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Abstract 

This paper elaborates the issue of possible urban development of Croatian communities leaving 

low carbon footprint and less environmental impact in general which would at the same time 

ensure preserving of their attractiveness for inhabitants and tourists. Owing to its beauty, wealth 

of its ecosystems and abundancy of water, Croatia is under an ever increasing pressure of 

developers. Dominant model in Croatia are greenfield investments in tourism, while historical 

buildings or sites located in priceless city centres are often out of use. Author considers 

environment as an asset of the locality and of tourist destination, analyses land use and based on 

empirical research proposes the urban development model that is environmentally and tourism-

friendly. Environmentally-friendly urban planning implies fewer miles of roads and of the 

utilities, less pollution, less impervious surfaces, better water management and the protection of 

ecosystems, and less greenhouse gas emissions. It at the same time means enhancing the 

attraction of traditional communities, be they big cities or small towns, for visitors and tourists, 

since the well-planned infill leads to communities' vividness and lesser carbon footprint. The 

model is devised to greatly improve the quality of life and demonstrates that simple, less costly, 

environmentally and tourist friendly development and conservation solutions can be widely 

applied in Croatian big and small communities. 
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1. INTRODUCTION 

 

Croatia is an extremely rich country in terms of the variety of its ecosystems. Thanks to 

its position and relatively good status of ecosystem conservation, at the European scale 

it scores very high with regard to biodiversity. Known flora and fauna species exceed 

30,000 and it is estimated that they count even more (from 50,000 to 120,000). Croatia 

excels in the number of endemic and relict species and subspecies, mostly related to 

karst and karst subsoil – globally significant feature of this part of Europe (Water 

Management Strategy 2008). 

 

To illustrate, just driving the 160 km long Zagreb-Rijeka highway one is amazed by the 

diversity of climates encountered after exiting each of the dozens of tunnels along the 

way. Another one of the countless marvels is that a person living or visiting mild-

climate Opatija during winter has two options to enjoy snow landscape, one at the Učka 

mountain and another one at Platak in Gorski Kotar, within the radius of 20 and 40 km 

respectively, but situated in completely opposite directions, and both providing 
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magnificient view of the bay and its islands. Or the island of Krk in Quarner Bay where 

each of its seaside towns is situated in totally different and mututally incomparable 

landscape. Not to mention that the entire Croatian coastal region is in fact a precious 

karst terrain. 

 

In the 2012 Environmental Performance Index ranking of 132 countries, Croatia holds 

high 20th place and is categorized as strong performer. However, its Pilot Trend EPI 

ranking is 74, indicating little or no change (Emerson et al. 2012). 

 

It is precisely for the sake of its beauty, wealth of its ecosystems and abundancy of 

water that Croatian land is at the centre of interest not only of the tourists, but also of 

present and potential owners of real estate there and/or those who want to make profit 

from the tourist industry. Croatia, especially its coastal part, is therefore under an ever 

increasing pressure of developers. Their objective is legitimate, but what is 

unfortunately missing is proper regulation in developing the land. 

 

The purpose of this paper is to propose a model of development of Croatian 

communities, large and small, that will at the same time be environmentally- and 

tourism-friendly, always keeping in mind that energy that is conserved, or negawat, is 

more cost effective than new energy, even when produced from the renewable source
1
. 

Same conservation rule applies to non-energy producing resources. Had Croatia the 

national accounting system that would also consider the wealth of its natural assets, 

social and health benefits, natural resource and landscape that is conserved would in 

the long run be incomparably more valuable than many of the projects commanding for 

the intervention in such a landscape. 

 

What is carried over in the future necessarily has to be expressed as stocks – of 

physical, natural, human or social capital. The right valuation of these stocks plays a 

crucial role (Stiglitz et al. 2009). 

 

 

2. ENVIRONMENT AS AN ASSET OF THE LOCALITY AND OF TOURIST 

DESTINATION 
 

Renewable energy sources, energy efficiency, green technological solutions and 

conservation should be persistently pursued, but it must be kept in mind that besides 

excessive energy consumption entailing climate change, other detrimental effects on 

the environment are the way of living, land use, and consequently physical planning. 

Urbanism has direct impact on development costs in terms of building and maintaining 

the roads and utilities, on the area of impervious surfaces, pollution in storm runoff, 

pollution of rivers, lakes and the sea, and the quantity of water directed into aquifers 

(Calthorpe 2011). 

