and Lauster (2001) on Mexico; Bilsborrow et al 

(1987) on Ecuador, and Brown and Lawson (1985) on Venezuela. Income and land 

ownership differentials can also be key determinants of off-farm migration (Mörner and Sims 

1985; Morrison and May 1989; Castillo 1995). Population pressures on the land have been 

found important in a number of studies in Latin America, including on the Dominican 

Republic (e.g., Zweifler 1994); Panama (Heckandon and Mc Kay 1984); Guatemala 

(Bilsborrow and Stupp 1997); Brazil (Almeida 1992; Wood and Perz 1996); Costa Rica 

(Carvajal and Geithman 1976); Ecuador ( Rudel and Richards 1990); Honduras (Stonich 

1989); and in the tropics in general (Barbier 1997; Rudel and Roper 1997; Carr et al 2009).  

The population size of communities may help retain population, a belief implicit in the 

well-known gravity model in geography (see also Brown and Lawson 1985). The 

demographic composition of households in communities may also be important: Young, 

unmarried, or recently married adults are the most likely to migrate, often to establish a 

household (Carvajal and Geithman 1974; Perez 1985; Root and De Jong 1991; Almeida 

1992; Chant 1992; Cruz 1992; Ram and Singh 1994; De Jong 1996). Migration networks, 

including previous out-migrants from a community (Findley 1994; Massey and Espinosa 

1997; Lindstrom and Lauster 2001) have long been known to be key determinants of the 
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timing and destination of migration (see Hagerstrand 1957), supported, for example, in recent 

studies from Mexico (Davis et al. 2002; Curran and Rivero-Fuentes 2003).  

It has long been hypothesized (e.g., Bilsborrow et al. 1984, Ch. 13; Findley 1987; 

Beauchemin and Schoumaker 2005) that the availability (or not) of various forms of 

infrastructure may affect out-migration from rural communities, including schools, health 

facilities, political infrastructure, banks, irrigation, road connections to provincial and 

national capitals, etc. In a study at the community level, based on 27 rural communities in 

Ecuador, Bilsborrow and Ruiz (1990) found that more schools and good road connection 

were associated with out-migration but irrigation works led to higher agricultural incomes 

and less out-migration. The focus of geographers on “place utility” differences affecting 

migration is related to infrastructure development (see Wolpert 1965).  

Lastly, a handful of studies suggest that environmental degradation may affect out-

migration from rural areas (Hecht 1983; Schneider 1993; Browder 1997; Bilsborrow 2002; 

Adamo 2010), although empirical evidence is as yet virtually non-existent, except for studies 

showing the importance of the availability and timing of rainfall (Henry and Schoumaker 

2004; Beauchemin and Schoumaker 2005) and drought (Findley 1994; Ezra and Kiros 2001). 

In a recent study on out-migration from 36 rural communities in the province of Loja in the 

southern Andean highlands of Ecuador, Gray (2008) found out-migration lower from those 

with more rainfall. On another environmental measure, Nepal, Shrestha and Bhandari (2005) 

found the increasing scarcity of fuelwood and time to collect fuelwood related to out-

migration. The vast majority of the studies cited above on the characteristics of rural 

communities that affect out-migration, however, are based either on (a) broad, descriptive 

historical studies, without quantitative data at the local community level for a reasonably 

large number of communities, or (b) household survey data, without the inclusion of 

measures of infrastructure, land, employment, etc., at the community level. 

We noted above that part of the purpose of this research is to study factors that influence 

the choice of destination of migrants exiting from rural communities in Guatemala, 

particularly the choice of a frontier destination. There is little quantitative research on this on 

developing countries, due to both data and analysis limitations. First, most existing studies on 

the frontier are based on survey data collected only in destination areas, which this paper 

begins to address. It is widely thought that the rural landless are more likely to migrate away 

from a rural community, and more likely to the frontier, than those with land (Marcoux 1990; 

Barbieri and Carr 2005; Barbieri et al 2009). Research on frontier colonization has also 

consistently found that the primary pull factor to the frontier is perceived land availability 

(e.g., Henkel 1994; Fujisaka et al. 1996; Pichon and Bilsborrow 1999), including in the Maya 

Biosphere (Carr 2008; Corzo-Márquez and Obando 2000). Additionally, several studies 

suggest that rural-frontier migrants are less educated and poorer than non-migrants or 

migrants to other destinations, including Mougeot on Brazil (1985), Carvajal and Geithman 

on the Dominican Republic (1976), and Laurian et al. on Ecuador (1998). As is the case for 

other types of migration, migrant networks affect these moves (Entwisle et al. 1998; Laurian, 

Bilsborrow et al. 1998).  

Research on migration to the frontier has grown rapidly in recent years, but is logically 

based and heavily concentrated on the destination areas themselves, viz., the frontier forest 

destinations of migrants (see reviews in Geist and Lambin 2001; Bilsborrow 2002; Entwisle 

and Stern 2005). There has been virtually no data collection on areas of origin to study why 

people leave those areas for the frontier, despite this being a fundamental part of the process 

of explaining the causes of tropical deforestation. Therefore, the research presented here 

presents data from perhaps the first survey specifically designed and carried out (in 1999 and 

2000) in communities of high out-migration to an agricultural colonist frontier. 
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3. MIGRATION AND DEFORESTATION IN LATIN AMERICA AND 

GUATEMALA 

 

From the 1960s through the 1980s, nearly 2% of rural Latin Americans out-migrated 

annually, exceeding the rates of other regions in the developing world (Chen et al 1998; Carr 

et al. 2009). This is documented by data from a series of population censuses, showing the 

effects of rural-urban migration and fertility decline on decreasing the rural population by 

4%. Rural population density fell from 1.0 to 0.9 persons per hectare of arable land, but still 

attended by continuing deforestation (Carr et al. 2009). Latin American forests have been 

felled hastily despite a relatively small (and, in many cases, declining) rural population, a 

phenomenon corroborated by the case study literature (e.g., Brown and Pearce 1994; 

Bilsborrow and Hogan 1999; Geist and Lambin 2001; Wood and Porro 2002). During the 

first half of the 1990s, Latin Americans deforested five times more forest per rural person 

than Africans and 40 times more than Asians (Carr et al. 2009).  

Despite the great absolute amount of forest cleared in South America, no major world 

regions lost a greater percentage of its forest cover in recent years than Central America. 

From 1966 to 1994, over 45 million hectares of forest were felled, a full 43% of the region's 

1966 remaining forest cover. During this time, rural population increased by 12 million 

(32%) while rural population density increased by only 14% (offset by continued farmland 

expansion). In Central America, as in Latin America as a whole, it appears that the modest 

fraction of migrants who colonized remote frontiers (rather than migrating to other rural 

destinations, cities, or abroad) was responsible for a disproportionate amount of the forest 

loss.  

 

4. RURAL-RURAL MIGRATION AND DEFORESTATION IN GUATEMALA'S 

PETÉN 

 

Farming, logging, and urban expansion claimed an astounding 38% of Guatemala’s forest 

cover between 1966 and 1994 (Carr et al. 2009). At the end of the 1990s, no other country in 

Latin Americaand only seven countries worldwidepossessed as much remaining forest 

as Guatemala (over 28,000 km2) while at the same time having cleared forests at an annual 

rate of at least 1.7% during the decade of the 1990s (FAO 2001). Most of the forest clearing 

in Guatemala during the last decades of the twentieth century was to open agricultural land in 

the vast northern departamento (similar to a US state) of Petén. As most of the southern half 

of the Petén’s forests was already cleared by 1979, migration since then has come to 

increasingly threaten the departamento’s northern forests, most of which are located within 

the Maya Biosphere Reserve (MBR). The MBR, occupying the northern half of Petén, forms 

the heart of La Selva Maya, the largest lowland tropical forest in the Hemisphere north of the 

Amazon (Figure 1).  
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Figure 1. Departamentos of Guatemala and Migration Origin Municipios. 

Since the 1960s, Petén's population has exploded from a few isolated chicle extractors to 

approximately 350,000 people (Instituto Nacional de Estadistica 2002), and is projected to 

approach one million by 2020 (Grandia 2000). Based on estimates of fertility for Petén, we 

estimate that at least two-thirds of Petén's 9% annual population growth from the mid-1960s 

through the mid 1990s was due to net in-migration. And given that most current unoccupied 

land is located within protected areas, subsistence farmers migrating to the region searching 

for land will increasingly have little choice but to continue colonizing protected areas. Further 

incentivizing Peten’s settlement were government incentives and the offer of land 

concessions to colonize Petén and other areas, such as the Franja Transversal del Norte in 

1960s-1980`s (Schwartz 1995). 

Since the 1970s, most migrants to Petén have been land-poor maize farmers, 

approximately half Q’eqchí Maya. The migrants are generally under 35 years of age, with the 

most important inter-departamento streams originating from the east (Schroten 1987). 

Migrant colonists have been the principal agents of the dramatic landscape changes in Petén. 

From the 1950s to the mid 1990s, nearly half the Petén's forests were eliminated (Aguayo et 

al. 1987; Leonard et al. 1989; Katz 1995). The deforestation process in the region has been 

documented by a host of scholars (e.g., Jones 1990; Colchester 1991; Schwartz 1995; Sader 

et al. 1997; Grunberg 2000). During the 1990s, the most active agricultural frontier in Petén 

was the region of the Sierra de Lacandón National Park (SLNP) and the surrounding region 

accessed by the road to the nearby frontier town of Naranjo, built by oil interests in the 1980s 

(Carr 2008).  

 

5. AREAS OF MIGRANT ORIGIN TO PETÉN'S AGRICULTURAL FRONTIER 
 

Much of the Mayan territory continued to remain free of Spanish control until the coffee 

boom of the 19th century (Mc Creery 1994). During the ensuing decades, the expansion of 

coffee plantations resulted in thousands of Maya becoming evicted from the Pacific piedmont 

La 

Libertad 

     * 
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and Verapaz highlands (Mc Creery 1994; Lovell 1999). A boon for the government and 

wealthy patrones, the creation and expansion of large coffee plantations for export 

(Valenzuela 1996) led to indigenous lands being reduced to half their prior total area (Smith 

1984).  

By the 1970s, decades of plantation expansion and high rural population growth conspired 

to marginalize subsistence farmers on ever-dwindling plots of land. According to the 

agricultural census of 1979, the mean amount of cultivable land per capita in the country fell 

from 1.71 hectares in 1950 to 0.79 hectares in 1979. As early as 1964, 44 percent of all 

landholders had fewer than 1.4 hectares, the minimum needed to support an average size rural 

household, according to the National Planning Organization (SEGEPLAN 1987). These 44 % 

of the farmers had only 3.4% of the farmland, while the 2.1 % of the farmers with the largest 

farms (over 45 ha) owned exactly two-thirds (66.5%) of all the farmland. In the subsequent 

15 years, the number of farms in Guatemala grew from 419,000 to 606,000, or by 45%. But 

virtually all this growth was in the smallest size group under 1.4 hectares, which grew from 

183.7 to 361.5 thousand (SEGEPLAN 1987; Bilsborrow and Stupp 1997). Meanwhile, the 

total land area in these farms grew by only 29%, meaning that the mean size of these many 

sub-subsistence farms actually fell significantly, from 0.73 ha to 0.48 ha, indicating a 

miniaturization of minifundia 4 As of 1979, this group comprising 60% of all farms owned 

only 3.7% of the farmland, while those with over 45 ha--2.3 % of the total--had increased 

their share of total land in farms to 67,1 % The most recent agricultural census suggests that 

land distribution remains skewed with under 20% of landowners controlling over 90% of all 

agricultural land (INE 2003). 

Rural Guatemala is textured by unique economic, historical and environmental conditions, 

which have produced a common denominator of increasing population pressures on the land 

and rising resource-access inequalities. Along the volcanic Pacific slopes, the coffee export 

industry expanded landholdings, diminishing possibilities for smallholders to compete for 

farmland (Mc Creery 1994).5 Thus in the 1940s and 1950s, expropriated German farms were 

made available to farmers. By the 1980s, most of this land had long since been distributed, so 

the most recent land reform colonies, including some land distributed to returning refugees, 

have been transformed into fairly typical examples of Guatemalan small farm agriculture, 

including share-cropping and renting of small plots (Jones 1990). In the southeastern coastal 

plains, beef, cotton, and fruit plantations swelled in the 1970s and 1980s, augmenting 

pressures on smallholders (Valenzuela 1996). In the western Altiplano highlands and the 

Verapaces, generations of high fertility have led to ever-more fragmented land parcels to 

below subsistence size and contributed to soil degradation (Wilson 1995; Bilsborrow and 

Stupp 1997). In the southern Petén, the early rush of colonization in the 1970s and 1980s 

filled the land within viable access to roads and led to substantial deforestation. With the 

concomitant expansion of cattle ranching, colonists were forced to search for land in the new, 

more distant frontiers of the Petén, such as in the protected SLNP (Schwartz 1995).  

Compounding these factors, pressures from centuries of land inequity and rural poverty 

contributed to the political factors that erupted in civil war in 1976, launching a mass exodus 

of peasants from the land, a migration event eclipsing all others in the modern history of 

Central America. Tens of thousands died and up to a million peasants were displaced by 

violence, mostly from the departamentos of Alta Verapaz and Ixcán. Approximately 100,000 

                                                           
4 Guatemala had agricultural censuses in 1950, 1964 and 1979—the last one before the survey data collection reported below. Subsequently, 

Guatemala had a census of agriculture in 2003, and a census of population in 2002. All data on land sizes are converted to hectares from the 

units used in Guatemala, manzanas (one manzana = 0.7 ha = 1.7 acres). Unfortunately, the 2003 agricultural census does not provide 
adequate data on land tenure to estimate an updated Gini coefficient indicating the distribution of landholdings, so the most recent estimate 

is still that from the 1979 agricultural census. The value for Guatemala of 0.72 indicates a great concentration of landholdings, the fourth 

most unequal in Latin America (Herrera 2005).  
5 In recent years, this has resulted in a massive seasonal labor migration of land impoverished Maya from the highlands to the Pacific coast 

and into Chiapas, Mexico, to work on cotton and coffee plantations (Martinez Velasco, 1993).  
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fled to Mexico (Aguayo, Christensen et al. 1987). Civil war thus became a major cause of 

out-migration from rural areas of Guatemala during the 1970s and 1980s, intensifying as the 

violence escalated (Morrison 1993). A 1996 peace covenant brought the protracted violence 

to an official denouement (Lovell, 1998).  

Nevertheless, the covenant did not reconcile the conditions that gave rise to civil war in 

the first place. The severity of the population-land pressure situation in Guatemala is 

illustrated by a comparison to the US state of Ohio. The size (108,429 km2) and population 

(approximately 11 million) of Guatemala and Ohio are almost identical (World Bank 1998). 

But imagine how resource pressures might constrain rural economic development in Ohio if 

over half the citizens were farmers. Imagine if land were distributed such that 90% of farms 

accounted for only 16% of total farm area while 2% of landowners controlled 65% of the 

land (World Bank 1995). Finally, consider that the most fertile areas are managed for export 

agriculture and that most rural families have to support their families on 1.4 hectares or less.  

With such skewed resource access, it is not surprising that 85% of Guatemalans live in 

poverty. In 2000 GNP per capita ($1,690) was among Latin America's lowest (World Bank 

2001), yet most rural Guatemalans earn considerably less than this. Indeed, Guatemala 

remains a net importer of grains despite the fact that 58% of the population consists of farm 

familiesvirtually all of whom produce staple grains, primarily milpa (corn) (World Bank 

2001). 

Aggravating semi-feudal land concentrations and pauperesque economic opportunities, the 

highest rural total fertility rate in Central America (6.1 births per woman, according to the 

Guatemalan National Statistics Institute, 1996) has led through land inheritance over time to 

the geometric contraction of farm plots. Bilsborrow and Stupp (1997), for example, 

concluded from their study on fertility and land use in highland communities that population 

growth contributed to a sequence of land fragmentation, soil degradation, rural out-migration, 

some to the northern Petén, and rapid deforestation there.  

This present paper aims to use data from an almost unique type of data collection to 

address the questions of how have such diverse demographic, economic, political, and 

ecological processes contributed to the migration of households to the Petén from different 

areas of rural Guatemala? 

 

6. METHODS 
 

6.1 Selection of Origin Study Sites and Communities 

 

Data were collected in a number of rural areas throughout Guatemala, following the 

implementation of a previous survey of households who had migrated to and settled in and 

near the Sierra de Lacandón National Park (SLNP) in the western part of the Petén, bordering 

Mexico (see Figure 1). For purposes of this study, we selected two to three municipios 

(roughly similar in size and population to counties in the United States) from each region of 

highest migration to the destination municipio of La Libertad, the main colonization frontier 

of the Maya Biosphere Reserve during the 1990s and home to the SLNP. These regions, 

covering most of Guatemala except the Altiplano or Western highlands (which has relatively 

few migrants to the Petén), are the Pacific Coast, the South, the East, the Verapaces just south 

of the Petén, and the Petén itself (see Figure 1).  

Municipio selection was based on data from three sources: household surveys carried out 

earlier with 241 household heads in 8 communities in the SLNP (Carr 2003; 2005); 

community-level interviews in 28 communities of destination in the SLNP (Carr, 2008); and 

data from the 1993 census of population on inter-municipal migration (Instituto Nacional de 

Estadistica 1993). The latter was the main source of data for selecting municipios, since the 
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census covered the entire population of La Libertad and the rest of the country in 1993. In 

contrast, the sample of 241 households interviewed in 1998 and again in 2009 could cover 

only a small part (the area representing perhaps one-third of all migrants to the Maya 

Biosphere Reserve during the 1980s-2009) of the rural population of the destination study 

region. The municipio is the smallest political unit with census and other data generally coded 

and available in Guatemala. The municipio of La Libertad contains the main colonization 

frontier of Guatemala in the 1990s. Migrants to La Libertad in the census were defined as the 

number of residents in the 1993 national census living in La Libertad who had been living in 

another municipio five years before, in 1988. The total number of migrants to La Libertad 

from each municipio of the country was then tallied.6  

Municipios within each region were selected according to the following criteria (a) those 

with the highest levels of out-migration to La Libertad, according to the census; (b) when 

there were several with similar levels according to the census, choosing those which had 

more migrants to the SLNP according to the SLNP household survey (this was done in 

selecting Gualan in the Southeast, and Nueva Concepción, El Asintal and Santa Cruz Mulua, 

on the Pacific Coast).7 An important exception to the general selection procedure was that six 

communities were selected which did not have any migrants to the SLNP, reported in the 

household survey in the SLNP. These six therefore serve as control communities. The 

Appendix tables lists all of the municipios in the origin sample, including their departamentos 

(like a province or state) and region. It also lists the study communities in each municipio, 

with the names replaced with fake names to protect the confidentiality of the actual 

communities and respondents. 

 

6.2 Questionnaire Design: Data Collected 

 

Interviewers were carried out with community leaders in 1999 and 2000 by the co-authors. 

Those interviewed were most often mayors (alcalde auxiliary) or members of the town or 

community council or development committee (comité de pro mejoramiento), and 

occasionally health promotors, teachers, religious leaders, heads or members of agricultural 

or women’s committees, etc. The purpose of the survey was first explained, then the 

interview carried out over an hour or two with usually several persons together, since this 

reduces biases in responses and also reduces gaps in data due to lack of knowledge.  

The questionnaire included four sections, on the community, migration, land use, and 

family health (further details are in Carr 2003 and 2008). Each section offered ample 

opportunities for additional qualitative information and comments, beyond the specific, 

usually quantitative structured questions. Indeed, informal conversations were carried out 

with individuals apart from the formal group interviews, and household surveys were also 

implemented with 18 households. Both quantitative and qualitative data were collected. The 

value of this combination was demonstrated in the first studies of migration from Mexican 

communities to the USA by Massey et al. (1987) in the famous study, Return to Aztlan, and 

has been much emulated since in studies on migration and development.  

The first of the four sections included general questions when the community was 

founded, its size and geographic area, and approximate population size/number of families; 

most common materials of dwellings; percentage of dwellings with electricity, or which cook 

using fuelwood; source of community water; percentage with letrines vs. nothing; and 

percentage of household heads involved in non-agricultural work. Some of this information 

                                                           
6 As much as half of the municipio’s population is located in the vicinity of the municipio capital, also named La Libertad. Nevertheless, this 

small municipal capital had grown by no more than a few thousand people during the previous two decades, during which the rural 

colonization region of the SLNP received most of the migrants. For these reasons, it is safe to assume that most of the migrants identified in 
La Libertad in the1993 census had migrated to the rural region of the SLNP. 
7 Fray Bartolome de las Casas was selected in the Verapaces due to another municipio being inaccessible due to flooding. 
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was asked for 10 years earlier or 1989-90 as well. Further questions inquired about language, 

ethnicity, religion, literacy, schools, where agricultural products of the community are sold, 

and existence of community organizations. 