 

                                                 
1 Planned construction of a wind farm in Fužine, mountainous community near Rijeka, implies deforestation 

of more than 30 hectares of high-quality natural beech and fir forest with eight endangered and more than 30 

species of flora and 99 types of birds of which 98 species are protected, 7 species of bats which are all 

protected, and which is also habitat of the bear, wolf and lynx (Novi list 2013). 
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In other words, climate change can be confronted by pressing the suppliers to control 

emissions and use more efficient engines or by pursuing the consumers, those being 

inefficient buildings and suburban sprawl in which people are auto dependent. On can 

just look at former villages, now suburbs around the City of Rijeka in Quarner area 

where the only option left to potential pedestrians wishing to go to a nearby store 

situated on the same road is sharing the roadway with fast-driving vehicles, as there are 

no sidewalks. There are even cases where old railway follows almost parallel route of 

said road, but there are very few trains operating, and none of those provides local 

services for passengers. Unfortunately, public transport (presently exclusively that 

linked to roads) in underperforming, and families are committed to own several cars. 

 

It is implicit here that making the cities and communities healthier for own inhabitants 

automatically enhances their attractiveness for tourists, especially now that 

environmental awareness is ever more present globally and urban tourism is gaining 

popularity since the baginning of 1980s. Various factors have indoubtedly played a part 

in this: the need to breathe life back into and rehabilitate the historic centres of towns, 

wider-ranging and more diversified cultural pursuits, consumers' interest in the heritage 

and urban development and the search for things to do and for spending opportunities 

(EC 2000). 

 

Policies to develop tourism should include practical measures covering a broad range 

of aspects of the destination and should be in keeping with a general policy of 

environmental protection and management. These measures should include, in 

particular, links between tourist infrastructure development or programmes to 

rehabilitate the environment in town and city centres and town planning (EC 2000). 

 

 

3. LAND USE 
 

Over the past several decades, growth has leapfrogged beyond cities and older suburbs 

into virgin land and many areas that were once rural. Today development is converting 

farms and forests to other uses at an increasingly rapid rate. The result is urban sprawl 

(Benedict and McMahon 2001). 

 

Namely, short-term development opportunities attract more attention than the longer-

term consequences for the environment. Local landowners, attracted by high land 

prices, convert their land from low intensity use to land for building. Local 

governments usually see this as an important source for increasing their tax base 

through land and property tax and so support negative developments. This extreme 

form of tourism development not only puts severe burdens on the existing 

infrastructure, especially roads and water and sewerage networks, but more 

significantly deteriorates the landscape and natural qualities of the coastal regions 

(PAP/RAC 2007). 

 

For instance, interested groups have in the last few years exerted strong pressure on the 

local community to build a huge resort community of villas and apartments on the 

precious karst plateau just above Dubrovnik, practically a whole greenfield upper town 

development with all the necessary infrastructure. At the same time the ancient town is 
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having less and less inhabitants and is turning into scenery experience of the excessive 

number of cruise passengers staying few hours therein. Similarly, owing to sprawl in 

Istrial coastal towns, in winter time their historic central promeades and squares are 

abandoned. 

 

Besides that, due to the increasing pressure from construction sector which is one of the 

major lobbies in policy-making, the exploitation of the sediment (sand and gravel) is 

excessive. Excessive exploitation, along with reduced sediment inflow from the 

upstream owing to dams arresting the sediment flow for decades and regulated river 

banks, led to intense and accelerated devastation of the state of Croatian rivers, 

primarily, Mura, Drava, Sava, Danube from which major part of the sediment was 

excavated (Dnevno 2012). 

 

On the top of that, the government often underwrites municipal sewerage infrastructure 

that is conceptually traditional, dating back to 19th and 20th centuries, which is 

becoming all the more costly to manage and fails to meet new requirements (Runko 

Luttenberger 2011). Besides that, ever-expanding storm sewer systems additionally 

strain municipal budgets. Fast moving stormwater discharges cause downstream 

flooding, erode stream banks, and contribute to water quality violations. Bacteria and 

other pathogens carried in stormwater contaminate coastal watersand beaches. 

Rainwater diverted or otherwise unable to soak into the soil cannot recharge aquifers. 

This reduces stream base flows, which can cause streams to dry-up for extended 

periods of time. Stormwater that collects in detention basins or flows over impervious 

surfaces is often much warmer than the streams into which it flows. This is a problem 

because a temperature increase of just one or two degrees can stress fish and other 

aquatic organisms (Benedict and McMahon 2001). 

 

Many studies show that farming and forestry generate considerably higher revenue than 

the amount of public services they require. Residential development has the opposite 

effect. Urban sprawl and the inefficient use of land and resources require communities 

to provide services across a larger geographic area. Because developments and 

buildings are spread further apart, sprawl stretches municipal services, resulting in 

scarcer water and higher taxes (Benedict and McMahon 2001). Increased operating 

expenses of extending public services such ad police, fire, and emergency response. 