The section on migration collected information on temporary or seasonal work away from 

the community by community residents as well as on those leaving to live elsewhere, or 

“permanent” migrants, inquiring about both individuals and whole families that had left in the 

previous 10 years (since 1989-90), their three principal destinations, the main reason people 

left for each of the three, whether armed conflict was ever a reason, and whether the migrants 

ever sent money back to the community.  

The section on land use, the longest, inquired about land tenure norms and rough land 

distribution in the community and changes since 1989-90, possession of cattle by families, 

use of credit, land conflicts, inheritance practices, differences in land ownership by ethnicity, 

existence of community lands for common use, type of corn grown, size and value of typical 

farm and its land use and production; three most commonly grown crops; use of agricultural 

inputs; and problems if any with each crop.  

Finally, the section on health obtained data on major illnesses of adults and children under 

age 5, whether the community had a health facility or health promoter, location of/distance to 

closest hospital; availability of contraceptives; estimated proportion of women using 

contraceptives of any type, receiving prenatal care and attention at birth, whether couples 

have more or fewer births than they desire and why; whether they think their children will 

have enough land in the community when they become adults, whether they will leave the 

community, and what are the main needs of the community. 

 

7. RESULTS 
 

This section presents results from the analysis of the data for the 28 communities. Although 

the sample size of control communities—six selected at random from the same selected 

sample municipios which did not have known out-migrants to Libertad—is small, it provides 

useful insights. In the discussion of results below, we note where there are differences 

between the control communities on average and the other 22 communities selected for their 

having some out-migrants to La Libertad (which will sometimes be referred to below as the 

“migrant communities”). Because six is such a small number, the measures of “average” or 

central tendency used for comparison will sometimes be medians even when means are 

reported for the 28 communities as a whole in the tables.  

 

7.1 Migration Patterns 

 

Consistent with migration patterns in rural areas in much of Latin America, about half of the 

men and women from the origin communities surveyed engaged in some kind of seasonal or 

temporary migration for work during the previous several years prior to the survey in 1999-

2000 (Table 1).8  

                                                           
8 It should be noted that 5 of the 22 cases of communities reporting significant temporary out-migration reported its duration being a year or 
more, which demographers would usually classify as “permanent” rather than temporary migration. But most of these had returned by the 

time of the survey. 
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Table 1. Geodemographic characteristics of temporary migration from 1989 to 1999 

 

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala 

Guatemala City and local towns and plantations were the two principal destinations for 

temporary migrants, reflecting the effects of the one large city in the country and of local 

areas. While both are consistent with a gravity model interpretation that is overly facile, 

though geographical proximity to employment opportunities evidently is important. While 

seasonal migration to local plantations/farms and the municipal capital was greater than that 

to southern Petén and Alta Verapaz (which is on the way to Petén), both of the latter are quite 

significant, and doubtless provide contacts and knowledge that facilitates later permanent 

migration to Alta Verapaz and ultimately Petén. Migration to Guatemala City and to the US 

dominated temporary migration patterns from the Southeast and Pacific Littoral. A greater 

percentage of temporary out-migrants had worked at some time or lived in the more 

proximate regions of southern Petén and Alta Verapaz than in the less developed frontier of 

northern Petén. Nueva Concepción in the Pacific Littoral was an exception to this pattern, 

reporting high rates of out-migration principally to northern Petén. This appeared to be 

associated with a strong desire for land ownership based on a socialist land distribution 

program in Nueva Concepción many years earlier, in the 1950s. Nueva Concepción was one 

of only two municipios to carry out socialist president Jacobo Arbenz’ largely unfulfilled 

dream of land redistribution (Valenzuela, 1996). 

The control communities had a slightly higher percentage of men (55) involved in 

temporary out-migration than the 22 non-control communities (with out-migration to Petén), 

but an equally smaller percentage of women (37), indicating no real overall difference. 

Overall, communities reported a decline in temporary out-migration compared to 10 years 

before. Since overall economic conditions did not improve over the time period (see below), 

this decline may well be linked to the significant permanent out-migration, which might have 

substituted for some of the previous common seasonal migration.  

The more important data for purposes of this study are those on “permanent” or long-term 

migration, which involves a change of residence. 10% of the adults (same percentage for men 

and women) in rural origin regions were reported to have permanently migrated away from 

the 28 sample communities during the ten years prior to the field work in 1999-2000 (Table 

2).  

 

Temporary Migration

Percent of adults engage in temporary migration from 1989 to 1999 Approximate Mean

Men 50%

Women 50%

Principle Destinations Primary employment

Guatemala City Factory or service worker 30%

Local towns and plantations Agricultural laborer/Service worker 30%

Peten Agricultural laborer 20%

Alta Verapaz Plantation laborer 10%

USA Factory, service, or agricultural worker 10%

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala.
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Table 2. Geodemographic characteristics of permanent migration from 1989 to 1999 

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala. 

There was no difference in these percentages between the 22 study communities and the 6 

control communities. As documented elsewhere (Morrison 1993), permanent out-migration 

was very high from many communities during the height of the civil war in the 1980s, though 

out-migration peaked later to areas of more recent settlement, as the agricultural frontier in 

Petén and Alta Verapaz in contrast to the Southeast and the Pacific Littoral.  

At least as many permanent migrants from the sample communities settled in Guatemala 

City as in Peténdespite the sample being selected on the basis of having out-migrants to the 

SLNP. This highlights an important concept: despite the great ecological impacts of rural-

frontier migration in Guatemala, such migrants are highly selective and relatively rare even in 

areas where conditions are propitious for such migration. It also highlights the powerful force 

of attraction of the one major urban cynosure in Guatemala, the one metropolitan area of 

Guatemala City, with a population exceeding 1.0 million, with no other city over 100,000 

(un.org/desa/population). Thus 72% of all permanent out-migrants from the 28 communities 

were reported to have chosen one of these two destinations. Factory, construction or service 

work was the usual goal in the capital whereas land to begin a farm was the main pull to 

Petén. The US and other destinations within Guatemala account for the remaining 28% of 

permanent out-migrants. Factory, service sector, or agricultural work were the main 

attractions for migrants to the US.  

Consistent with relative employment and wage opportunities in the three primary 

destinations of permanent migration, remittances (significant in size as well) are almost 

always sent by migrants to the United States, sometimes by migrants to Guatemala City, and 

rarely or never by migrants to Petén or other Guatemalan destinations (for more on 

remittances and agricultural change in Guatemala see Davis and Lopez-Carr 2010).  

More relevant for this particular study are reasons given for why people left the 

community. In the six control communities, lack of land was reported as a significant 

inducement to out-migration for only one community, with lack of work the main factor in 

three of the six, suggesting a strong off-farm employment orientation. In contrast, of the 16 

reporting communities with significant out-migration to La Libertad, by far the most 

commonly cited factor in out-migration was lack of land, in six of the 16. This was followed 

by three reporting lack of local work opportunities, two on lack of education or other 

Permanent Migration

Percent of adults permanently out-migrating from 1989 to 1999 Approximate Mean

Men 10%

Women 10%

Principal Destinations Primary employment

Guatemala City Factory or service worker 35%

Peten Acquire land for farming 35%

USA Factory, service, or agricultural worker 10%

Other Plantation laborer 10%

Principal pushes/pulls 

Work 35%

Land 30%

Improve living standard/education 20%

Natural disasters/Env. Degradation 10%

Remittances From migrants to the following places: Proportion sending

USA Almost all

Guatemala City Some

Peten None

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala.
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services, and two on floods. Finally, there is a bit of evidence that people left some origin 

communities due to environmental degradation, with poor quality of land cited in one 

community. A second difference between control and migrant communities is the impact of 

violence: in 10 of the 22 migrant communities, violence was reported as a factor impelling 

out-migration at some time in the past, whereas this was not the case in a single one of the six 

control communities. 

The next several sub-sections describe characteristics of communities in relation to these 

differential migration patterns in municipios of relatively high out-migration to the Petén 

frontier (22 of the 28 sample communities) and the six control communities.  

 

7.2 Demographic Factors and Health 

 

Population. Overall, population factors in themselves (in contrast to population pressures on 

the land, discussed below) were not significantly related to out-migration. First, the 

population sizes of the migration and control communities were about the same. Second, 

while family sizes of the 28 communities, in the sense of the modal number of children 

women gave birth to, generally ranged from four to six, and were about the same in the 

migration and control communities. These levels were also about the same as in rural 

Guatemala as a whole, judging from the latest national demographic survey (INE 2000). Not 

surprisingly, the typical numbers of births women have in these rural communities are 

smaller than the SLNP average of 7 (Carr, 2008), which is to be expected since fertility levels 

on the frontier, where land is plentiful, are usually higher than elsewhere. Community leaders 

did proffer that more children increase the likelihood of out-migration by family members, 

but this was quite subjective and does not necessarily mean that it increased the out-migration 

of whole families, only of individuals from larger households, which has been found in 

several previous studies (e.g., on Ecuador, Laurian et al. 1998; Barbieri et al. 2009). Most 

community leaders also reported that frontier migrants tend to be married whereas migrants 

to Guatemala City or the US were more often single and frequently met partners in those 

destinations.  

 

Health. Though generally inadequate, health care and the availability of health facilities and 

personnel is significantly better in origin communities than on the frontier: People do not 

migrate to the frontier to improve access to health! Since there is a bit of literature showing 

that better access to health care in rural areas sometimes reduces out-migration (see section 

above on literature review), the main relevant issue here is whether health facilities were 

better in the control communities than in the selected out-migrant communities. Most 

measures indicate little difference between the two groups. First, the reported main illnesses 

did not differ. Second, the availability of at least a rural health post (puesto de salud) was the 

same, with 36% overall (Table 3) having some facility (2 of 6 control communities and 8 of 

22 migrant communities—about the same).  
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Table 3. Primary illnesses for adults and children under five 

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala. 

Those communities without a health center were rarely further than twenty kilometers 

from a municipal center with pharmacies and health centers with full-time health staff, in 

contrast to the situation in SLNP Petén frontier, where many population study centers there 

were over 100 kilometers from the nearest. Third, access to professional care or midwives at 

birth did not differ, nor did access to family planning methods. However, while overall most 

communities had a health promoter, promotor de salud, this.was universal among the six 

control communities compared to 13 of 18 having a promotor in the migrant study 

communities.  

 

7.3 Political-economic Factors 

 

Of the 28 communities, only 12 report any families having access to credit, usually only the 

10% of the large farmers and ranchers (Table 4), with little difference between the control 

communities and the migrant communities.  

Table 4. Political, institutional and macro-economic factors 

 

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala.  

A prerequisite to receiving credit is land ownership. In origin communities, only relatively 

wealthy households owned land, which has become priced far out of reach for the majority: 

The average cost of a one manzana (0.7 hectares) farm, 15,000 Quetzales (or $2,500 US 

dollars at the time of data collection), in a nation where daily salaries were around 3 US 

dollars provides further context for the 60% landless rate reported in the origin study 

communities. The landless rate was even slightly higher among indigenous communities 

(75%). The landless are at particular propensity for migration to the Petén frontier.  

Market access, measured by whether the community has its own market or if not by the 

distance to the nearest place where agricultural produce can be sold and basic household 

goods purchased, was far superior to the Petén frontier (Carr 2008). But the majority of the 

28 communities do not have a market, which did not differ between the migration and control 

Health

Primary Illnesses

Adults Mean

Malaria 32%

Dengue 18%

Respiratory illness/viruses 21%

Arthritis 14%

Children under five

Diarrea 39%

Common cold/influenza 29%

Parasites 14%

Predominantly 

indigenous

Predominantly 

Ladino

Petén and 

Verapaces

Other 

Regions

Communities with health promoters 80% - + - +

Communities with Health Centers 35% - + - +

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala.

Political, Institutional, and Macro-economic Factors

Median  Mean

Predominantly 

indigenous

Predominantly 

Ladino

Petén and 

Verapaces Other Regions

Receive Credit 10% 10% - + - +

Price of a one manzana plot (.7 ha) Q10,000 Q15,000 - + - +

Market access 0 2.6 km. - + - +

Communities that suffered violence 36% + - + -

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala.
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communities. Informants invariably considered that improved access to markets favors 

migrant retention. 

Violence was a major migration push factor from many rural areas of Guatemala during 

the 1980s and early 1990s. Up to one million people were displaced by violence, the vast 

majority internally displaced (Lovell, 1999; Morrison 1993) though many also fled to 

Mexico. Leaders in 36% of the communities said that their community was directly affected 

to some degree by the civil war, with violence having occurred in the community. However, 

this was reported to have directly led to out-migration from only one of the 28 communities 

(see Table 2), in contrast to hard hit regions such as the northern Highlands near the Mexican 

border (e.g. Menchu and Burgos-Debray, 1984; Castaneda, 1998). 

 

7.4 Socio-economic Factors 
 

Ethnicity, religion, and education. Nearly identical to the ethnic makeup of the SLNP, most 

of the origin communities were comprised of Ladinos of mixed Spanish-indigenous descent 

(Carr 2008, and Table 5). This was the same for the control and migrant communities, and 

similar to that of the SLNP where Maya groups comprised roughly 30% of the population. 

This differs from the national average of approximately 50% indigenous (INE 1999). Most of 

the indigenous population of Guatemala resides in the western highlands, an area of relatively 

few recent migrants to the Petén frontier (most migration from this region is seasonal to the 

Pacific coast for sugar cane harvesting or into Mexico for coffee harvests).  

Table 5. Ethnicity, religion, and education profiles 

 
 

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala. 

The religious composition of the study communities is indicated in Table 5 as well, with 

the vast majority being Catholic, as expected. But evangelical missionaries have been very 

active in Guatemala for decades, so there are some communities with large evangelical 

populations, as indicated by the figures for means. Nevertheless, there was no evident 

difference in religious composition of the 6 control communities and the 22 migration 

communities. 

In terms of education, three-quarters of the men in the 22 out-migrant origin communities 

were able to read and write, compared to only 50% in the 6 control communities, though the 

percentages of literate women were around 60 in both. This may indicate that migrants are 

more likely to come from communities with more educated populations. This in turn could 

well imply that such communities stimulate aspirations for higher living standards and hence 

out-migration from these poor rural communities. However, those migrating with more 

education would certainly be mainly migrating to Guatemala City or the USA, while those 

migrating to the SLNP, based on the survey data collected there, were those at the low end of 
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the education ladder. Consistent with the data for males, community informants report a 

median 90 percent (and a mean of 75 percent) of school-age children attending classes, in 

contrast to a lower figure of 70% for the six control communities. The 75% literacy rate for 

males is very similar to the national average, and indeed, all 28 study communities in the 

origin sample had a primary school.  

 

Socio-economic characteristics. The dwellings in origin communities (Table 6) were 

generally similar to other rural ones throughout the country (compare with data from the 

census of population and housing (e.g., INE 1993), with roofs generally of metal (zinc) 

sheeting, and most walls of wood or cement blocks. However, more like the frontier 

destination homesteads in Petén, 70% of the floors were of packed earth, slightly higher than 

the 60% national average for rural areas (INE 1993). Roofs in the control communities were 

better than in the out-migration communities, with 5 of 6 of metal in the former vs. 14 of 22 

in the latter; but on the other hand, in every one of the six versus only 13 of 22, dwellings 

mostly had dirt floors, so housing differences are a wash. 

Table 6. Household SES Characteristics 

 

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala. 

Electricity is present in 79% of the communities, and roughly the same percentage of 

households is estimated to receive electricity in their homes in each electrified community. 

There is no difference between migrant and control communities. Despite the presence of 

electricity, 90% of the homes cook with wood, the figures being 92% for migrant 

communities and 85% for the six control communities. It is possible that this contributes to 

less forest cover and more out-migration in the former, but this is a stretch since the 

difference is not so large. Unlike the forest-abundant frontier, these more population-dense 

communities extract their household kindling from a variety of sources. Almost equal 

proportions of households are reported to acquire kindling from fallow lands, by purchasing 

it, by “stealing” it from local farms, or legally through pruning trees.  

Most rural households in the 28 communities (median of 80%, mean of 67%) have no 

access to land for farming. The figures are virtually the same for the six control communities. 

Only a third of the households had access to land, which was very similar to the proportion 

given by colonists in the SLNP household survey in reference to their previous areas of 

residence. 

In long-settled regions of relatively high rural population density and road access, such as 

most of the 28 origin sample communities, agriculture was no longer the only source of 

employment. More than a fifth of the household heads in origin areas work primarily in non-

agricultural jobs. This percentage is actually significantly higher in the 6 control 

communities, where the mean is 34% and the median 33%. This indicates the greater 

availability of non-agricultural work in those communities, which likely is linked to less out-

migration. 



Lopez-Carr D. et al. / European Journal of Geography 8 2 78–106 (2017) 

European Journal of Geography-ISSN 1792-1341 © All rights reserved                                                                                94 

The average daily wage was 20 quetzales, or a little under US $3. A basic meal of beans 

and tortillas sometimes was provided as well. Wages varied only slightly across the sample 

communities, and averaged five to 10 quetzales (one-fifth to one-third) lower than in the 

Petén frontier (Carr 2008).  

In regards to socio-economic characteristics of migrants from the study communities, most 

informants said that frontier migrants were of the lower socio-economic standing based on 

most measures, while US-bound migrants were of the highest socio-economic status. This 

was explained as being both a product of their ambitions and of the conditions that would 

enable such a move (financing such a move being costly). Because migration to the US is so 

high-risk and costly, most migrants to the US have contacts in their intended destination prior 

to migration. The same is true for migrants to Guatemala City, not so much because of the 

risk involved but because it is such a populous city comprised largely of migrants. Most 

migrants to the Petén frontier, on the other hand, did not have friends or family there before 

migrating. On the other hand, word spread quickly and widely regarding land availability in 

Petén: Informants described how information on successful frontier colonization would reach 

origin areas when frontier migrants would return to visit. From such visits, news spread to 

neighboring communities as well, around much of the country. By the time of the interviews 

in 1999-2000, however, most informants reported that little or no land remained available for 

colonization close to a road.  

 

Agriculture. Despite the fact that the majority of farmers are landless, three-quarters work 

primarily in agriculture, with most renting a small plot or working one in exchange for 

providing labor on a plantation. These plots range on average from one-half to two hectares 

and are dominated by maize, the staple food in Guatemala (Table 7).  

Table 7. Agricultural and ecological characteristics 

 

 

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala. 

Due to favorable market access, diverse crops such as sugar cane, coffee, vegetables and 

plantains are also grown in origin areas. Farmers tend to sell to middlemen who come with 

large grain trucks and transport the crop to Guatemala City or to local markets. Because the 

vast majority of farms are tiny (the median is under one hectare), it is uncommon for farmers 

to have the luxury to let land go fallow, or to maintain precious land in forest that could be 

used for crop production. Similarly, such small plots are insufficient for maintaining a viable 

livestock population. In addition, in most communities use of chemical fertilizer, pesticides, 

Table 7.8. Agricultural and ecological characteristics

Median

Approximate 

Mean

Predominantly 

indigenous

Predominantly 

Ladino

Petén and 

Verapaces

Other 

Regions

Hectares in crops 0.75 1.75 + - + -

Percent of communities in which the average farm will have the following uses:

Maize as the predominant common crop 85% + - + -

Communities in which an average farmer may have fallow 20% + - + -

Communities in which an average farmer may have forestland 15% + - + -

Communities in which an average farmer may have livestock 15% - + - +

Percent of communities in which the average farmer employs the following:

Pesticides 90% - + - +

Fertilizers 90% - + - +

Herbicides 90% - + - +

Velvet Bean 65% NA NA NA NA

Employs one of the above 100% - + - +

Percent listing the following as the principal problems with farming:

Insufficient land 25% - + - +

Too much rain 20% - + - +

Pests 18% - + - +

Lack of land tenure 14% + - + -

Communities in which the soil has degraded since 1989 90% - + - +

Source: Interviews with community leaders in 28 communities of migrant origin throughout rural Guatemala.
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herbicides, and natural fertilizer (velvet bean) is very common, a further indicator of common 

problems with soil quality and insect pests. In all of the above, there is no evident difference 

between migrant communities and control communities. 

However, there may be some differences in the problems reported by the two groups of 

communities. First, Table 7 presents the overall figures on the principal problems (some 

reported two) confronted by farmers in each community, as reported by the informants: 

Overall, the three most common problems, each mentioned by a third of the communities 

(excluding five not reporting problems) are two involving Mother Nature—pests and too 

much rain or in one case not enough rain (rainfall varies by location and year, and rainfall 

was greater than usual in some parts of the study region in the years 1997-99 prior to the 

survey)—and poor soils—a recurrent theme in most of the origin communities, as was seen 

above in the discussion of reasons for out-migration. Three communities reported land tenure 

or lack of land access problems, which has to be a gross understatement given that the vast 

majority have no land of their own. This perception could be affected by who the respondents 

are in the community survey--often alcaldes auxiliares, who are local political figures who 

are sometimes the large landlords who own their own land and a lot of land, and are likely to 

be much less sensitive to the issue. In addition, many farmers who rent or sharecrop have 

been doing it for generations and accept it as their fate and focus on the problems they have 

with their milpa (corn plot). Finally, the last category indicates that in one community each 

informant reported lack of credit and lack of market access as the major problem. 

In the control communities, 3 of 6 report no significant problem, while two report pests, 

and two (overlapping) report poor soil quality as the major problems. This contrasts with the 

migrant communities in which only 2 of 22 report no problems with agriculture, while too 

much rain is reported by six and too little by one, pests are reported by five, and poor soils or 

need for fertilizer which the farmers could not afford are reported by five. Thus, the out-

migration communities are significantly less likely to report no problems, and more likely to 

report problems of rainfall and degraded soils. The former could have been temporary, and 

bad luck compared to the control communities. But the soil degradation problem could be 

linked to their being much older communities, as their median date of founding was in the 

1940’s in contrast to the control communities being mostly newer communities founded in 

1980, or only about 2 decades before the survey. Therefore, they are much less likely to have 

used the soil so many years (with insufficient replenishment through fertilizers) as to degrade 

it, to leach it of nutrients over time. Thus, even though fertilizer use is widespread, most 

(small, tenant or sharecropper) farmers cannot afford to buy enough fertilizer to sustain soil 

nutrients (see next subsection below).  

The last line in Table 7 indicates the response to the question of whether the soil quality in 

the community has declined or not in the previous decade, with an astounding 87% of the 

communities reporting it has. But only 2 of 6 of the control communities report this compared 

to 17 of 21 of the migrant communities, a result consistent with the findings above.  

 

Ecological and Climatological Factors. Because many of the minifundias (small, rented 

farms) which characterize the origin rural communities are cropped year after year without 

letting land go fallow and because they are located on land that larger, wealthier farmers 

deem marginal for their own agricultural investments, soil degradation cumulating over time 

is a serious problem. Almost every informant in origin villages complained that farmers were 

continually engaged in a losing battle with land degradation (Table 7). As soil nutrients are 

mined continually for crop production, soil depletion appears to have outpaced the soils’ 

natural ability to slowly regenerate itself or the limited efforts to apply fertilizers of local 

farmers.  
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Virtually all farmers lamented that the soil quality on their plots had been depleted 

significantly during the previous ten years. And it was generally considered that in each 

community, whether in the highlands or lowlands, the southeast or the Pacific littoral, 

virtually all farmers employed some form of nutrient replenishment to compensate for soil 

erosion and degradation. Because of the continuous cropping due to small farm size, and the 

predominance of a single crop, maize, pests readily adapt to the maize-rich environment. 

Comparing regions, soil impoverishmentand the inability to amend soil fertility with 

purchased inputswas the most frequently cited problem in the Verapaces and southern 

Petén, regions of sharper relief and, therefore, potential for soil erosion. Conversely, the 

number one problem associated with farming in most of the communities in the Southeast 

and Pacific Littoral was flooding. Informants commented that out-migration was more 

common among households affected by flooding or soil degradation, both environmental 

problems.  

 

8. SUMMARY, DISCUSSION AND FUTURE RESEARCH 

 

As the bulk of remaining tropical forest lies outside the boundaries of current colonist farms, 

the major potential for further forest conversion in tropical agricultural frontiers in Latin 

America and elsewhere lies not in the hands of those migrant farmers already living on the 

frontier but rather in those of future colonists who will migrate to current and new frontiers. 

The extensive research on land use/cover change (LUCC) at the frontier has rarely considered 

this issue in relation to the ongoing deforestation. This process is not a fait accompli; it 

should be researched as one of many potential outcomes of families making decisions to 

migrate from low-productivity areas of origin in an effort to improve their lives. The need for 

this is a major point of this paper. 

Before proceeding to consider policy implications, on the one hand, and limitations of the 

research and further research needs, on the other, it is useful here to briefly summarize the 

empirical findings of this paper, focusing on where there are differences between the six 

control communities and the 22 selected communities characterized by having some out-

migrants to the Sierra de Lacandón National Park in the northern Petén departamento, the 

main agricultural frontier in Guatemala. First, data on reported reasons for people leaving 

found lack of land reported more often in the migration than the control communities. This 

was supported by data on reported problems with farming in which lack of land, lack of 

secure land tenure, and soil degradation were more commonly cited in migration than control 

communities. Climate-related factors were also a factor, with floods and pests reported as 

more common problems in migration communities. Further, violence had been a factor in 

disrupting more the migration areas and forcing out-migration in earlier years. Non-

agricultural employment opportunities seemed more sought and found as well in the control 

communities, likely leading to less out-migration. Finally, levels of education appeared 

higher in the migrant than the control communities, as measured by male literacy and 

children’s primary school attendance. An interpretation of this finding is that aspirations are 

higher, or economic opportunities better outside the low-income rural origin communities, 

leading to more out-migration. However, at the level of individuals, those with more 

education tend to migrate to the USA or Guatemala City, while those who leave these origin 

communities for the Petén are at the low end of the education ladder, albeit migrating from 

communities with relatively more education. 

Although the empirical results are not generally definitive, due to the methodological 

limitations of the study (described below), a number of distinct areas for policy interventions 

can be inferred, with respect to demographic, political-economic, and socio-economic factors, 

to reduce out-migration from origin communities in Guatemala and, in particular, migration 
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to the rural-frontier in northern Guatemala. A common denominator in the communities of 

migration origin was unequal resource access, usually land. For the rural poor, a precious 

resource is land, whose distribution is particularly skewed in Guatemala (see this paper, 

above). As discussed in Brazil (Marcoux 1990) and elsewhere (Mörner and Sims 1985; 

Morrison and May 1989; Castillo 1995; Pichon and Bilsborrow 1999), improving land 

distribution, securing land ownership, and promoting credit availability for small farmers (vs. 

large cattle ranchers) in origin areas could improve the welfare of thousands of landless and 

near-landless farm families and reduce incentives to out-migrate. But land redistribution is 

not enough. Investing in human capital through improving primary schools and improving 

access to secondary and vocational schools could improve options for rural youth. However, 

without better farm as well as non-agricultural employment opportunities in rural towns, 

more education will only lead to more out-migration. Land is a finite resource; resources 

associated with non-agricultural job creation are not. One option that may be considered 

when migrant retention is unfeasible is planned migration that attempts to reconcile 

agricultural needs with conservation (López-Carr, D., & Marter-Kenyon, J. (2015).  

Land resources become scarce not only through land concentration. The greatest 

demographic threat to forest clearing in the Maya Biosphere Reserve is not high fertility 

among migrant settler farm families there but rather among families in origin areas. This 

supports previous work of demographics on conditions in areas of migrant origin as 

underlying causes of out-migration to the forest frontier and resulting deforestation 

(Heckandon and Mc Kay 1984). As found in much research on land use and forest cover in 

forest frontier areas (e.g., Carvajal and Geithman 1974; Perez 1985; Root and De Jong 1991; 

Almeida 1992; Cruz 1992; Ram and Singh 1994; De Jong 1996; Bilsborrow et al. 2004), it is 

mainly young families that migrate to the frontier. Bilsborrow and Stupp (1997) speculated 

that high fertility was a factor in out-migration from the Guatemalan highlands during the 

middle and latter half of the 20th century since it led (through partiable inheritance) to 

subdivision of farm plots over time, making them ever less economically viable. The data 

from the earlier 1998-99 household survey conducted by Carr in the SLNP demonstrated that 

young families with high fertility were the most likely to move to the frontier. Thus, 

providing and promoting reproductive health services in rural areas could over time reduce 

pressures on the land, pressures which seemingly affect out-migration. 

Were it not for the construction of roads penetrating the Maya Biosphere Reserve in Petén, 

colonists would not have flooded into the region in the first place. Yet good road access to 

markets in origin communities could help retain potential rural out-migrants from origin 

areas. This was reported as a need in several study communities in the survey here. However, 

poor populations in origin communities can be essentially trapped with little opportunities for 

livelihood improvement and be pulled by dreams of land ownership in Petén. A question 

emerging over the past decades is how violence by drug trafficking and organized crime has 

become an increasingly salient factor for pushing population out of these same areas, as 

cartels gather more control of the land.  

As reported in some studies of Amazonian colonists (Hecht 1983; Schneider 1993; 

Browder 1997), soil degradation was a factor in the decisions of migrants to leave their places 

of origin to migrate to the Amazon. Fertilizer subsidies or use of local organic and animal 

manure fertilizers could alleviate soil nutrient deficiencies. More equitable land distribution 

would provide many more rural families with viable farms. Promoting intensification of land 

use and crop rotation would help reduce land degradation in addition to improving yields. 

Investing in public workssuch as potable water delivery, roads, and schoolswould 

improve local living conditions, which could reduce incentives to out-migrate. Expanding 

small irrigation programs including creation of water storage sites could improve exploitation 

of water for cultivation. 
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The limitations of this study constrain representation and generalization of our findings. 

The main method of data collection based on surveys at the community level in communities 

of origin had not been used previously to study migration, as far as we are aware. It therefore 

represents a new effort, one which will be improved in future studies. Improvement can be 

accomplished in various ways, relating to the sample, the questionnaire content, and the use 

of new technology. First, the sample of communities remains too small for a definitive study. 

A larger sample of origin communities selected from the outset to represent those with high 

out-migration in general, high out-migration to Petén, and control communities is desired, at 

least fifty migrant and fifty control communities. Of course, this would cost much more. The 

content of the community questionnaire, albeit quite innovative for this study, could have 

collected specific data on the availability of various types of infrastructure (and since when); 

data should be collected on the presence of secondary and vocational schools, attendance, and 

location of nearest if not in the community; more data should be collected on road access and 

connections/buses to not only the nearest market but to provincial and national capitals; on 

the physical area of the community, and lands in forests and common lands, and use of them; 

on land tenure and distribution—numbers of families without land and with land in different 

size categories; and on non-agricultural employment in the community and other nearby 

accessible communities.  

A third point is that interviews in samples of households in origin communities would 

provide important data that is not as reliable or is not available at all from surveys of 

community informants. This is true of so many things, such as household size, previous out-

migration from specific households and destinations, why the person left, receipt of 

remittances and approximate amount, household assets including land, land size and tenure, 

renting and sharecropping land, wage earnings and work away from the farm, etc. Linking 

migration from households to the household context as well as the community context is the 

ideal way to study migration decision since they are made at the individual and household 

levels but in a larger community context (Bilsborrow 1998). A limitation of this approach is 

that it necessarily cannot collect data from whole households that have left the origin 

community. With a sufficiently large sample size, it would be possible to do a statistical 

analysis of the many potential factors in origin communities that affect out-migration in 

general, and out-migration to Petén, in particular. This is the only way to quantitative 

compare the relative significance of the various factors that appear to influence out migration, 

some apparent in this study and others perhaps not so.  

Finally, satellite imagery can be classified by land use if combined with ground truthing 

by fieldworkers using GPS. However, with plots as small as they are in Guatemalan rural 

communities, the use of imagery to measure land use at the farm household level could 

require imagery that remains expensive to be practical for a large sample of dispersed rural 

communities and households.  

Despite the conditions in origin study communities, most people did not out-migrate, 

indicating that any one or combination of factors associated with leaving is not necessarily 

sufficient to spur out-migration. And of those who did, only a minority settled the open 

forests along Petén’s expanding agricultural frontiers. Frontier migration is relatively rare. 

Yet this rare occurrence is the driving force behind most of the planet’s deforestation: 

colonization of forest frontier areas by migrant farm families and their subsequent clearing of 

forests for agriculture. The research reported here is a first attempt to understand this 

phenomenon.  
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Abstract 

Urban sprawl is, undoubtedly, a global phenomenon that has been in effect since the dawn of 

civilization and has been an intriguing subject, primarily in the research field of geography. 

In recent years, the need to forecast and simulate real-world urban processes has led to 

advancements in computational methods on modeling these patterns. This paper reviews how 

primitive forms of urban settlements have gradually shaped into today’s contemporary cities. 

In addition, the causes, types and impacts of urban sprawl are examined given the importance 

to predict negative effects when an urban project is built. Lastly, this study includes an 

application of a Cellular Automaton (CA) Urban Growth Model (UGM) in order to simulate 

future urban growth. For this endeavor, the greater area of Eastern Attica, Greece was chosen 

as case study due to the fact that it yet has vast non-urban areas that could be converted to 

urban in the foreseeable future. To produce the final simulation output, various sources of 

digital imagery were used and then processed according to the model’s specific format. The 

final prediction scenario presents urban growth for the year of 2045 on Eastern Attica. 

Keywords: Cellular Automata, SLEUTH model, urban sprawl, spatial modeling, GIS. 

1. INTRODUCTION  

It is a well-known fact that urban sprawl is a global phenomenon that has been active for 

centuries. It involves all the underlying processes and patterns that form the shape of cities 

and has an impact on its economy, its society and its environment. The increase of population 

on a global scale has an inherent repercussion on the rate at which urban sprawl manifests. In 

other words, any increase of population is bound to spatially manifest itself in the form of 

urban sprawl sooner or later, unless vertical expansion is possible and housing policies allow 

for tall buildings. It is imperative that we model and forecast urban sprawl in order to gauge 

its trends and patterns and examine its repercussions on existing natural habitats and 

ecosystems. Urban sprawl causes a chain reaction when expanding onto adjacent non-urban 

land uses that may be antagonistic to each other. For instance, rural land use and urban land 

use are rarely seen in adjacent areas due to the fact that the human actions that revolve around 

these land uses are in conflict. Lastly, when planners and policy makers forge a plan about 

future urban expansion or when they try to find measures to protect natural habitats against 

urban sprawl, they could use an Urban Growth Model (UGM) as a tool that can bring out the 
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trends of urban tissue expansion and pinpoint the areas which could be problematic in the 

near future. Thus, UGMs play a huge role in the effectiveness of policy making and planning 

in order to achieve sustainable growth. 

The first attempts on urban modeling were unsuccessful, producing models that were not 

accurate and were oversimplifications of the forms and underlying processes that cause cities 

to expand. They were lacking the physical, spatial and economic factors that are involved in 

the process of urban sprawl and hence were unable to effectively simulate the complexity of 

urban systems. However, the last two decades have seen a plethora of models being published 

and a whole new era of urban modeling. This is mainly because of the technological 

advancements in computer architecture that enabled more robust computational methods and 

environments that could facilitate the aforementioned models. In addition, the advent of the 

Internet has allowed for an unprecedented dissemination of high quality spatial data that 

could be implemented in urban model studies. In 2010, Santé, Garcia, Miranda and Crecente 

documented 33 models that had been published by then, presented a structured overview of 

their strengths and weaknesses, and highlighted the different approaches to which these 

models subscribe. 

In this study, the second chapter includes a historical overview of how the first urban 

settlements gradually involved into contemporary cities and an examination of urban sprawl 

as a distinct and recently developed phenomenon. The third chapter refers to the causes of 

urban sprawl, the fourth chapter refers to theory of urban growth models, and the fifth chapter 

refers to the implementation of a CA model to forecast urban sprawl in the area of Eastern 

Attica, Greece. The final chapter summarizes the conclusions. 

2. BACKGROUND  

Before examining the urban sprawl phenomenon, one must first examine the “city” 

phenomenon as a concept and as an entity and the correlation between ancient cities and 

contemporary urban forms. According to Doxiadis (1971) there is a direct correlation 

between ancient Greek cities and modern ones through excavation findings which prove that 

there is a correspondence of contemporary and ancient times, for 10 ancient settlements have 

been found, namely in Thasos, Greece, and there were also 10 modern communities. 

Ever since man abandoned the wandering-hunter lifestyle and evolved into a being that 

could harvest the land and raise stock, the need for cohabitation became evident and crucial 

to his survival, and thus forced him to settle in natural space which, according to his 

capability, he modified to facilitate his needs creating the first primitive forms of urban 

settlement (Aravantinos, 2007). Between 6000 and 4000 B.C. certain inventions -such as the 

ox-drawn plow, the sailboat, and the domestication of new plants- allowed for the Neolithic 

populations to utilize these inventions in fertile regions (Figure 1), settle close to them, and 

form the first towns (Davis, 1955). By 3000 B.C., other inventions including writing and 

accountancy, bronze, the beginnings of science, and the solar calendar, made larger 

settlements possible in Egypt, Mesopotamia, and India; Davis (1955) coins the term “true” 

cities when referring to these settlements. The first cities in Mesopotamia existed around the 

Tigris and Euphrates rivers, with Ur being one of the earliest cities which was the capital of 

the Sumerian Empire from 2300 B.C. to 2180 B.C. (Pacione, 2009). 
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Source: Yoffee, 2005 

Figure 1. Earliest states and civilizations 

In ancient Greece, cities were small in size –roughly 1.8km2 on average- and their average 

population probably did not exceed 10,000 even in some of the major cities of that time, such 

as Athens, Corinth, Delos, Priene, Miletus, Piraeus, Olynthos and Selinus (Doxiadis, 1964). 

Also, Doxiadis (1964) distinguishes two primitive urban forms that were evident at that time: 

cities created though natural growth and cities created with the Hippodameian system. 

Doxiadis explains that the former form was seen at the oldest and at the cities of continental 

Greece with Athens being the most typical representation of this form. These cities were 

developed around a prominent location, usually a hill or a rock, called the Acropolis, where 

citizens would take refuge in case of war or attack (Doxiadis, 1964). Gradually, the city 

developed around the Acropolis core in wider circles, forming a second core at its lower part, 

called the Agora, which acted as a place for political, commercial and social gatherings 

(Doxiadis, 1964). The second urban form, according to Doxiadis (1964), is the Hippodameian 

system inspired by Hippodamus the Milesian. In this system the city is built based on a grid 

of parallel streets that favors simplicity and functionality presenting the simplest solution of 

layout with the fewest complications (Doxiadis, 1964). 

Although Ancient Greeks significantly contributed to the advancement of urban planning 

in their time, it was the Romans who explored the full potentialities of the ancient world to 

support a large city (Davis, 1955). Pacione (2009) suggests that the Romans adopted the 

Hippodameian system in cities of Western Europe, such as London, Brussels, Seville, 

Cologne, Paris, Vienna and Belgrade, that they conquered and that the typical form of a 

Roman imperial settlement would be inscribed into a rectangular or square perimeter, have 

two main cross streets (the east-west and the north-south), and host the Forum (a place 

equivalent to the Greek Agora), the main temple, the theater and the public baths in one of 

the angles formed by the intersection of the two aforementioned principal streets. 

Fast forwarding to the 19th century, the industrial revolution brought about urbanization at 

a much faster rate and reached proportions far greater than ever before, an example that 

verifies this assumption could be found in London where its outer ring, since 1861, has been 

growing more rapidly than its core (Davis, 1955). Hence, the 19th century witnessed the 

flowering of industrial capitalism in Western Europe and the rapid growth of the European 

industrial city, which was developed to fulfill the needs of capital (Pacione, 2009). 

Meanwhile, in the U.S. industrial cities were also prevalent and forced the department of 

urban sociology of the University of Chicago to conduct extensive research on the city of 

Chicago, which had recently expanded primarily due to industrialization (Hall, 2005). By 

examining the urban patterns of Chicago, Park, Burgess and McKenzie (1925) illustrated the 

urban form model that they came up with using a diagram of the city as a series of concentric 

circles (Figure 2) where the inner circle contained the central business district (CBD), the 
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next zone housed the poorest citizens and some light manufacture, the third ring area 

consisted of housing for the working class, and the outer ring comprised single-family 

residential areas where the social elite, which could afford the long commute, lived 

(Bruegmann, 2005). 

 

 
Source: Urban models in MEDCs 

Figure 2. Burgess’s model of the industrial city 

According to Bruegmann (2005), Burgess’s model contained some flaws and limitations, 

such as the fact that industry did not concentrate in concentric bands; more likely it followed 

lines of water and rail lines. Another flaw that he exposes is that within each ring described in 

the model there were actually wide variations of income and social class. So, in order to make 

up for the shortcomings of this model, Hoyt (1939), after extensive research on the historical 

urban change in major cities of the U.S., came up with a variation of the model in which the 

city is clustered into sectors (Figure 3). 

 
Source: Urban models in MEDCs 

Figure 3. Hoyt’s model  

 

After the Second World War, Harris and Ullman (1945) claimed that the majority of cities 

at the time were not built around a single center but rather around several distinct nuclei, 

contradicting the theoretical base of the two previously mentioned models. Thus, in an effort 

to model the emerging changes in the pattern of cities, Harris and Ullman (1945) proposed a 

new and refined model (Figure 4) that acted as a combination of the Burgess’s and Hoyt’s 

models. 
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Source: Wikipedia (image under public domain status) 

Figure 4. Harris and Ullman model 

 

Although researchers had been working on modeling urban forms while the cities were 

developing rather slowly and maintaining most of their spatial pattern, recent decades have 

seen an unprecedented growth of the form of cities due to urban sprawl that has challenged 

efforts to model and forecast urban processes. It is evident that since 1970 the urban sprawl 

phenomenon has started to occur originally in the U.S. Metropolitan areas, as Table 1 depicts. 

It can be safely said that urban sprawl is an American phenomenon triggered by innovations 

such as the automobile, by government policies that favor suburban housing, by a lack of 

central planning and by the availability of vast peripheral land, yet suburbanization is 

ubiquitous and can be characterized as sprawl in European countries as well, hence the U.S. 

experience may be generalized (Hamidi & Ewing, 2014). 

Table 1. Total Population of U.S. Metropolitan Areas, 1970-2010 

Year 
Suburban 

population 

Urban 

population 

Sprawl 

index 

1970 49,101,068 84,283,519 36.81 

1980 69,967,436 84,680,392 45.24 

1990 85,239,692 92,431,065 47.98 

2000 101,295,542 102,952,391 49.59 

2010 114,357,186 111,554,393 50.60 

Source: Lopez, 2014 

As Hall (2005) aptly mentions, cities, since their initial formation, have exhibited gradual 

transformation though procedures such as enlargement, addition of new fragments or 

demolition, although these procedures can be characterized superficial since the core pattern 

of the city usually stayed intact. However, he also suggests that in recent decades some 

fundamentally different procedures have come into force and have accelerated the rate at 

which urbanization occurs, resulting in new conspicuously differentiated urban patterns. This 

leads to the conclusion that urban sprawl is a relatively new phenomenon that is now in effect 

and shapes the form of cities more aggressively than ever before. 
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3. CAUSES OF URBAN SPRAWL 

There is no absolute unanimity when it comes to debating whether urban sprawl has positive 

or negative impacts on the life of citizens or whether it is a good or a bad practice for urban 

planning. It is an issue that has raised controversy among the research community. However, 

the majority of researchers contend that urban sprawl should be tackled in order to achieve 

urban space sustainability. So, it is vital that we pinpoint the causes of sprawl in order to 

effectively combat this issue. 

First of all, the advent of the automobile, the improving quality of transportation networks, 

and the Internet have enabled the population to reside in suburbs that are separated spatially 

from the main urban core of the city but can be linked functionally with it and provide equal 

or even better quality of life than the central areas (Rui, 2013). However, in Europe, namely 

in London, the driving force behind the growth of suburban housing was initially the 

development of railroad network and public bus transportation while private automobile 

played little part in the development of urban sprawl (Chin, 2002; Batty, Besussi & Chin 

2003). Moreover, according to Lawrence (2005), sprawl in the U.S. was caused by a series of 

public-policy decisions that promoted and encouraged the development of suburban areas. 

Specifically, she mentions that a mixture of federal, state and local policies laid the 

foundation for the manifestation of sprawl in the U.S. from as early as the 1930s. Finally, 

population growth is undoubtedly and obviously one of the most important causes of sprawl 

since any increase of urban population forces the city to expand upward or outward, in the 

latter case onto agricultural or resource land (Torrens, 2006).  

4. URBAN GROWTH MODELS 

UGMs are, essentially, a simplification of reality that represents urban systems in a way that 

highlights key elements of the system and omits complex ones that are not necessary for the 

simulation, and thus enable experimentation with theory in an effort to produce predictions of 

future situations (Batty, 2009). UGMs can also be seen in the perspective of a planning 

decision support system, depicting the future impacts of different scenarios of spatial 

interventions and thus allowing for a loop of adjustments to the proposed policies until 

reaching the goal at hand (Berglund, 2014). 

UGMs depend on a variety of techniques and methods and can be classified accordingly. 

Almost every model utilizes a mathematical mechanism in order to function properly but 

there is a class of models that relies heavily on such mechanisms, also implementing 

economic theories, such as regional economic models and land market models (Rui, 20103; 

Parker, Manson, Janssen, Hoffmann & Deadman, 2002). Waddell and Ulfarsson (2004) 

mention microsimulation models as a modeling approach that is applied at the level of the 

individual, allowing for prediction of changes in the state of individuals or households and 

their choices such as residence location. Finally, another major class of models, on which this 

paper focuses, is the Cellular Automata (CA) models. By definition, CA models are “a class 

of spatially disaggregate models, often pictured as being formed on a two-dimensional lattice 

of cells, where each cell represents a land use and embodying processes of change in the 

cellular state are determined in the local neighborhood of any and every cell” (Batty, 2009). 

In other words, cellular refers to a representation of spatial space through a grid of cells, 

which can represent various land uses or just urban and non-urban ones when modeling 

strictly urban change. Each cell has its own neighborhood of cells with which it interacts 

according to a set of transition rules defined by the model creator. The word automata refers 
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to an iterative process that stipulates the state of each cell, according to the defined transition 

rules, and takes place at initialization, calibration or prediction phase of the model. 

5. MODEL IMPLEMENTATION 

In this study the SLEUTH model, introduced by Clarke, Hoppen and Gaydos (1997), was 

used to forecast urban sprawl in Eastern Attica, Greece. SLEUTH is an acronym of its 

required input data, which are the Slope layer, the Landuse layer, the Excluded layer, the 

Urban layer, the Transportation network layer and the Hillshade layer (Liu, 2008). In detail, 

the model requires landscape data in the form of Slope and Hillshade, although Hillshade is 

optional and only used for visualization purposes, Landuse layers, which are also optional, an 

Exclusion layer that places constraints on urban growth, at least four historical Urban layers, 

and finally, at least two Transportation network layers (Dietzel & Clarke, 2004). These input 

data feed the calibration process, a step necessary prior to the prediction phase of the model. 

Inarguably, the effectiveness of a model’s calibration is the most crucial factor that affects the 

value of its predictions (Clarke, Hoppen & Gaydos, 1996). During calibration, the model 

produces Monte Carlo simulations using all possible combinations of the five coefficients 

(diffusion, breed, spread, slope resistance and road gravity) that control the system’s behavior 

and subsequently compares each simulation to the historical (actual) data that the user 

provides as model input (Clarke et al., 1997). 

5.1 Study area 

Eastern Attica includes the municipalities of Pallini, Rafina-Pikermi, Spata-Artemida, 

Markopoulo, Koropi and Peania (Figure 5). This agglomeration of municipalities is known as 

Mesogheia and was designated as study area for this application. Its boundaries derived from 

the latest regulations of Kallikrates Project that came into force in 2011.  

 

 

Figure 5. Location of the study area 
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The main reason that Mesogheia was chosen as a study area is because, unlike the main 

Attica basin, it is an area with vast lands available for future urban growth. In Figure 6, it is 

clear that the Attica basin, seen on the left of the picture, is almost fully saturated when it 

comes to urban tissue and a study of future growth on that area would be pointless. This fact 

gives incentives for residents to move from the core of the Attica basin into the adjacent 

Eastern Attica area and settle there, thus it is almost certain that in the future the Eastern 

Attica will experience significant urban growth. Hence, applying a CA model on that area 

would produce predictions that would be beneficial for planning purposes and future policies. 

 

 

Figure 6. Landsat 8 composite (channels 7-6-4) showing urban pixels in shades of yellow 

As seen in Figure 7, starting from 1984, the major urban nuclei settlements comprising the 

main urban land cover of Mesogheia began to expand as a result of the local population 

growth and the immigration from the Attica basin showing signs of organic growth along 

with road-influenced growth occurring near areas of the main road network that connects the 

urban centers of the municipalities. It can be observed that by 2015 the amount of urban land 

was almost four times bigger than what it was back in 1984. Mesogheia used to be a purely 

rural area that contained some villages with low population. In recent years, there have been 

significant improvements in its infrastructure, such us the Suburban Railway, the Athens 

International Airport in Spata, the Attica Tollway and the Imittos Western Peripheral 

Motorway which have consequently shaped the current urban form and have attracted 

population from the Attica basin. 



Mathioulakis S. and Y. N. Photis / European Journal of Geography 8 2 107–120 (2017) 

 

 

European Journal of Geography-ISSN 1792-1341 © All rights reserved                                                                                115 

 

Figure 7. Urban growth change for Mesogheia between 1984 and 2015 time period 

5.2 Model input 

SLEUTH needs certain levels of information in order to function and predict urban growth 

(Table 2). These are the Slope, Land-use (optional), Excluded land, Urban areas, 

Transportation network and Hillshade. In essence, all the input data are grayscale, 8-bit 

images of GIF format that must all have the same dimension. If land-use is to be modeled as 

well, then the Deltatron model comes in play that supplements the Urban Growth Model 

(UGM) of SLEUTH and runs subsequently. In this study the Deltratron model was not used. 

Table 2. Model input of SLEUTH 

Model inputs Number of layers 

Slope 
At least one layer is needed. The pixels of that layer have values 

that represent the percent slope 

Land-use 

Optional layer. If Land-used is to be simulated, at least two layers 

of Land-use are needed that must match, historically, the oldest 

and the newest Urban layers respectively 

Excluded At least one layer is needed 

Urban 
At least four layers are needed deriving, usually, from three 

distinct past years and one from the current year 

Transportation 
At least two layers are needed that must match, historically, the 

oldest and the newest Urban layers respectively 

Hillshade Optional layer that is used for enhanced visualization 
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 Figures 8, 9 and 10 depict the input data used for the implementation of SLEUTH. The 

majority of primary data were obtained from Landsat 5 and Landsat 8 imagery available 

through the online database of USGS. That data were processed using GIS software in order 

to transform the images into the format that the model requires.  

 

 

Figure 8. Urban extent layers for different time periods 

 

 

Figure 9. Road network layers for different time periods 

 

Figure 10. Hillshade, Slope and Excluded layers 
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For the years 1984, 1995, 2003 and 2015, the Urban extend layer was produced by a semi-

automatic classification algorithm so that all pixels of the Landsat images were classified into 

urban and non-urban. The transportation network was produced from manual digitization of 

Landsat images. The Slope and Hillshade layers were the product of a Digital Elevation 

Model provided by the ASTER satellite. 

5.3 Prediction phase 

After the initialization and calibration of the model, the optimum set of coefficient values 

(Table 3) that fit the historical data has been determined. The prediction output depicts a 

scenario of urban growth for period from 2015 to 2045. The final output, in essence, is a 

probability map with each color representing a probability that a certain pixel will become 

urban in the year 2045. The color representation of each range or probabilities is shown in 

Table 4 along with its corresponding number of pixels. 

Table 3. Final set of growth coefficients 

Growth 

coefficients 
Values 

diffusion 1 

spread 30 

breed 1 

slope resistance 6 

road gravity 38 

  

Table 4. Probability color table  

Urbanization 

probability(%) 
Probability color 

Number 

of 

pixels 

Area 

(x1000km2) 

100-90   21230 19107 

90-80   9693 8724 

80-70   6706 6035 

70-60   5622 5060 

60-50   5049 4544 

50-40   5025 4523 

40-30   5225 4703 

30-20   5731 5158 

20-10   7717 6945 

10-0   15971 14374 

 

 The prediction scenario of 2045 urban growth (Figure 11) shows a somewhat mild growth 

expanding outward from existing urban settlements. This growth can be characterized as 

organic, although some new urban nuclei can be seen as a result of spontaneous growth. This 

type of forecast brings out the more probable trends of urban growth according to the 

calibration results that manipulate the prediction process. This is why calibration is the most 
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crucial step of the model implementation because it is responsible for the accuracy of the 

prediction phase. 

 

Figure 11. Urban growth prediction for 2045  

More specifically, Pallini and northern Peania seem to form a more dense urban tissue 

around the 2015 urban centers that are shown in white color, filling in any previous non-

urban gaps. Generally, throughout the study area, growth is observed parallel to the primary 

road network, probably as a result of the road gravity coefficient that had the value of 38 

which is high enough to justify that kind of behavior. In eastern Artemida, the predicted 

urban areas consist of a new buffer that expands radially from the coastline. Meanwhile, the 

core of Koropi seems to be expanding to the northwest and attaching the small urban 

fragments that existed there in 2015 to its main urban core.  

6. CONCLUSIONS 

Through the literature review of the evolution of cities that is presented in the second chapter, 

it is evident that, in recent decades, the way cities evolve and expand has changed. 

Nowadays, technology allows seamless functionality between areas that are hundreds of 

kilometers apart. This new era has sparked a trend in the location of residency of citizens, 

who are now able to live away from the central parts of cities and settle into the suburbs 

without sacrificing any of the amenities found in the central areas. Sprawl, however, poses 

serious threats to rural areas and natural resources and thus is an unsustainable practice that 
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must be monitored. To this end, it is highly imperative that future policies on new housing 

place constraints to uncontrolled and arbitrary vertical expansion of suburbs. A very useful 

tool that can aid in this endeavor is a UGM. A UGM implementation can bring out trends of 

urban growth and pinpoint areas where natural resources might be threatened. For instance, if 

forest area is to be protected, then planners can experiment with different scenarios of urban 

growth constraints in order to find which scenario results in minimum deforestation. UGMs 

can model not only urban landuse but also every other landuse that may be significant in 

order to achieve sustainability. Overall, UGM implementation should be an integral part of 

the decision-making process of urban and regional planning because forecasting can reveal 

where negative impacts might occur and can provide feedback for the planning process.  
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Abstract 

In this paper we assume that there are two ways towards globalisation: one through a regional 

clustering of states projecting their integration process so as to gradually absorb the 

neighbouring ones, and another through a multi-centered development acting at the same 

time on the global arena. The former type is exemplified by Europe's unification, whose final 

extension, contrary to our expectations, is not limited to the European continent. The latter 

one appears instead shaped by the activity of multinationals.To describe these processes, both 

articulated in their phases, we have prepared to series of graphical models, that can be 

fruitfully used to conceptualise globalisation in the classroom.  

 
Keywords: Globalisation, European unification, geopolitical models. 

1. INTRODUCTION 

From the point of view of classical geography, a globalised world is a paradox: conceptually, 

a cluster of territories, settlements and even empty spaces give rise to a spatial unit 

notwithstanding the characteristics that differentiate them. With reference to the traditional 

spatial unit of our discipline, the entire planet is becoming just one region considered under 

the functionalistic view.  

This is not the direct outcome of an enlarging of the oecumene, which is basically 

compatible with the separatedness of settlement regions as confirmed by history. From their 

part, regions are traditionally based on the principle of proximity, or better, contiguity. But the 

globalised world is independent of these factors. 

This undermines our consolidated view of geographical spaces reflected on cartography. 

Hence the difficulties of constructing adequate representations. This explains very well why 

globalisation is perceived as the most serious challenge to geographical knowledge, to the 

point that some think it will end up losing its raison d'etre. Hence a certain difficulty when it 

comes to teaching globalisation at all levels, not only in schools. 

The problems we encounter are of a conceptual rather than technical nature. They stem 

from the fact that we have not yet fully understood the multifaceted nature of the changes 

under way. What makes arduous our understanding is in the first place its nature of process, 

in contrast with our innate tendency to consider the geographical phenomena as eminently 

static. In this paper we analyse some aspects of the globalisation process, for which we 

provide synthetic graphic representations.  
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2. THE PROCESS/ES IN BEING 

In a broad sense, the globalisation we are experiencing may be defined as the growing 

interaction in the global arena of an increasing number of human activities. As we all know, 

this leads to a clustering of economies and societies, that increasingly limit the role of nation-

states. 

We know several types of such clusters, which differ as for their specialisation. The most 

important of them take the form of political associations. These associations represent a sort 

of "supporting structure" for the world relationships. They are all politically funded and 

legitimated by independent states. Let's get a look at some of these entities. 

 

 

Figure 1. Geopolitical clusters at the beginning of the third millennium.  

In our view, globalisation is essentially a process, a geographical process. Its core is the 

tendency of all living entities to grow and expand over new, contiguous areas. 

In this paper we assume that there are two ways towards globalisation: one is 

geographically, or better regionally based, for the simple reason that it takes place mainly at a 

local level. In other words, the process is triggered in a specific area, generally characterised 

by geographical contiguity, where a complex merging and coordination of spatial structures is 

gradually experienced. We call it "regionally based globalisation" and its best example is the 

European unification process. This does not mean that the range of the process must be 

limited to the area involved in the great transformation. A careful analysis of the documents 

(Battisti, 2015) and the nature of the political bodies involved allows us to clearly understand 

that there are no geographical limits to the expansion of the European project, which in its 

essence is a "global" one. 

On the other hand we may observe a "globally based" process, which is characterised by 

the simultaneous development of interactions carried out on very wide surfaces, with the 

contribution of many different cores. This is the phenomenon generally considered in the 

literature. Even if mainly driven by the U.S.A., it cannot absolutely be reduced to a simple 

enlargement of this political and economic entity. So in the last fifty years we have witnessed 

the simultaneous development of two global dynamics, not to consider the others readable in 

Figure 1. In this superposition of transformations, the economic and political structures being 

compelled to adjust to both, we may find the reasons both for many of the troubles the world 

is still suffering, and for the difficulties we encounter when trying to understand the 



Battisti G. / European Journal of Geography 8 2 121–131 (2017) 
 

European Journal of Geography-ISSN 1792-1341 © All rights reserved                                                                                123 

globalisation itself. Just to mention the present geopolitical troubles, we ought not to 

underestimate the inevitable competitivity that is intrinsic to the different philosophies of 

these globalisation projects.  

In the following figures we will focus on a relevant feature: globalisation may be a 

spontaneous process, but it is always a politically guided one. Moreover, the variety of global 

relationships and their nature is however much wider than those we have reproduced in our 

graphic models. Some of them are unfortunately located outside the perimeter of law, as we 

have already described elsewhere (Battisti, 2014).  

It is the force of economic interests that create such kinds of relationships and the net of 

linkages developed to bypass the revenue regulations. These latter lie in the domain of public 

policies, so at the end, to understand our global world we must concentrate our efforts in 

order to link up the economic ties with the political ones, building up a comprehensive view. 

This suggests us resorting to economic history, or better, to an economic geography read in 

the light of history, trying to interpret the phenomenon of globalisation in connection with the 

economic development.  

3. THE EUROPEAN MODEL 

In an economic interpretation of social relationships, a state system can in its essence be 

described with a tripartite model (Figure 2), where the different roles performed by the people 

are highlighted. The basic assumption is that political consensus is traded against resources1 

and services. In this figure the producers represent the economic sector, made of productive 

enterprises; the category of political mediators include politicians and the bureocracy 

associated with them at all levels of the public administration; finally, there are the men in the 

street, in all their activities.  

 

Figure 2A. The actors in the functional model of state.        Figure 2B. Introducing the geographical complexity 

of reality. The production world is shared into economic sectors. The state is organised at different territorial 

levels (state, regions and local communities). 

In Figure 2B the model is partitioned into different functional elements, which but only 

partially reveal its complexity. First of all the production is divided into the classic sectors of 

activity, secondly the public administrations are geographically clustered following the levels 

                                                 
1 With the term "resources" we consider every kind of economic goods, money included.  
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we generally meet in each country. 

All these are elements of a state system, and are linked to each other by the flows flowing 

through it. Bottom-up flows convey political consensus from the electors to the appropriate 

level of administration. In reverse, the political system sends flows of services to its political 

base. Other resources reach in a bottom-up flow the economic system, coming both from the 

people and from the political sector. The resulting scheme is readable in Figure 3. 

 

Figure 3. The fundamental relationships that shape a country system.  

The replication of this model to a variety of states, linked together by international 

commerce in the classical way, is reported in Figure 4. We have originally divided the entire 

process into twelve steps, but here some of them are omitted for reasons of space. 

Note that in the international arena the trade-off is developing at two levels. The nation 

states are connected through the ties among their own producers, who generally are not free 

to sell abroad without a permit or the intermediation of national importers. The matter is 

regulated, besides other more political questions, by intergovernmental agreements, that is at 

the political level. 

 

Figure 4. The system of flows that historically holds together national systems 

With the beginning of a unification process, we experience the birth of a new level of 

government, located at the top of the preceding ones (Figure 5A). This is bound to take the 

control of the entire system, seizing for itself some functions and adding its sphere of action 
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towards the different levels of power to that of the existing states. (Figure 5B) 

 

Figure 5A. The first stage of the unification process.       Figure 5B. The functional linkages of the system. 

Up to now, the "superstate level" in the European Union is fragmented among a great deal 

of institutions and authorities, the most relevant of which are the European Council, the 

European Commission and the European Parliament, who share the legislative and executive 

power. To these we should add the European Court of Justice and, only for the core countries 

who adopted a common currency, the European Bank. As we all know, the integration of 

these bodies into a coherent and efficient system of government is far from having reached its 

goals. 

Neglecting the problems at the top, the system as shown in Figure 5B is entirely 

connected. Here we have summarized the final stage of the European integration project, 

which is also a distant prospect over time. The model is based on the logic of European 

regions and therefore provides a very wide devolution of powers to sub-national levels of 

government. 

What we want to emphasize is precisely the legal capacity to dialogue within all 

political/administrative districts, both at their level and in relation to the upper and lower 

levels, as well as with the "super state". Once the national state, which has already given up 

its monopoly of foreign relations, has also lost its monopoly over regulating local 

constituencies, it in fact ceases to exist as such. It is thus transformed into a sort of clearing 

house for requests at the national level, its main role being reduced to the selection of the 

representatives to be sent to the level of "super government". 

4. A MORE COMPREHENSIVE VIEW 

The argument in this work is that globalisation, contrary to the view of Wallerstein, is a very 

old process, which passes through well-identifiable phases. In every one of them it expresses 

its particular model of globalisation, which is the result of the features of its spiritual and 

material culture. Of great importance is the role of the environment in which it has to 

develop. In this context, the width of the space gradually involved plays a crucial role. We 
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can then recognize different moments in which a decisive "enlargement" of the relationship 

spaces occur, that will affect many people subsequently. 

In the fourth and fifth centuries B.C. we have the Greek expansion in the Mediterranean, 

and in the area later called Middle East. This phase is then followed, from the second century, 

by the expansion of Rome. From the seventh century A.D. it will be the turn of the Arab 

world, until the emergence of the European peoples leaving Mediterraneum in the fifteenth 

century, now free to spread over the oceans. At first it is the turn of individual nations 

(Portugal, Spain, Holland, England, France) to expand with the creation of vast colonial 

empires. Then in the XIX century comes the organised exploitation of the colonies run by the 

industrialised countries of northern Europe. 

Let us come again to the essence of globalisation. For it in the literature we can find a 

variety of definitions in disciplines such as economics, political science, sociology, history, 

etc. As geographers, we ought to stress that it is a geographical process, whose core is the 

tendency of all spatial organisations to extend as far as possible in order to include the 

smaller organisations located in their vicinity. In so doing they reshape, moulding themselves 

and the others into a new, bigger entiy. 

This incorporation takes place in space, and the new organisation covers the sum of the 

space occupied by the former ones. We can think of a sort of living organism, like a mould, 

which spreads by "eating" a variety of contiguous organisms. This allows it to grow in 

dimension with no definite limit. In principle, it could grow to include the whole planet, that 

is to say we are considering not a global organism, but the preconditions to its birth, namely a 

process tending towards wholeness. This is to say, globalisation is a process addressed to the 

globe. Human history is an encyclopaedia of such processes, which recur throughout time. 

They reveal some stable characters, while others may vary in space and time. 

We can easily appreciate that some characters change according to their physical 

environment while others are influenced by the human environment. What is very important 

is the stage of development of the communities involved, especially from an economic point 

of view. There are no doubts that globalisation is deply correlated with economic 

development. This suggests to make use of the Petty's law – the three-sector hypothesis – 

developed in the 30's by A. Fisher, C. Clark and, later by J. Fourastié.  

As in the previous paragraph, to simplify our analysis we have chosen to take into 

consideration only one kind of organisation. In the wake of F. Ratzel (1897) let us focus on 

the sovereign state. It is of course a generalisation, just to take into account all kinds of 

political organisations endowed with a self-government which is the result of an economic 

apparatus directed by a space-based community once it has achieved a minimum level of 

sustainability.  

We all agree on the fact that each stage of development gives rise to a different kind of 

state. As a consequence, the growth process we call "globalisation" also takes different paths. 

In Figure 6A we are confronted with the first model of globalisation, the classic one. It is 

based on the extension of the state, which appears when a state simply incorporates its 

neighbours. This is a classic kind of growth, peculiar to a community which lives on 

agriculture and grazing. No wonder if it is at the base of Ratzel's anthropogeography. 

Notwithstanding his sensibility to factors linked to the technological revolution, such as the 

trans-oceanic migrations, his geographical vision is clearly focused on the problems of 

agriculture-based communities.  
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Figure 6. Models of globalisation. A. The extension of the state. B. The making of the empire. 

The relevant element of growth is here the amount of arable land, so the extension is 

functional to this end. Mankind has experienced this process since the onset of the 

agricultural revolution. The pratical problems following the scarcity of arable lands as well as 

all natural resources, at the basis of Malthus essays dated 1798 and 1830, are still worrying 

mankind notwithstanding their nature of outdated beliefs (Clark, 1973).  

The second model of globalisation is the making of the empire (Figure 6B). It is a variant 

of the previous model. It comes into existence whenever a growing state takes control of 

deep-rooted spatial organisations with a tradition of self-government and self-identity that 

prevents it from adopting a form of direct annexation. So the growing state becomes the 

leader of a sort of cooperative of states, linked by different legal ties and working somehow 

together as a system of states.  

In Figure 7A we consider a variation to this model. The colonial empire reproduces that 

kind of spatial organisation which has been adopted by the European powers from the XVI to 

the XX century. 

 

Figure 7. Models of globalisation. A. The colonial empire; B. The present globalisation 

The subjected states are located at a great distance from the metropolis and because of the 
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oceans in between there is no continuity in space. The set of territories are kept together by 

military strength which allows the development of economic ties, such as flows of 

commodities and manufactured goods. Through the time, cultural links such as the use of a 

common language and the adoption of the same model of istitutions also take place. 

It is the phenomenon revealed by Wallerstein, who invented for it the name world-

economy. It suits very well the mercantile/industrial stages of economic growth (Wallerstein, 

1974, 1980). Its characteristics are: 

 

 a more pronounced worldwide geographical dimension; 

 a complex international distribution of production, based on the concentration 

of manufacturing in the European countries. 

 

The system reached its peak in the second part of the XIX century with the partition of 

almost all Asia and Africa among European powers. 

The following step to present-day globalisation is readable in Figure 7B. Here we consider 

the space of the organisations as a summing up of sets of formally independent states (as 

there are no more colonies on the earth) and of the nets of multinationals.The latter extend 

their economic ties all over the planet despite its political division. 

What we perceive is the coexistence of states and giant firms, which get more and more 

powerful compared to states. This forces us to abandon Ratzel's view or, to use the concept 

used by political scientists, to altogether dismiss the Westfalian perspective (Buzan and Little, 

2000). 

This figure highlights a transition from a grid based on areas (the states) to a net based on 

dots (the firms' locations). A transition, one might conclude, still to be completed. Our 

opinion is, however, that it will never be completed, because political units, weakened as they 

may be, cannot be completely eliminated. This in the interest of the firms itself: only states 

(including local ones) have in fact the power to supply a legal basis and enforce it, not to 

forget the necessary support from public finance so often needed by private enterprises. This 

is what we are experiencing in the present economic crisis, when states are forced to support 

not only banks but also all kinds of private concerns to help them survive the storm. 

In general, what multinationals most need is a big market where to buy and sell products 

or services. Nowadays the dimension of each single market largely exceeds the capacity of a 

single state, however large it may be. This is precisely the reason why the nation-state no 

longer can be a container suited to support an autonomous economic system. So these 

systems are being progressively dismantled and relocated over a variety of areas, often very 

far and generally quite different from each other. This leads to the present crisis of sovereign 

states which are unable to stop the flight of what were once considered "their" economic units 

and to prevent the "invasion" of foreign competitors.  

The fact is that the enterprises find it too expensive to pay for the political control of 

territories only to run their affairs. In geographical terms this explains the shift from a 

geometry of areas towards a geometry of dots, easily linked together through linear relations 

crossing borders and countries by means of the modern facilities of communication. 

We need larger markets, in the end. The most visible consequence is the birth – all over the 

world – of great associations: nation-states enter a process which begin at an economic level 

to turn later into a political one. Or at least they try to do so.  

5. THE OTHER SIDE OF THE COIN 

Let us return to the evolutionary processes in production. In any economic sector, the 

continuous rise of the break-even points compels the entrepreneurs to compete on a 
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worldwide market to ensure continuity of operation. This means that no country in the future 

will be able to host all kinds of activities, with the possible exceptions of China and India. It 

is no surprise: countries like Switzerland or the Netherlands have never developed a car 

industry, an enterprise for which they surely lacked neither capitals nor technology. Simply, 

the size of their internal markets has since the beginning been too small to enable a profitable 

scale of production. Following an economic approach, we can now understand how much of 

the romantic movement towards the birth of nation-states during the XIX century was 

functional to the incipient process of industrialisation active in different areas. 

In terms of geopolitical reconstruction, the delegitimation of national states on the part of 

the "big market" in turn causes a deligitimation by internal producers, who are progressively 

losing their trust in the capacity of the government to help them remain on the market. The 

process is working at both levels: while the main enterprises simply try to escape the 

constraints of the state to find their fortune in the wide world, thus reducing the resilience of 

the country economic system, the small and medium size ones are unable to do so. Their 

reaction must then be an address to the category we have called "political mediators" in order 

to get some relief. 

Not surprisingly, the "populist" revolution is linked (not only in Italy) to the initiative by 

small-and medium-sized enterprise backing new political movements (Bonora and Coppola, 

1997). At least at the beginning, the economic dimension commands the geographical 

extension of people's support. Once freed from the grasp formerly exerted by enterprises 

operating at the national level, the territories are enabled to fight so as to regain increasingly 

larger spaces of political autonomy. Smaller regional identities on whatever scale (no matter 

if actually existing or only perceived) previously constrained within a national state begin a 

process of secession, at least at the cultural level (Andreotti, 1995). The internal conditions 

favouring secession are always linked to the economy, in a double way. Economic crises 

often help to aggregate (and disaggregate) people's consensus, but it is not always the case. In 

Spain, the present revival of Catalan separatism is explained by the different performance of 

the economy both at national and regional level. Critical to the success of such movements is 

external consensus, i. e. the attitude of hegemonic political powers.  

Consensus in turn is likely to be gained at a time of reduced international tensions, when 

small states (especially buffer ones) may disintegrate at a low cost to the international 

community, although obviously not always at a low cost to the disintegrating community 

itself. See Yugoslavia, the GDR, Czechoslovakia, or Belgium in the XIX century. Quite 

different are the present cases of Cataluna, or the possible disintegration of the United 

Kingdom because of Brexit.  

We are therefore discovering that globalisation – a process aimed at the merger of the 

whole world – is at the same time accompanied by an apparently contrasting phenomenon of 

legitimation of smaller territories – at the regional scale - a process that it itself is promoting. 

We have seen in § 3 a mechanism of promoting devolution inside the European Union.  

These processes, the nature of which is essentially political, could be considered a small 

scale repetition of the very same process of ethnogenesis, now a privileged subject of study 

by sociologists and political scientists,2 which has led to the emergence of nation-states. The 

case of the Republics born from the ashes of the former Yugoslavia is emblematic.  

At a closer look, we find that behind all this there is always first a territory with its specific 

features, then a region as we are used to recognise it in geographical terms. If you look better 

at the territories protagonists of these consciousness-raising process you can often have a 

glimpse at the "losers" of history, namely some of the regional states who lost the race for 

                                                 
2 See the Association for the Study of Ethnicity and Nationalism at the LSE. 
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leadership in the process of national aggregation, as if they were dead rising from their 

graves. 

They are the "disappeared nations, sometimes characterised by a “suppressed language”, 

as described in XX century literature. These geographically-based communities can now find 

new reasons for living in a world that in the long run has proved too large to be organised by 

multi-nationalised economic/political entities. 

6. CONCLUSIONS 

At present, the great question is the outcome of these deglomerative forces in front of the 

globalist pressure exerted by the great protagonists of history, like the USA. Particularly 

important is the reversal of the trend that is occurring in the last few years following the 

global economic crisis broken out in 2007. The re-emergence of protectionist demands in 

both the USA and the European Union, the "big market" whose absorption capacity made 

possible the economic development of the third world, is betting on a further development of 

globalisation. The big question now is: are we dealing with a process that is being deprived of 

its driving force? 

Again, this is manifested at two geographic levels. Globally, there is the failure of the 

attempt carried out by the Obama administration to unify the OECD area with the 

construction of a large shopping area centered on the US, using the two transatlantic and 

transpacific treaties. At a lower level there is the decision of the UK to leave the European 

Union, a precedent that at its worst could lead to the disintegration at least of the latter, if not 

of both these geopolitical entities. 

The result is a great uncertainty about the future, which in turn is increasing the difficulties 

scholars encounter in their effort to scientifically frame the topic of globalisation. We could 

maybe apply to globalisation what Schumpeter argued about the entrepreneur, namely that 

his historical role in the economy can be clarified only once it no longer exists as such. In any 

case, it is presently the opinion of most economic operators that the interconnection within 

global economy has reached such a deep level that a return to a world of basically self-

contained systems is scarcely credible. 
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Abstract 

This paper examines the effects of terrorist attacks on tourism in Europe. The paper will first 

discuss general implications of the effects of terrorism on tourism and show that tourist´s 

decision is largely based on the destinations country´s safety. Safety is a very subjectable issue 

and therefore difficult to argue about with statistical numbers. The dangers on trips are very 

different depending on their destination. In Middle Eastern resorts, western tourists for example 

often stay in separated resorts with extra security, while in European countries; they are more 

present in the public spaces and are less distinguishable from locals than in middle eastern 

countries for example. Turkey and France are used in this paper because they both have high 

tourism levels and frequent terroristic attacks. However, Turkey suffers much more from 

terroristic attacks in regards to tourism compared to France. In both case studies, the arrival 

numbers of tourist regions far away from the terror spots were examined and while in Turkey 

the numbers of the arrivals dropped significantly, in France the arrivals actually experienced 

an increase.  

Keywords: Terrorism, tourism, safety perception, global-local. 

1. INTRODUCTION 

Terrorism in Europe has existed for a long period of time, but its context and its dimension is 

changing rapidly. The relentless effort of the ETA in Spain to form an independent Basque 

State, the case of IRA in Ireland or the Red Army faction in Europe, and the wars in the Balkan 

have dominated Terrorism in Europe since the end of World War 2. Internal forces within a 

country generally generated these terror attacks and therefore their range of fear did often not 

exceed national borders, nevertheless, they did not have any international reactions. For many 

countries, terrorism was still very far in the heads of many European citizens. This is a very 

interesting paradox, considering that the numbers of death by terroristic attacks dropped 

significantly in Europe for the last decades after it reached its peak in the 1980s (Statista 2015).  

Since the turn of the century, the number of terroristic attacks has significantly dropped, but 

the number of deaths is still on a high level, as for example the attacks in Madrid in 2004 or in 

Paris in 2015. For the last two or three decades, Terrorism was often seen as something, which 

will never affect Europeans and the only time citizens in Europe had fear was when they visited 

countries in the Middle East or parts of Asia. Terrorist attacks such as 9/11 made European 

citizens realize that Terrorism has arrived in the Western world. Not only did terrorism arrive 

in the western world, but also a new form of terrorism, labeled as “Islamic” terrorism was now 

apparent to be the new threat to western societies. This new threat, namely ISIS is a global 

threat, which is very hard to control and to estimate. Terrorism in Europe has become a latent 

anxiety among citizens, as the last attacks in Brussels and Paris have shown, that the terrorists 
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were often born and grew up in Europe, but were often not integrated into the respective 

cultures, like in France or Belgium. This is again a paradox, as this new terroristic attacks are 

seen as a global threat, but the terrorists mostly come from within the European Union 

(Nitschke 2008: 7).  

In this paper, I aim to show the effects of the terroristic attacks and the perception of 

terrorism in Europe on Tourism. A crucial case is Turkey, which is a popular tourist destination 

and a target for frequent terrorist attacks. The recent terrorist attacks in Europe happened in 

cities, which tourist frequently visit. Compared with other regions, many European countries 

are still on the list of the safest places to visit in Europe.  

It is difficult to conclude long lasting effects of the current terrorist attacks in Europe, as it 

is too early to state effects of it. We can already see short-term effects, as for example, hotel 

occupancy rates in Brussels after the attack decreased to around 25 % (Chow & Kostov 2016). 

Hotel occupancy rates have not only decreased in Brussels, but the attacks in Brussels seemed 

to have affected many occupancy rates in major European capitals, like Paris and London 

(Chow & Kostov 2016).  

2. SAFETY PERCEPTIONS AND ASSESSMENTS OF TOURISTS 

Measuring safety perception is a difficult task, as people have different fears and perception of 

tourism. According to the travel destination, fears might vary and tourists might fear robberies 

more than terroristic attacks. Usually, the perception and fears of tourist display most clearly 

in outcomes, like occupancy rates in airplanes or hotels. Humans have all kinds of fear in them, 

which is not only restricted to tourism (Guasti & Mansfeldova 2013:2). Tourists fear dangers 

in destinations, which they are not very familiar with since they do not know the detailed 

security standards in different cities. One additional factor is the creation of an atmosphere of 

fear around the globe, which results in very few places considered as safe. To demonstrate this 

more precisely, statistics show that the number of people drowned in bathtubs was about equal 

to the number of people dying because of terrorist acts (Baker 2014:62). According to an online 

article of German television channel N-tv, the statistical chance of becoming a victim of a terror 

attack is 0.002 percent (Ehrich 2015) The chance of getting bit by a wasp is ten times higher 

(Ehrich 2015) Therefore, one can say, that the fear of people regarding terrorism cannot be 

statistically confirmed. Terrorists are already “successful” in their plans when tourists arrive 

scared and anxious at a tourist destination. While tourism promotes peace and tranquility, 

terrorism promotes chaos and destruction of stability (Mansfield & Pizam 2011: 45). 

This psychological pressure can be enormous in certain tourist destinations in the Middle 

East or parts of Africa. Media has played a big role in this, as people are used to hearing horrible 

news from that region on a daily basis. Tourist’s fears at tourist destinations can be two 

described in two ways. It can be the fear that one will be hit as a result of being a tourist in a 

tourist hostile environment. Alternatively, it can be the fear that one will be at the wrong place 

at the wrong time and be the victim of an attack, which had no connection to tourism. This 

distinction is important, because it often determines tourist’s destination of visiting a country 

or not. There are countries, which are often the subject of terrorism directly aimed at tourists 

or tourism report, like Egypt, Tunisia and to a lesser extent Turkey. Terrorists are attacking 

tourism spots because an attack on tourism will harm the economy and will get broad media 

attention on a national and international level (Apostopoulos et al 1999:14). The question of 

responsibility is an important issue to discuss. Are tourists fully responsible themselves for 

their tourism vacation or are they right in expecting a certain protection from the government? 

(Graefe & Soenmez 1998: 118). The government has the duty of protecting all citizens on their 

respective government’s soil, but from a moral perspective, it can be problematic to provide 
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more security to tourists than to the local people, as this leads to the question, if tourists are 

more valued than the local people, which can of course not be confirmed. 

This paper will focus on terrorism in Europe and its impact on Tourism. I propose to make 

a difference here between the countries in central/western Europe and Turkey. The reason for 

this lies in the difference of the political situation in Turkey and the western/central European 

countries. Terrorism in Turkey has been happening much more frequently than in 

western/central Europe, as the government is at war with minorities in the country, whereas 

terrorism in the western parts of Europe is not common and therefore it often has a surprising 

effect on the country’s population. 

 If the major terroristic attacks in the last 10 years in Europe are analyzed, it becomes clear 

that the major terroristic attacks are limited to three or four countries, namely Belgium, France, 

Spain, and the UK. The attacks in Europe do not aim to harm necessarily only tourists, but 

rather towards the population of the country because the recent attacks in Europe have been 

targeted at public places, which are not exclusively tourist destinations, but rather areas, which 

are heavily frequented by the local population, like subways, theaters or streets. This becomes 

clearer in the attacks of Brussels, which is not a primary tourist destination but Europe’s 

political heart. Nevertheless, tourism numbers in Europe have dropped after the attacks of Paris 

and Brussels. The numbers of Airplane bookings to Brussels after the attack fell by 36 % 

(CNBC 2016). Considering the fact, that many of Brussels visitors are politicians or 

businesspersons, it becomes clear that not only tourists fear to go to big European cities, but 

other groups as well, although business travelers are usually more inflexible than leisure 

tourists are (Soenmez 1998: 428).  

2.2 Differences of safety perceptions according to travel destinations  

The US. Department of State has issued a travel warning for Europe following the attacks in 

Brussels: “The State Department alerts U.S. citizens to potential risks of travel to and 

throughout Europe following several terrorist attacks, including the March 22 attacks in 

Brussels claimed by ISIL. Terrorist groups continue to plan near-term attacks throughout 

Europe, targeting sporting events, tourist sites, restaurants, and transportation. This Travel 

Alert expires on June 20, 2016”. (U.S Department of State. Bureau of Consular Affairs). What 

is particularly interesting about this travel warning is the expiry date. The expiry date posted is 

actually an indication, that this travel warning only has a formal character, since a decrease in 

traveling between the US and Europe would have major economic and political disadvantages.  

It is unfortunately very difficult to prevent these terroristic attacks. Terrorism was often 

believed to be a result of psychopathic individuals who acted because of their mental instability. 

Recent research has shown that the perpetrators are normal in a sense, that they are aware of 

their actions and consequences and usually plan their actions very carefully and thoroughly 

(Cronin 2003:5).  

This makes terrorism prevention particularly difficult, as it is more difficult to distinguish 

terrorists and this makes every citizen a potential terrorist. This is another reason why I believe 

this travel warning is not to be taken very seriously, because this underlying threat will continue 

longer than June 20. Regarding the recent terrorist attacks in Europe, most of the terrorists were 

internal threats; they were born and raised in Belgium, France or other western/central 

European countries. Terrorism is in every way horrible and brutal, for example in the sense 

that it can hit anybody at any place and therefore innocent people, who are at the wrong place 

at the wrong moment (Bennet 2007:2). Considering this, it is very difficult for Western 

European Countries to provide 100 % security. One disadvantage of European tourism is that 

tourists in Northern/Western European countries usually do not stay in separate tourism resorts 

with secured gates and extra security like in Beach Resorts in Egypt or Turkey. I am not 



Teoman D. C. / European Journal of Geography 8 2 132–142 (2017) 
 

 
European Journal of Geography-ISSN 1792-1341 © All rights reserved                                                                                135 

implying that these security resorts automatically lead to more security, but it might lead to the 

increase of subjective security. Therefore, tourists in Europe are somewhat exposed to general 

terror threats. Terror attacks have reduced drastically in numbers, but the number of victims is 

still on a relatively high level (Statista 2015). 

The source of possible fears of tourists towards visiting Europe during this period is also 

somewhat stimulated, as Weimann and Winn state: “The mass media willingly or unwittingly 

are the spokesmen of the terrorists, the transmitters of the terroristic message, the instrument 

through which terroristic deeds with all their excitement, drama and significance become 

known to a world audience” (quoted in Weimann and Winn 1994:3). This argument is valid, 

considering that without the consumption of TV, the population would probably not know that 

much about terrorist attacks in other parts of the world, and therefore one of the main goals of 

the terrorists, which is to spread fear, accomplished. From a moral perspective, though, 

arguments can suggest, that tourists should have the rights to acquire information about the 

situation of the tourist destination. Another interesting question regarding tourist’s perception 

of their respective destination is the question of severity or frequency. Which of these two have 

a greater influence on tourist’s decision to travel? (Pizam and Fleischer 2002:3). There is 

limited literature on this question. However, Pizam and Fleischer have conducted a study 

asking this question in the context of Israel. Their conclusion is that frequency plays a little 

higher role in influencing tourist’s decision to travel to certain destinations. This makes sense 

considering the fact, that frequent attacks can label a destination very easily, leading to a 

negative stigma of that place.  

3. THE ROLE OF ISIS IN TERROR ATTACKS IN EUROPE 

The first issue that comes across when discussing recent terrorist activities in Europe is the 

ISIS. Figure 1 displays the number of foreign fighters from Europe in ISIS and the attacks by 

ISIS in Europe. I completed a correlation analysis, in which I wanted to find out if there is a 

correlation between the numbers of IS fighters of European countries and attacks in those 

countries (successful and thwarted). For my correlation analysis, I used Germany, France, 

Belgium, Italy, Spain, Turkey, UK, and Sweden and looked at the foreign ISIS fighters from 

the respective countries. My aim was to see if a high number of the foreign fighters in a country 

leads to more attacks in that country. Indeed, the analysis resulted in a very strong positive 

correlation (.079), which is significant at a 95 % confidence level. 
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Source: Institute for the Study of the War. http://understandingwar.org/map/isis-linked-events-europe-january-2014-

december-4-2015. 

Figure 1. Number of foreign ISIS fighters and terror attacks in Europe. 

This means, that there is a significant relationship between the number of foreign Fighters 

in 2014 and terrorist attacks (with a 5 % of error): the higher the number of foreign fighters in 

a country, the higher number of attacks. This is particularly important in the context of 

terrorism as a global threat. As already mentioned before, this terror threat is often seen as 

something “global”. Even though terrorism has been global in its form of appearance, the 

perpetrators (especially in the attacks in Europe) are mostly born and raised in Europe. 

4. THE CASE OF TURKEY 

Turkey is a very interesting case regarding terrorism and tourism, because there is a large 

tourism sector and unfortunately a high number of terrorism attacks. Terrorism in its form of 

appearance in Turkey has taken two forms: The ongoing war in the southeastern parts of the 

country’s between government forces and the PKK (militant Turkish separatist groups), and 

the attacks in big cities and the western parts of Turkey (which are heavily frequented by 

tourists), which are also done by PKK, but not exclusively. The following table (Table 1) 

displays terrorist bombings from 1992 to 2003 in Turkey (Arnold et.al 2003:154). The majority 

of these attacks did not target directly tourists. Many of the listed bombings happened in the 

southeastern part of Turkey and in bigger cities like Istanbul or Ankara.  
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Table 1. Terror Attacks between 1992 and 2001 in Turkey. 

 
Source: Arnold et.al 2003:154. URL: http://www.sx.ac.uk/armedcon/story_id/000749.pdf 

The bombings related to tourism are the bombings in 1993 in Kusadasi, Istanbul 1993, 

Istanbul 1994, Fethiye 1994, Marmaris 1994, and Istanbul 1999 (Arnold et.al 2003:154). The 

attacks in January and March in 2016 in Istanbul targeted tourists, as the suicide bombings 

happened in areas, which tourist frequently visit. 

Figure 2 shows the number of non- resident tourist arrivals in Turkey between 1999 and 

2008. Generally, there was an upward trend, interrupted by short declines due to terror attacks 

(Komora 2008:38). Figure 3 displays the tourist arrivals in Turkey between 2016. The shape 

of the curve is very similar throughout the years, with normal declines in the winter seasons. 

However, the peak has an increased value, reaching a peak in 2015. From a statically 

standpoint, it is still too early to see effects of the recent bombings on tourism. 
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Source: Koroma 2011: 38. https://cardinalscholar.bsu.edu/bitstream/handle/123456789/194819/KoromaA_2011-

2_BODY.pdf?sequence=1 

Figure 2. Arrivals of non-resident tourists in Turkey 1999-2008. 

 

 

 

 

 

 

 

Source: Trading Economics, Tourist Arrivals http://www.tradingeconomics.com/turkey/tourist-arrivals 

Figure 3. Tourist arrivals in Turkey 2012-2016. 

However, there is one data, which can lead to the assumption, that the recent terror attacks 

in Turkey will have longer lasting negative effects. This February, the number of tourists 

coming to Turkey was 10% below the number of last years in February 

(http://www.wsj.com/articles/despite-terrorism-scares-summer-tourists-still-plan-european-

trips-1459963152, Ministry of Culture and Tourism). Turkey’s geography surely is not a factor 

reducing people anxiety of visiting the country, considering that it borders Syria and Iraq. 

Tourists could be bothered by the close proximity to the bordering countries. From Antalya 

(Turkeys tourism hotspot) and Aleppo (second largest city in Syria), the distance is about the 

same as from Boston to Washington. Given this close distance to Syria, it is not surprising that 

potential tourists might avoid Turkey as a tourist destination.  

Turkey is one the one hand facing the serious threat of being the neighbor of Syria and is 

therefore very scared of the war in Syria spilling over to Turkey. An interesting study 

examining tourists coping with terrorism in Israel, which has been affected by terrorism 

numerous times, has been conducted by Yori Gidron et. al. This study had the goal of analyzing 

three coping strategies, namely, emotion-focused coping, and problem-focused coping and 

denial (Gidron et al. 1999:185). Without describing the details about the studies too deeply, 

their correlation analyses present some interesting details (Table 2).  
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Table 2. Correlation between Coping Strategies with Levels of Anxiety from Terrorism. 

 

Source: Gidron et. al 1999: 188 

According to this study, a high commuting frequency reduces anxiety. (Gidron et al. 

1999:185). In the context of tourism, one can state, that the frequency of visiting a country 

reduces the anxiety. Among coping strategies, the only correlation, which was significant, was 

between Problem focused and anxiety of terrorism. Among the Problem-focused strategies, 

two questions were asked to the participants of the study: 1. “I make sure there are no suspicious 

objects beneath the seats on the bus”; 2. “I observe the faces and origin of the different 

commuters on the bus” (Gidron et al. 1999:187). This means, that the more passengers used 

this method on their journey, the more anxious they were. This is understandable, as people 

tend to become more anxious, the more the worry and the more they look for something 

suspicious (Gidron et al. 1999:189). When it comes to tourism, this coping strategy would not 

be very useful in my opinion, because tourists generally stay a limited amount of time in at a 

tourist destination. Dedicating a lot of time to these coping strategies during a stay might ruin 

your vacation, considering that vacation should be relaxing and peaceful. Research often only 

points out the fear and anxiety of people visiting certain countries very broadly. However, the 

specific fear of people has not been analyzed specifically. Fear is a broad concept, and since 

tourists are a very heterogeneous group, these fears may vary. Fear can vary, in its form of 

appearance or in its content. What all people with anxiety seem to have in common is a “sense 

of helplessness and powerlessness” (Sloan 1986:2). It should not be misunderstood, that all 

tourists visiting a country with a high potential of terrorism are anxious because they fear of 

being directly hit by an attack. It might be the anxiety of having to worry throughout vacation, 

which would turn a vacation into something unbearable.  

The political situation in the Turkey is a mess on a multidimensional level. The ongoing war 

with the PKK (Kurdish Rebels) poses a constant terror threat, and although mostly apparent in 

the southeastern parts of the country, it puts the whole country in an atmosphere of terror. In 

addition, the ISIS has not only remained as a foreign threat to Turkey but has been active in 

Turkey as well, as the last terrorist attacks in Turkey have shown. Since the beginning of the 

conflicts in Syria, there are about 2 million refugees in Turkey (Icduygu 2015:1), which adds 

more to the feeling of uncertainty in Turkey’s politics. Finally yet importantly, corruption 

scandals and arrested journalists dominate the current political agenda in Turkey. I argue, that 

in Turkey, the fear of terrorism might not arise from one fear alone; it might arise from the 

factors described above. This would be similar to Mansfeld and Pizam’s (Mansfield & Pizam 

2011: 45) research, who concluded, that people’s fear of terrorism rather stem from the 

frequency of attacks rather than the severity. One example, which illustrates very clearly, that 
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the fear of tourists visiting Turkey is a general fear and not a specific terroristic fear, are the 

passenger statistics of Antalya Airport, which serves the city of Antalya and its surroundings, 

the center of tourism in Turkey. If the passenger statistics of Antalya International Airport until 

April in the last 4 years are compared, it becomes clear, that this year, the passenger statistics 

in the first 4 months have been much below of these last year (Antalya Airport 2015). One 

reason for this decrease is the decline of incoming Russian tourists, who are avoiding Turkey 

since the fragile political relationship between Turkey and Russia.  

Although there has been no terrorist incidents in Antalya or the surrounding areas directly, 

it seems to have affected the incoming tourist arrivals enormously. Turkey’s tourist destinations 

seem to be very vulnerable to the country’s general political situation or incidents like 

terroristic bombings.  

5. THE CASE OF FRANCE 

In France for example, statistics shows clearly, that the arrivals number in 2015 at Nice Cote 

D’ Azur Airport did not drop following the Charlie Hebdo Attacks in Paris, they actually 

increased from around 11 Million to roughly 12 ½ million (Nice Cote D’Azur Airport Monthly 

Statistical Report 2014/2015). Here we can see, that the effects of the Paris attacks did not seem 

to have any influence on the southern part of France, which is a very heavily tourist frequented 

area. These patterns can lead to the assumption, that potential visitors of a country have certain 

perceptions about a country, which is not very easily changeable. It also shows us, that tourists 

might not only consider terrorism as the only factor when searching for a tourist destination 

but also rather look at the complete political situation in the respective country. The process of 

tourist destination can be also a sort of weighting the dangers in different countries, and then 

the country with the least “problems” or possibility of terrorism and other crime acts is chosen 

to be the tourist destination.  

Until now, the focus lied on the demand side, namely the tourists. The demand side of this 

issue would analyze what tourism destinations can do to stimulate tourist arrivals and to lose 

that negative stigma. The problem here is that it is questionable, how convincing tourism 

advertisements by the Turkish government can be, given the very problematic human rights 

situation in the country now. The Turkish Ministry of Culture and Tourism has announced tax 

incentives and an increased amount of financial support for hotels in tourist areas in Turkey 

(Touristik Aktuell 2015). It is highly doubtable, that these actions can be satisfying long term. 

The Turkish economy has taken a major economic hit from the decreasing tourist arrivals. 

Turkey has a deficit generated by low demand for a vacation of around 45 Billion $ (Asia 

Times 2015). For an economy like Turkey, which is heavily relying on tourism as a major 

contributor, it can lead to serious crisis, which might eventually develop into a vicious circle, 

which can potentially lead to less tourism.  

6. CONCLUSION 

Concluding, it is difficult to anticipate the mid- and long-term effects of the terror attacks in 

Europe on Tourism. It has been shown in this paper that countries tourism industry react 

differently to political instability and terror, as it was shown in this paper by the example of 

France and Turkey. Security is becoming more apparent in order to provide a feeling of safety 

for locals and tourists. The patterns of attacks in Europe have shown that these attacks do not 

target tourists only, which makes it difficult for tourists to predict and assess safety, as terrorist 

attacks could happen in any frequented area like squares or subways. It is important to note, 

that Europe is still a very safe tourist destination. It will be interesting to observe, how tourist 

arrivals will develop within the next 20 years. Tourist arrival numbers in Europe will also 
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depend on the development of tourism and political situation in other regions in the world, as 

Europe’s tourism numbers might drop if the political stability in some countries increases. 

Terrorism alone cannot alone lead to the collapse of the tourism, as this paper has shown. 

However, if the European Union continuingly refuses to find a human and morally acceptable 

solution how to take care of the refugees entering Europe, a serious political and social crisis 

might emerge in Europe, which can eventually harm the tourism industry in a very drastic way. 
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Abstract 

In this study we introduce teaching proposals to “inject” ammonite fossils, in the Geography 

syllabus, as evidence of Greek paleoenvironment, which at the moment is the only existing 

geoscience subject of Greek primary curriculum. Paleontology and mainly fossils attract 

more and more elementary students and teachers. Unfortunately, in Greece, this trend solely 

concerns about dinosaurs, despite the fact that the most common Greek fossils are not 

dinosaurs, but ammonites. Ammonites can be found in large population and diversity inside 

Greek rocks, as these rocks were part of Tethys΄ seafloor at their geological time. Apart from 

the informal sources of education, these geoscience/physical geography topics are excluded 

from elementary national curriculum, thus leaving out the regional paleogeography and 

geological history practically “unknown” to students and future citizens of our region. Data 

collected through a pre-test study among the 5th and 6th grade students confirmed the above 

belief. A post-test at the original sample, using an open ended questionnaire and students’ 

drawings, evaluated positively the teaching proposals designed. 

 
Keywords: Physical geography curriculum, ammonites, elementary geoscience education. 

 

1. INTRODUCTION 

Paleontology and mainly fossils tend to attract more elementary students and teachers. In 

Greece this trend is solely about dinosaurs, despite the fact that the most common Greek 

fossils are not dinosaurs, but ammonites. In Greece and in many other countries also, formal 

education’s role in geosciences is practically replaced by informal sources, of unknown 

accuracy and validity. Padian (2000), presents several cases where informal and commercial 

sources of education provided inaccurate scientific information about dinosaur fossils.  

Moreover, apart from the non-formal sources of education, these geoscience/physical 

geography topics are also excluded from elementary curriculum, and leave the regional 

paleogeography practically “unknown” to students, a fact in agreement with many geoscience 

education researchers (Cheek, 2010; Lewis & Baker, 2010; Libarkin, 2006), who note that 
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Earth sciences are amongst science topics with less attention in terms of curriculum and 

research. The lack of Earth science information and experience is even recorded among 

teachers in a degree, a fact that has a negative impact to their professional confidence while 

teaching these lessons (Harlen & Holroyd, 1997). Despite the fact that ammonites are a 

significant chapter of Greek geological history and paleontological evolution, they seem to be 

almost unknown to Greek primary students. Τhe insufficient knowledge about ammonites is 

probably relevant to their total absence from the Greek teaching textbooks of primary 

education and is in contrast with the large quantity of information (educational games, 

movies, books and magazines) about dinosaurs. For the history, a simple reference can be 

found only in 2002 Geography textbook of 5th grade, which has been though revised. 

Consequently, a great opportunity for improvement in spatial ability, for an experimental 

approach of the geological history and physical geography of Greece is lost for Greek 

primary school students (Orion, et al., 1997). At this point it must be noted that: dinosaur 

fossils, though they are impressive in kids’ eyes, are totally non-Greek fossils.  

Though Greece is located in a geologically active region, yet Earth science education is 

not a major point in the National Curriculum and Geography remains the only existing 

geoscience subject of Greek elementary curriculum. As pointed out by Klonari and 

Koutsopoulos (2005), Geography is considered a boring, descriptive subject. Absence of 

ammonites, the most common Greek fossils in textbooks of any lesson at primary Greek 

curriculum must also be noted.  

Granted all the above, ammonite fossils, the most common Greek fossils, were chosen as 

the core of this project. This study also provides in service teachers with suggestions and 

geography curriculum proposals to choose from, as the most suitable to their school class. 

Geography activities, activities using ammonite fossils and other marine fossils, as learning 

tools provide students and teachers with the opportunity to connect education with the 

regional topography and geological history. It is widely accepted that geological and 

geomorphological sites of each country are important tools for public education. One of their 

educational advantages, is that they recall that fossils record the evolution of planet Earth and 

their role as an integral part of the natural world. (Eder & Patzak, 2004). The above physical 

geography topics are “injected” in the most relevant current subject of Greek elementary 

school, which is 5th and 6th grade Geography. Βurr, et al. (2003) and Dodick & Orion (2003), 

also suggest the use of fossils as teaching tools for difficult and abstract processes such as 

geologic time and evolution, as they are a concrete evidence of abstract Earth mechanisms. 

Towards the same direction, Stanley and Almquist (2008) used fossil findings to help 

teachers and students to decipher relationships among fossils in time and space.  

Considering all the above conditions in primary education, the curriculum proposals, 

designed for this project, provide the basic scientific knowledge and terminology, about 

ammonites and their fossils, to primary school students and teachers. Additionally, scientific 

information about ammonites and fossils could be included in some textbooks of primary 

education, especially in Geography or Environmental and Physical sciences. Getting kids to 

learn and being interested in ammonites can be achieved by participating in the following 

activities, which can be organized during teaching Geography lessons, which are usually 

conducted twice a week according to the Greek primary school schedule. Advantages of 

these activities are their interactive character and the simplicity of suggested and used 

materials. Moreover, the curriculum proposals, are in accordance with most of the principles 

followed by the authors of the new Geography Curriculum of Greek elementary school 

(National Gazette B’ 2322/3-10-2011; Klonari et al., 2014). Towards that direction, emphasis 

was given on working in groups, on keeping a student - centered character of the activities 

and focus on an experimental instead of a verbalistic approach.  
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2. BRIEF BACKGROUND ON THE AMMONITES 

Ammonites were carnivore marine cephalopod mollusks, which dominated prehistoric seas 

from Ordovician (485-443 mil. years ago) to Cretaceous (145-66 mil. years ago), at the same 

geological time that dinosaurs dominated land. At present, ammonites are index fossils of the 

Mesozoic era as they are widespread, they have shown a fast evolution rate and can be easily 

identified (Shome, et al., 2004; Sabyasachi, et al., 2004). Their name comes from their 

shape’s similarity to the horns of ancient Egyptian god Ammon. (McMenamin, 2007). They 

had a decorated shell, in a variety of diameter from few centimeters up to 2,5 meters wide. 

Their shell was divided in to inner chambers by multiple diaphragms and the animal itself 

lived inside the last chamber. One proven ammonite eater was the large marine reptile, 

plesiosaur. (Tamaki & Kazushige, 1998) 

Ammonites were one of the most dominant species in Earth’s prehistoric seas for millions 

of years, thus very successful in terms of evolution. They went extinct, like dinosaurs, due to 

the meteorite crash on Earths’ surface 65 million years ago, known as the K-T event. 

Consequently, only their fossils can now reveal some information about them.  

According to Aubouin’s theory, Greece during Triassic period (200 mil. Years ago) was 

part of the hypotropic Tethys Sea. Ammonite shells and skeletons were trapped and fossilized 

during sedimentation. As a result, several marine fossils and especially ammonite fossils can 

be found in rocks all over Greece, even on the mountains. (Pope, et al. 1998, Raup, 1994). 

Ammonites are the most commonly found fossils in Greek rocks and reveal the regional 

geological history and paleoenvironment. The most common Greek ammonites are the 

Carboniferous Permian ammonites of Parnitha, Hallstatt ammonites at the limestones of 

Chios, the ammonites of Othrys mountain, Epidaurous ammonites at Peloponnese, and 

ammonites of Ammonitico Rosso (lower Jurassic) at Corfu, Lefkada, Epirus and Argolida. 

(Ministry of the Aegean, 2002). 

3. ΜΕΤΗΟDOLOGY 

3.1 Participating group and ethics 

The study group consisted of 376 students (n5th grade=186, n6th grade=190) from 18 classes, nine 

of each 5th and 6th grade. The students were recruited from five middle class urban 

elementary public schools, in Zografos, Ilioupolis, Pallini and Kessariani (municipalities of 

Athens major area). All answers were collected during scheduled visits of the researchers to 

the above schools, after a brief meeting with the class teachers and school administrators. 

During both pre-test and post-test studies, the researchers used the students’ drawings / 

representations and open-ended questionnaires to access every possible students’ conception, 

by letting them become as analytical as they wished to be.  

As the participants were children, thus parts of vulnerable groups, the researchers paid 

special considerations in ethical issues (Hill, 2005). The objectives of the research and the 

purpose of each task (i.e. pre-test visit, curriculum proposal application and finally post-test 

visit) that was taken with the children were communicated with the school’s principal, the 

teachers of the school, and the legal guardians of students. Researchers also got the consent 

for taking pictures during the activities, informed and got consent of the children themselves 

to participate in this study. To ensure the anonymity, researchers gave different names to 

children’s work/ illustrations and they used pseudonyms. They also avoided showing 

children’s full faces in photos taken during the project or posting their photos on Internet 

sites. 
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3.2 Method 

Researchers intended to investigate, if ammonites, marine fossils and Greek 

paleoenvironment are really unknown to Greek students, which in brief was the first research 

question. This was also a necessary step in order to access any prior knowledge and possible 

misconceptions about the specific topics. Any information gained at this step would be taken 

into consideration while designing the geography curriculum proposals at the following 

phase. The research tool used at this step was an open-ended questionnaire, with two 

questions. Open-ended questions were preferred as they would give the students the 

opportunity to get as analytical as they wished and express any possible alternative idea about 

the topic. Also, the absence of relevant literature in childrens’ alternative ideas about fossils, 

practically left no other option. The first question “What is an ammonite?” intended to find 

out if students had any basic information about ammonites and fossils while the second open-

ended question “Have you ever seen an ammonite and if yes, where?” intended to define the 

source of any possible knowledge or scientific information, that students might have had 

about ammonites and fossils. Finally, participating students were asked to draw an ammonite.  

The main goal of next research question was to find out if basic content about Greek 

paleoenvironment can be “injected” in Geography primary curriculum, using regional 

physical geography, geology, ammonites and other marine fossils as teaching tools in 

Geography. Five different activities relating the proposed curriculum content were designed 

and presented to serving teachers. The activities were: (i) Developing of a thematic “Fossils’ 

map of Greece”, (ii) Production of clay model replicas of ammonite fossils, (iii) Drawing of 

layer maps, (iv) Identification of marine fossils and (v) Activity of changes on Earths’ 

surface.  

The first activity, “Thematic Fossils’ map of Greece” aimed to present to students all the 

areas of Greece, that fossils and especially marine fossils can be found. This activity, 

included maps developed by students working individually. Students were asked to use a 

blank map of Greece as a starting point of their work, and add the fossils found in each area. 

Brief information about fossil species found per area was given to them through a list from 

the Greek Ministry of Cultural Affairs. Students were also asked to design and add a map 

legend with all Greek fossils according to an index, in a form of list, given to them.  

The second proposal about model replicas creation, intended to help students recognize 

ammonite shape and referred to production of marine fossil imprints on clay or models of the 

living animal, an idea borrowed by Waters & Savage (1971). Students were encouraged to 

choose the ammonite representation they preferred, either as an animal or as a fossil and 

create a label with 2-3 sentences of information about their “exhibit”, in order to create an in 

classroom “ammonite museum”. 

During the third curriculum suggestion, the drawing and layering of three different maps, 

two of which were printed on fully transparent plastic pages, proved that volcanic and 

tectonic activity co-exist on specific areas of the planet, like Greece. In this activity, students 

working individually were asked to match the transparent maps on a third map. As a result 

they discovered that these areas are also located approximately on the lithospheric plate 

boundaries and realized the connection between the phenomena. 

The fourth geography curriculum proposal aimed to make the students familiar with the 

Greek marine fossils, which they tried to identify. During this activity, several marine fossils 

were used, such as fossils of trilobites, ammonites, sea urchins, bivalve mollusks (pecten), 

shark teeth and fish fossils. Students, working in groups of four, were asked to match the 

name of the fossil with each sample and add the correct information label about each fossil, 

in order to create an in classroom marine fossils exhibition. 

Finally, the fifth curriculum proposal aimed to help students visualize the changes in 
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Earth’s surface. Students working in groups of four, were asked to represent the Earth’s 

surface during past geological periods. In order to do that, they had to place plastic pieces 

representing the shapes of the continents, in the right place, according to each geological 

period. No picture, geoscience information, map, fossil or ammonite model was presented 

prior to geography proposals’ application. (Figure 1, Figure 2) 

 

 

Figure 1. Activity of changes on Earths’ surface. 

 

Figure 2. Marine fossils identification 

The last phase of this project concerned the effectiveness of the above teaching 

approaches. How effective was the approach? Were students able to understand such topics? 

Did they gain stable knowledge after lesson? Did they have erroneous understandings 

(alternative conceptions or misconceptions) on geoscience features they have been taught and 

investigate? In order to answer these questions, approximately two months after the teaching 

approach, the researchers visited again the same classrooms and investigated the efficiency of 

the curriculum proposals using a post-test. The participating students were given at that time 

an open-ended questionnaire with the two following questions: a) “What is an ammonite?” 

and b) “Why we find ammonites in the Greek mountains?” At this phase open-ended 

questions were preferred also because, they would give the students the opportunity to 

include as much information and details as they wanted. The first question in this stage would 

show if students, gained the given basic information about ammonites and fossils while the 

second one would show their ability to connect the above terms with the regional dynamic 

geoenvironment. Also, students were asked once again to draw an ammonite, in order to see 

if they would include correct details in their representations.  
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3.3 Data analysis 

A simplified version of the qualitative content analysis method was used to analyse the data 

collected from the above research tools. (Mayring, 2000) 

In order to analyse the pre-test data obtained from the first open-ended question (What is 

an ammonite?), two categories were defined, the first “correct answers category” included 

every answer with at least one correct scientific expression about ammonites and fossils. 

Every other answer was categorized at the “incorrect answers category”. Each phrase or 

sentence included in the students’ answers, was the analytical unit at that point. Further 

analysis of the incorrect answers was conducted, using the word as the analytical unit at this 

point. This further analysis resulted in several categories amongst incorrect answers, which 

are detailed presented in the following results and discussion section. The analytical unit 

during data analysis of the second pre-test question (Have you ever seen an ammonite and if 

yes, where?) was the single word and analysis of given answers resulted in two categories, 

which were: “I have not seen - category”, “Goulandri museum of Natural History, Greece - 

category”. 

In order to analyse the post-test data obtained from the first open-ended question (What is 

an ammonite?), two categories were defined, the first “Correct answers category” included 

every answer with at least one correct scientific expression about ammonites and fossils. 

Every other answer was categorized at the “Incorrect answers category”. Each phrase or 

sentence included in the students’ answers, was the analytical unit at that point. Further 

analysis of the correct answers was conducted, using the word as the analytical unit at this 

point. This analysis resulted in several categories amongst correct answers, which are 

detailed presented in results and discussion section, which follows. The analytical unit during 

data analysis of the second post-test question (Why we find ammonites in the Greek 

mountains?) was the phrase or sentence included in the students’ answers and the analysis of 

given answers resulted in categories, presented in the following section of results and 

discussion. 

4. RESULTS & DISCUSSION 

As far as the analysis of students’ drawings, in both pre-test and post-test is concerned, every 

representation showing at least the broad approximately round shape of the fossil shell or the 

living animal was categorized as a correct representation. The rest of the drawings, which 

included irrelevant shapes, landscapes and figures were counted as incorrect representations.  

Pre-test findings were very revealing and prove the students’ lack of knowledge about 

Greek paleoenvironment and marine fossils beyond any doubt. No student mentioned an 

exact and correct answer, including that ammonites went extinct and can be found as marine 

fossils. The great majority claimed that had no idea of what an ammonite is, a result which 

was totally in accordance with the 91.4% of the incorrect representations. Given answers also 

reveal that the small number of students who had an idea of what is an ammonite, had seen 

them at the Goulandri Museum of Natural History, the only well-known museum in Athens 

major area with an ammonite collection. It is of great concern that ammonites, the most 

common Greek fossils, are practically unknown to Greek students therefore the teaching 

effort was noteworthy. Students showed great interest in the topic and were very impressed 

by the fact that Greece at that time was part of a prehistoric sea. A couple of students even 

wondered and commented: “Why don’t our textbooks mention them?”. (Figure 3) 
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Figure 3. Frequencies of pre-test students’ answers about what is an ammonite. 

After proposals application, the percentage of students, that knew what an ammonite is, 

raised up to 83.0%. Correct scientific details appeared in the students’ answers and nearly a 

quarter gave an accurate and fully descriptive answer on what an ammonite is. As seen on 

Figure 4, the 56% of the students (by adding the percentages of fossilized animal, past 

geological time animal and sea animal) included one scientific information in their answer, 

the 31% (by adding the percentages of fossilized animal of past geological time, fossilized 

marine animal and prehistoric sea animal) included two different scientific details. Finally, 

the 13% of the students gave the most complete answers, which included three different 

scientific facts about ammonites.  

 

 

Figure 4. Frequencies of correct post-test students’ answers about what is an ammonite. 

Students drawings were, once more, very revealing and showed that nearly all of them 

were able to draw a correct representation of the ammonite, either as an animal, either as a 

fossil. The 97.3% of the students was able to draw a correct representation, after proposals 

application. It is remarkable that some students added very explanatory details in their 

drawings. 
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The 2nd post-test, open-ended question requested an ability to connect the ammonites with 

the regional dynamic geoenvironment. Only the 43.9% connected the presence of marine 

fossils in mountain rocks with the fact that Greece was once the bottom of a prehistoric sea. 

The incorrect answers revealed misconceptions and use of students’ irrelevant experiences 

and previous frameworks, such as earthquakes, tsunamis, meteorological phenomena, sea 

withdrawal and appearance of marine fossils on the top of the mountains. Curriculum 

proposals were not able to replace the alternative ideas, which are often persistent and can be 

carried into adulthood.  

5. CONCLUSIONS 

As Greece is an active tectonic area, geoscience and physical geography education shouldn’t 

be absent in the national curriculum. The aforementioned curriculum proposals can partly 

compensate for this absence, under given circumstances and reality in Greek school. Students 

gained scientific information about ammonites and realized that these animals dominated 

their region at the same time when dinosaurs dominated other areas of our planet. Nearly 

every child represented an ammonite successfully and the misconception that ammonites are 

marine snails seems eliminated. Many students realized that ammonites have gone extinct 

and can now be found only as fossils, but only one third of them managed to combine the 

change to the regional paleoenvironment with the presence of marine fossils in mountain 

rocks. The curriculum proposals seem sufficient for primary acquisition covering this field, 

but not suitable for an in depth understanding of the whole Greek geoenvironment and 

regional physical geography. A possible alternative, aiming this direction would be to extend 

the application not only in the Geography curriculum, but also in more subjects of the school 

curriculum such as “Research of the Physical Environment”, “Sciences” or activity hours 

such as “Projects’ zone” or “Environmental Education”. Besides gaining and applying new 

knowledge, of equivalent importance was also the motivation and positive attitude of students 

and teachers, while being cultured towards these “unknown” topics. Scheduled visits to 

geoscience museums or field trips to relevant geosites could complete the above approach in 

an effective way and also answer the need for a more “hands on” practical approach.  

In terms of Physical Geography teaching research, a worthwhile effort would be to 

investigate Greek students’ views, possible misconceptions in other specific topics (e.g.: 

geoparks, petrified forests) and furthermore into understand the similarities and differences 

between relevant geoscience topics, such as rocks and minerals, rocks and fossils. Further 

research on serving and pre-serving teachers’ beliefs in fossils and ammonites would be 

interesting and helpful in order to produce additional or supplementary teaching material. 

More and broader suggestions could be a starting point to introduce specific chapters about 

Greek geoenvironment and geological history, including ammonites and marine fossils in the 

Greek national curriculum. Pilot application, evaluation and improvements will be necessary 

in order to enrich the National Curriculum in terms of geoscience education.  
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Abstract 

We all have them and they are omnipresent in our everyday lives: smartphones and a wide 

range of applications. Apart from communication and information these powerful devices 

provide enormous resources for learning in and about our local and global environment. 

Integrating GPS tools they even link information with spatial patterns and allow us to analyze 

and understand relations and locations in the context of spaces and places. In this context 

augmented reality is supposed to be highly effective to enhance the development of various 

geographical competences. Based on best practice examples developed at Freiburg University 

of Education we have initiated some empirical research projects to learn how effective the 

implementation of Smartphones in the teaching and learning process is and how to improve 

the tools. The paper presents a deeper insight into the use of smartphone applications for 

education and two case studies: 1. QR-code based learning environments developed together 

with students and professional media designers. This study provides insights into some 

preliminary empirical findings evaluating the applications in the context of Geography 

learning and 2. Students create their own apps. These apps do not focus on school and 

university students only. The applications promote Geography in the wider context for 

different target groups like refugees, children or seniors in the sense of Service Learning. 
 

Keywords: Mobile learning, QR-Codes, Apps, environmental education.  

1. INTRODUCTION: MOBILE LEARNING: SMARTPHONES; TABLETS AND 

TABLETS IN EDUCATIONAL CONTEXTS 

The potential of mobile, digital devices such as smartphones and tablets is more and more 

evident in the most recent developments, however empirical research dealing with the 

effectiveness is still rather limited. 

A wide range of geography and science related apps for smartphones already offer 

versatile applications such as navigation, orientation, information, communication, tracking, 

GIS, augmented reality and a lot more. The multi-functional nature of the digital devices and 

their portability are the main strengths for learning (Welsh et al., 2015). Furthermore mobile 

learning provides learning facilities anywhere and at any time (Burghardt et al., 2016). Thus 

the integration of portable devices into the learning process allows a wide range of options 
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for teaching space related phenomena and, according to Medzini (2014), “these devices can 

enrich learning by providing authentic and contextual learning conditions”. 

In addition Welsh et al. state that staff and students should experiment in exploring the 

wide range of possibilities (Welsh et al., 2012). While traditional forms of computer based e-

learning offer spatially limited options, mobile learning opens new potential for outdoor 

learning in particular. In our educational programs we are experimenting with QR-code 

guided geotrails. Additionally our students generate self-made apps which not only allow for 

the further development of their media competences, but also to critically reflect their 

knowledge acquisition on a metacognitive level. By developing context embedded 

smartphone applications they are collecting, selecting and analyzing all kinds of spatial 

information which widens their cognitive competences as well. 

Mobile phones are the most widely used devices. The results of a survey of 1200 teenager 

in Germany from 2015 showed some relevant results: "mobile phones (mostly smartphones), 

computers or laptops, televisions and internet access (...) were available in practically all 

families" (Medienpädagogischer Forschungsverbund Südwest 2015, p. 52). 98% of the 12- to 

19-year-olds therefore have a mobile phone (92% smartphones) and applications are 

indispensable and determine the everyday life of the pupils mainly for communication and 

entertainment. However, using geographic applications is rather rare: only 16% navigated 

with digital maps (Medienpädagogischer Forschungsverbund Südwest 2015, p. 53). About 

half of the teachers indicated that they wanted to use new media, but pointed out problems 

with the equipment, the effort and technical knowledge and some of them are afraid of 

negative effects on their teaching (Bitkom Research 2015, p. 11). It can be said that 

smartphones play a very important role in the leisure time of pupils, but are little used in the 

classroom.  

Meanwhile media competence is seen as one of the most important key competences of 

our time. Furthermore, according to experts, the “medium” app will gain importance in 

teaching in the coming years (MMB Institut 2011, p. 5). Entering Higher Education most 

undergraduate students have a smartphone or a mobile device (Welsh & France, 2012). An 

undergraduate student study found that many students who own smartphones are “largely 

unaware of their potential to support learning” but importantly, found that they are, 

“interested in and open to the potential as they become familiar with the possibilities” 

(Woodcock et al., 2012). Furthermore students can make clear links between the use of a 

variety of mobile apps and graduate attribute development (France et al., 2016). According to 

what we have observed the integration of mobile phones into educational contexts is highly 

motivating for learners and educators likewise. 

The use of mobile devices can be differentiated into three formats: communication, 

information reception and information production. 

Firstly you can use mobile devices for simple reception such as information gathering or 

descriptive searches, or, as Medzini (2014) calls it “information consumption”. It is said that 

the enormous advantage is that the information is accessible anytime and anywhere 

(Burghardt, 2014; Medzini, 2014) but the reality in educational contexts often confronts 

educators and learners with obstacles. Not all students have access to unlimited data and there 

are still regions without any net coverage. 

The information that can be received can either be provided by teachers or unfiltered by 

search engines such as Google or Explorer. Easy access of information does not mean 

immediate development of knowledge; many restrictions hamper the learning process. 

According to what we have observed in our projects exactly the opposite is the case: the 

easier the information can be found the less effort students make to understand and analyse 

the facts they are dealing with. Apart from deficits in critical reflection a thorough cognitive 

penetration may not take place. Another problem is the reliability of what the Internet offers. 
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Many students still tend to use material without clearly traceable sources thus a danger of 

manipulation exists. However being aware of the problems is a way to avoid the risks and to 

use the material provided in a conscious manner. 

Apart from factual information about geographic locations, place settings, spatial 

distribution, technical or scientific backgrounds, statistical data, historic facts and many 

more, mobile devices provide relatively easy access to thematic maps related to your specific 

location. In combination with the integrated navigation software and GPS receivers learners 

are supposed to develop spatial competences, which implies that orientation improves and 

their map reading competences are widened. But students do not look around anymore as 

artificial voices explain the route they take. Consequently a tendency of real environment 

ignorance can be observed, leading to obvious deficits in spatial orientation without mobile 

devices. According to what we have learned from our students the perception of landmarks, 

crossroads or buildings is reduced compared to traditional methods of map supported 

pathfinding. 

Secondly mobile devices may be integrated into the learning process to produce 

information (Medzini 2014) which is cognitively more challenging. The production of 

information may include measuring, map creation, surveying or even the development of 

specific smart phone applications. However, the most basic ways to involve mobile devices 

are simple documentations using camera, geo-tagging functions or text tools. 

Based either on self-made information or supported by external sources, augmented 

realities can be created. Following Sharma (2014) augmented reality is the “superimposing of 

elements by computer-generated sensory devices such as video, GPS data or graphics over 

the real world environment”. Based on the identification of the individual location or steered 

by displayed QR codes versatile information can be embedded into life contexts blurring the 

borders between virtuality and reality. Integrating sliders into smartphone apps is a good 

example of how to document the potential of augmented realities, allowing the observer to 

compare what he or she sees with historic images. By comparing real objects with virtual 

documents cognitive processes are initiated leading to a better understanding of 

developments and spatial processes. Apart from the positive effects the implementation of 

augmented reality has, learners and educators should be aware of the risk to become 

manipulated. Integrated hidden advertisements and embedded product placements are only 

the smallest dimension of the problem. 

Teaching space related phenomena thus does not only mean describing what can be seen 

(the obvious) or analysing contexts, systems, hidden structures and meanings, it also implies 

the exchange of information. The proliferation of knowledge, which is the result of the 

digested information, may also be based on smartphones. In addition to the more traditional 

ways of communication such as e-mail or SMS all kinds of social media like Facebook, 

Instagram, Skype or WhatsApp provide channels to share the information. Larger datasets 

can be stored in clouds for common usage. 

Technically there seem to be no restrictions. Mobile learning has a great potential to 

support the individual formation of knowledge based on data collection, intellectual digestion 

of manifold information and communication. From a didactical point of view there are certain 

risks to be taken into account. Those risks are not primarily of a technical nature, risks are 

related to the content and the way facts are provided. It is in the responsibility of the 

educators to create a distanced critical awareness not to be misguided by manipulation. 

1.2 Background: Creating innovative learning environments 

Smartphones are interesting for the vast majority of people and offer an innovative and 

interactive holistic media tool. The prevailing positive attitude is supports the idea of using 
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smartphones for teaching and learning, particularly during field trips and other outdoor 

educational settings. Employing the technical device seems to generate a kind of intrinsic 

motivation which opens the cognitive door to investigate and understand “real” world 

phenomena. As said before, the margin between reality and virtuality can no more be 

identified exactly, in addition what learners perceive is individual and subjective. The user’s 

attention is always focussed on preselected aspects. Critical reflection of the provided 

information is a fundamental momentum. 

Mobile learning, as the name implies, allows a nearly unlimited locational flexibility and 

can be related to manifold contextual frameworks (Kingston, 2012). Thus even the planning 

process of a learning activity may shift from the educator into the hands of the learner. 

Depending on your teaching objectives and the target group more open or more closed 

learning arrangements may be created. The options cover a wide range and reach from 

predefined mobile device based documentation or orientation tasks and context based 

information collection (reproductive, receptive) to open exploration tasks. Even the 

individual development of smartphone apps by single students or groups is a likely option. 

Particularly experienced learners with a well-developed technical understanding and a 

foundation of contextual pre-knowledge are in favour of practical hands on activities or in 

other words to use mobile devices as a creative tool (productive, constructive). In what we 

have observed student centred knowledge production dramatically increases learners’ 

awareness for and understanding of phenomena, structures, causes and effects. In particular 

collecting, analysing and the selection of information enlarge the cognitive competences of 

learners. 

Collecting information or making use of existing resources such as QR-Code based 

Geotrails is more receptive and does not necessarily require specific technical knowledge. 

Reception in the context of mobile learning does not mean to remain on a descriptive level 

but needs to be supported by additional exploration or observation tasks provided by the 

educator. As in all learning processes the complexity of topics, tasks and applied methods 

may be gradually increased in accordance with the learners` abilities. 

Some overall advantages of mobile devices are the high potentials for differentiation and 

individualisation (Burghardt, 2016). Student´s pre-knowledge and existing spatial concepts 

are individual starting points for active knowledge construction in the field. Mobile devices 

are supportive and may invite and motivate students, but seen from a learning psychological 

perspective they are not more than an effective multimedia tool. However, in addition to their 

complex potential to provide and to produce information mobile devices have the capacity to 

stimulate all perception channels and thus provide learning opportunities for different learner 

types. A specific characteristic in this context is to involve students into all kinds of 

environment related activities, be it observation, measuring or orientation. As mobile devices 

offer the potential for communication they can be described as triple interactive tools. On the 

one hand student-environment interaction can be initiated, on the other hand information 

exchange from student to student and other consumers is possible. In addition learners 

interact with their mobile devices. 

A unique and highly appreciable functionality is the option to superimpose “elements by 

computer generated sensory devices such as video, GPS data or graphics over the real world 

environment” (Sharma, 2014), the reality is partly mediated and augmented1. Embedding and 

adding further information into specific spatial contexts is thus described as augmented 

reality, which is based on geo tagging. As stated by Sharma (2014) the “information can be 

displayed into users real-world view more cognition effectively”. According to what we learn 

from our research results this does not happen automatically but depends on a number of 

                                                           

1 augere (lat.) – to increase 
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additional factors. In particular cognitive preparedness and focussed students’ interests are 

essential for active knowledge generation beyond simple reception and the accumulation of 

meaningless declarative information. As discussed above augmented outdoor learning always 

needs students’ preparedness to take on a critical perspective towards the additionally 

provided information. 

Learning about and in spatial contexts on different scales is essential for geography 

learning which is a highly complex task, rather ambitious and needs specific methodological 

approaches. According to the DGFG (2014) Geography is a subject integrating sciences and 

social studies and the overall intention is to provide competences for understanding natural 

and social interrelations in spatial and systematic contexts. As the perspective is on real world 

phenomena, problem based teaching is one pedagogical choice. SmartGEO intends to 

integrate the use of smartphones into geography education to develop various subject specific 

key competences. Mobile outdoor learning has the capacity to combine the achievement of 

subject-specific knowledge (understanding space and place, interrelations and systems etc.), 

with spatial orientation (real world orientation, map reading and construction, spatial 

perceptions) and the collection of data based on subject specific technologies (GIS, GPS). 

Furthermore communication, evaluation and taking action, which are also defined as key 

competences by the DGFG (2014) is stimulated. With regard to the fact that mobile learning 

can be organised individually, self-reflectively and critically it becomes obvious that learners 

are offered options to understand spatial contexts as constructed and intentionally defined. 

That is why m-learning strategies provide the potential to “negotiate” between different 

geographical concepts such as space and place. 

2. A QR-CODE BASED GEOTRAIL: DISCOVER THE NATURAL AND 

CULTURAL HERITAGE OF THE VILLAGE OF DENZLINGEN 

2.1 The concept: Interpretive signs 

The geotrail was opened in 2015 after a long period of development and testing combining 

the principles of traditional information signs with elements of web-based mobile learning. 

At the moment (2016) 12 displays which are located in and around the village provide 

information about natural and cultural phenomena that can be observed. The topics vary from 

different aspects of geomorphology, climate, settlement patterns, historic buildings and sites, 

just to name a few examples (Figure 1). 

 

 

Figure 1. Overview Geotrail Denzlingen 
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The signs invite the visitor with a motivating heading and a very short informative text. In 

addition the visitor can use the QR code to learn more about the location (Figure 2).  

 

Figure 2. QR Code Spurensuche Denzlingen 

Once connected with the website the attention is focused on information linked to the 

observed phenomena. Following Bloom´s taxonomy the information structure is 

hierarchically organized (Bloom, 1999). The information on the physical sign and on the first 

interactive level accessed via mobile devices is attractive, motivating, question raising but 

remains on a descriptive and informative level. In case the visitor wants to have more detailed 

information he or she can enter an interactive level offering video sequences, quiz elements, 

interactive questions or the invitation to observe the landscape or historic sites. All in all the 

QR-codes allow access to 70 different information sources (texts, graphics etc.) and more 

than 100 minutes of video sequences and animations. The third level, which is much more 

complex, can be called the expert level. Here the visitor finds essays, statistics, links and 

other academic material. In addition all locations are embedded into an orientation system, 

maps and GPS coordinates are provided and if wished the user is guided from one location to 

the other automatically. The texts can be read by the visitor on his own or listened to 

(automated voice output). Even if you do not have the option to walk around or visit the 

locations physically you can easily access the information online from home. All texts are 

presented in five European languages (English, German, Polish, Italian and French). 

Within the next months the second phase of the project will be realized and another 12 

signs, particularly dealing with historic objects like mills, churches or the traditional train 

station are going to be erected. Apart from the internal structure of each location, different 

signs can be thematically linked individually according to the intentions of the visitor. As 

described in the previous chapter one big advantage is the combination of what can be 

observed as a real world phenomenon and additional background information accessible via 

mobile devices. As the media concept is based on interactivity the visitor's attention is 

focused on particularly relevant aspects that can be examined in the field. The integration of 

augmented reality allows comparisons and to understand changes in spatial patterns over the 

time. In addition it is possible to provide material for different age groups. For more 

information visit the geotrail website and try the interactive information signs online: 

http://www.spurensuchen-denzlingen.de/. 

 

http://www.spurensuchen-denzlingen.de/
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2.2 Preliminary Findings 

From the very beginning of the conception and the development of the first signs, the process 

was accompanied by intense evaluation, testing and feedback gathering and since the opening 

of the geotrail educational output and practicability are permanently evaluated. On the one 

hand qualitative research is applied; on the other hand various quantitative aspects are 

monitored. To learn more about the concept, the applied methods and strengths and 

weaknesses, we have tested the geotrail with student groups from local universities (n = 29) 

and our local high school (n = 21). A key element of our research was a questionnaire-based 

evaluation including space for free feedback and closed questions. As some of the 

respondents are already well-educated student teachers, a number of helpful comments and 

recommendations for improvements have been collected. As a matter of fact, a number of 

improvements and changes were already made. The questionnaire intends to provide 

information about the visitors` expectations (Figure 3) and their specific interests and 

priorities.  

 

Figure 3. Expectations Spurensuche Denzlingen, n = 29 

All signs are evaluated separately, analyzed didactically and individually commented. To 

evaluate the locations a detailed structure was provided and marks (from 1 = very good to 6 = 

very poor) were requested for the following aspects: quality of information (average result = 

1.5), differentiation (average result = 1.8), interactivity (average result = 2.1), technical and 

media design (average result = 1.6), selected location (average result = 1.8) and if the 

provided information is closely linked to the specific location (average result = 1.7). As the 

results document, the respondents provide an overall positive feedback. 

Furthermore we ran Google statistics which enables information to be gathered about the 

age and gender of the visitors. It is exactly documented how much time people have spent at 

the different displays and which information level they have accessed. It became obvious that 

some locations seem to be more interesting and better accessible than others. Interestingly the 

geotrail has a number of returning visitors not only from regional contexts but from abroad as 

well. These have visited the trail virtually from their desktop PC at home. 

All in all the geotrail has received a highly positive evaluation, visitors particularly stress 

the high interactivity, the information structure and the motivating character. The 

implementation of augmented realities was discussed and regarded to be adequately applied. 

According to our findings the vast majority of respondents have widened their cognitive 
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competences sustainably. One particular reason mentioned was the fact that the provided 

information was not only presented as isolated factual knowledge but interactively developed 

at the specific location. As our evaluators describe “there was a feeling of doing some little 

research in the field, the tool asks questions and invites visitors to explore the environment. 

In addition valuable background information is made available.” Additionally it is stated that 

“the fun factor is really high and videos, animations, images, sliders, maps and texts are very 

motivating to learn more about the environment and the history.” However, some technical 

restrictions such as limited data volume, limited network coverage and high battery 

consumption capacity became obvious. 

3. FROM APP-USERS TO APP-CREATORS 

3.1 The concept: Intepretive apps 

The shift from app-users to app-content-developers opens up a completely new perspective 

for the learner. Students from two universities in Freiburg and a school class tried this 

approach and prepared their own applications cooperatively and collaboratively (Figure 4). 

The target groups involved with these applications have been other students as well as 

tourists, senior citizens, refugees, etc. The work was carried out in close cooperation with 

lecturers and media scientists.  

 

 
Source: Photo by Michael Kuhn 

Figure 4. Student with self-generated Application 

Quality assurance was achieved through the integration of the methodological-didactic 

approach Heritage Interpretation (HI). HI describes a contemporary and professional 

mediation of natural and cultural phenomena in its social and spatial context. The approach 

HI was developed in the National Parks in the USA to communicate the natural and cultural 

heritage to visitors with the major goal of connecting people to nature (Tilden, 2008). HI is 

defined by the National Association for Heritage Interpretation in the US as “a mission-

based communication process that forges emotional and intellectual connections between the 

interests of the audience and the meanings inherent in the resource.” (NAI, 2016). This 

approach has already been established in the English-speaking world not only in national 

parks but also at UNESCO World Heritage Sites, in museums or science centers and is being 

taught and researched in appropriate courses and master programs at universities.  

Until now, HI is only poorly present in Europe, but in 2010 Interpret Europe was founded at 

the University of Freiburg aiming to support sustainable tourism, lifelong learning and the 

protection of natural and cultural heritage in Europe (Interpret Europe, 2016). Experiences of 

the past years also showed a huge potential for HI in geography learning. Natural or cultural 

phenomena were linked to the everyday lives of the learners and provide a personal and 

emotional access. This effective connection leads to a deeper understanding (Beck and Cable, 

2015: p. 28).  
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3.2 How to create application-content? 

Field work is "the heart of geography" (Falk 2015: p. 150) and forms the basis for the 

development of applications. Participants generated the specific characteristics of a region, 

city or geographical theme through a triangulation with field trips, current research results 

(literature survey) and expert interviews. The data obtained is subsequently translated into 

texts, audio files, short films and comparisons of historical with recent photos. Augmented 

reality is used for example to show the geological layers in the field. 

The students edited the texts in an HTML editor. The content gets merged into a 

multimedia geographic information system. The apps include, on one hand, the geographic 

data with the coordinates of the points of interest (POI) and, on the other hand, the files 

which presents the contents related to the POI. As a geographic information system students 

used either ArcGIS or the free version QGIS and maintained their data in shapefiles. That 

GIS is a useful tool for documentation and learning is a well-documented fact (see 

Papafragkaki & Photis, 2014; Estes, 2011, Barnikel, 2015; Falk, 2003a, 2006). Even without 

additional programming costs, students or pupils can generate apps themselves simply with 

story maps from ArcGIS (http://storymaps.arcgis.com/en) or completely free of charge with 

Actionbound (see www.actionbound.de).  

Our course was funded by the Instructional Development Award (IDA) of the University 

of Freiburg in 2015. The provided financial support allowed us to built-up our own 

construction kit for the development of the applications. 

3.3 Why create applications? 

Students as app-creators move from a purely receptive attitude into the role of active 

knowledge mediators and their shaping competences are decisively promoted (Figure 5). 

They developed the ability to present complex content in a simple, but scientifically correct 

manner, so that a person who is unfamiliar with the subject perceives the interpreted topic as 

interesting and inspiring. Students and pupils dealt with particularly glocal themes supporting 

the development of a deeper geographical understanding (Fögele, 2016). Furthermore 

students learned to gather, interpret, classify and present interesting contents in a 

geographical information system.  

 

 
Source: Chatel modified Roth 2016, n = 22 

Figure 5. Increasing Shaping Competences.  

http://storymaps.arcgis.com/en
https://dict.leo.org/ende/index_de.html#/search=particularly&searchLoc=0&resultOrder=basic&multiwordShowSingle=on&pos=0


Chatel A. and G. C. Falk / European Journal of Geography 8 2 153–165 (2017) 

European Journal of Geography-ISSN 1792-1341 © All rights reserved                                                                                162 

At the end the students tested their own product to create an optimized and high-quality 

app (Ham & Weiler, 2006; Savage & James, 2001) which is the basis for further empirical 

social research. This includes, on the one hand, an expert check to scientifically verify the 

content and, on the other hand, the check of the functionality with the target group for which 

the app has been developed. By evaluating the apps, recommendations and quality criteria for 

apps can also be developed and tested in practice according to the Heritage Interpretation 

approach. 

Additionally the applications provide added value for the general public in the sense of 

Service Learning by uploading them into the Playstore (see FREIBLICK). Service learning 

refers to a process enabling students to transfer their knowledge from local projects into 

practice. Furthermore the information is made accessible for the public. We found that locals 

and tourists like to be linked to their surroundings and to be informed about the natural and 

cultural phenomena, the population enjoys interpretations in a sense of lifelong learning 

(Chatel-Messer, 2015). Now citizens can use the apps to explore their surroundings and learn 

through well-prepared background interpretation. For students this Service Learning 

approach has proved to be extremely motivating. For pupils it may help to strengthen their 

regional identity and increase the appreciation of their regional natural and cultural heritage. 

Having developed an app about their hometown, 77% of the pupils stated that they feel more 

related to their hometown (n = 22; Roth, 2016). By understanding and experiencing carefully 

chosen geoscientific contents, students awareness about the value of a region and the need for 

protection increases (Kreisel, 2003: p. 5). T. Ludwig calls Heritage Interpretation the most 

successful educational concept in the world of short-term education (Ludwig, 2012: p. 12) 

and studies prove sustainable behavioral changes with regard to the protection of 

“phenomena” (Tubb, 2003: p. 476). Furthermore the Spatial Citizenship approach (Schulz et 

al., 2015) is fully met by this project. It´s main goal is “using digital geo-media to promote 

self-responsibility in social participatory processes”. The apps provide for example added 

value for the citizen of Freiburg by an app-tour about critical consumption or for the 

integration of refugees in Freiburg and the surrounding area. At the end a critically reflective 

discussion with the medium is essential. 

4. CONCLUSIONS 

Smartphones are an integral part of students´ lives and an immense resource for learning 

about local and global phenomena. We found that pupils, students and also the general public 

are interested in achieving deeper insights into their living environments based on reliable 

information. As multimedia-tools smartphones and other mobile devices can support outdoor 

learning activities and teaching arrangements. Apart from the fact that smartphones are still 

very motivating for students they offer a vast range of opportunities to mediate between 

subjective realities and constructed information provided electronically. As beneficial as the 

implementation of smartphones may be for the learning process and the understanding of 

environmental and historical structures, there are dangers in a non-critical use of provided 

data. In the context of responsible learning educators have to make sure that students and 

pupils are aware of the fact that any media provided information is set up intentionally and 

may have the potential for manipulation. Critical reflection is of fundamental importance. In 

future the settings may further develop as technical solutions become more and more 

specified, complex and user friendly. The implementation of QR-codes as gate openers from 

reality to virtuality in combination with a modern and innovative geotrail is very promising. 

According to what we learn from our research projects the vast majority of visitors develop a 

positive attitude towards this kind of mobile learning.  
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The combination of outdoor experiences and exploration with theoretical knowledge 

supports the development of cognitive competences and trains technical skills. Provided that 

GPS and map resources are used this QR-code based geotrail allows the development of the 

competence of spatial orientation which is a geographical key competence. However visiting 

a geotrail is more than the entertaining reception of factual knowledge, it may lead to a 

deeper understanding of landscapes and cultures - a process which is best described in terms 

of Heritage Interpretation. As we understand it Heritage Interpretation is a very useful 

approach to communicate geographical contents to learners. Creating their own applications 

motivates students to generate interesting texts, compile relevant photos, films, audio files, 

augmented reality or sliders. To produce these app-contents students need to have a deep 

understanding of the described and observed phenomena. They are learning before and while 

developing the applications and consequently they also develop their shaping competences. 

The applications can be downloaded in Playstore, thus this innovative educational format 

provides an important contribution to promote geography to the general public. To further 

develop the innovative potential, all processes and results are consistently evaluated and 

modified based on empirical evidence.  

Mobile learning offers numerous opportunities for learning in and about different 

geographies in different spatial and cultural contexts. The methodological options are huge 

and only limited by insufficient network coverage and lack of data volume. Provided that 

smartphone supported outdoor learning is well-prepared and didactically reflected, both 

teachers and learners may benefit. They can enjoy their subject in real-world contexts. In 

addition, creating new contents and preparing the information for publication is particularly 

challenging but also quite motivating. There is still a lot of research work to be done to gain 

better understanding of e-learning and mobile learning related learning psychological 

phenomena. 
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