There is also the additional capital expense of developing new water and energy 

sources for the less efficient land use patterns (Calthorpe 2011). 

 

Human modifications of the land have led to (Benedict and McMahon 2001): 

• Loss of natural areas 

• Fragmentation of natural spaces 

• Degradation of water resources 

• Decreased ability for nature to respond to change 

• Loss of “free” natural services 

• Increased costs of public services. 
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Furthermore, material inputs into cities have exceeded outputs for centuries. Surface 

sealing and the reduced infiltration capacity, as well as the extension of groundwater 

for human usage, further reduced the groundwater level. This means that urban soils 

have become considerably dryer over the centuries-except in gardens and parks, which 

have become moister through extensive watering. Urban soils are generally 

eutrophicated and over-compacted (Sukopp 1998). The low amount of vegetation in the 

city and the low retention of rain water, results in a decrease in evaporation and in more 

extreme amplitudes of air and surface temperatures. Remote thermal images show poor 

thermal efficiency of the city (Hildmann and Ripl 1998). 

 

In other words, extending the area of the city brings about substantial changes not only 

of the land, but also of other aspects of the environment. Sometimes it makes more 

economic sense that town city, region or the state purchases and preserves open space 

than it does to allow it to be developed. Namely, restoration of natural systems is far 

more expensive than protection and preservation of existing landscapes. 

 

Unfortunately, dominant model in Croatia are greenfield investments in tourism, 

combined on the other side with big box retailing at inappropriate locations within or 

near city centres. At the same time, historical buildings or sites located in priceless city 

centres are very often out of use. 

 

 

4. SOLUTIONS FOR ENVIRONMENTALLY AND TOURISM-FRIENDLY 

URBAN PLANNING AND DEVELOPMENT MODEL  

 

Infrastructure systems should evolve into ‘ecological’ forms that are more effective at 

looping scarce resources, and at cascading energy flows through multiple end uses. 

Greater emphasis should be placed upon achieving thermodynamic efficiency for the 

systems as a whole, and upon creating systems that are inherently more adaptable and 

resilient. The net result is an integrated infrastructure system with a reduced ecological 

footprint over its life cycle, and with significant benefits for the community economy 

and quality of life (FCM 2001). 
 

Starting at the scale of the buildings, those should be energy efficient, meaning passive 

(low-energy) and as autonomous as possible , using the income-energy sources of sun, 

wind and rain to service itself and process its own wastes, without the use of fossil 

fuels and with minimal impact on the environment (Vale and Vale 2000), and should 

also be compliant with local architectural traditions and style. In view of the issues 

elaborated in preceding sections, author is proposing the following essential elements 

that any environmentally and tourist-friendly urban planning model should take 

account: 

• Passive urbanism, similar to the idea of passive house. It is necessary to find 

simple solutions based on conservation before introducing complex technology, 

even if it is green (Calthorpe 2011). 

• Not producing energy in remote locations as that results in high transmission 

costs, environmental footprints and virgin land developed. 
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• Mixed-use urban neighbourhoods could top off their energy needs with 

cogeneration, reducing costs and environmental impact. 

• Sewer systems can take effluent and biologically recycle it into non-potable use or 

irrigation water, usable biomass and methane for cooking. The significance of 

muncipal utilities services should be perceived within the wider environmental 

protection context, and not only as maintaining personal hygiene and that of public 

spaces (Runko Luttenberger 2012). 

• Low Impact Development (LID) seeks to control stormwater at its source. Rather 

than moving stormwater offsite though a conveyance system, the goal of LID is to 

restore the natural, pre-developed ability of an urban site to absorb stormwater. In 

this manner, the almost semi-arid, even steppe-like, climate of cities can be 

developed more and more towards the climate formed in woodlands and forests, 

employing a range of economical devices (DES 1999): 

a. Bioretention cells, commonly known as rain gardens, are relatively small-scale, 

landscaped depressions containing plants and a soil mixture that absorbs and 

filters runoff. 

b. Cisterns and rain barrels harvest and store rainwater collected from roofs. By 

storing and diverting runoff, these devices help reduce the flooding and erosion 

caused by stormwater runoff. And because they contain no salts or sediment, 

they can provide “soft” chemical-free water for garden or lawn irrigation, 

reducing water bills and conserving municipal water supplies.  

c. Green roofs are roof-tops partially or completely covered with plants. Green 

roofs help mitigate the urban “heat island” effect and reduce peak stormwater 

flows. The vegetated cover also protects and insulates the roof, extending its life 

and reducing energy costs. Fronts and sides of houses and buildings should be 

greened as well. 

d. Permeable and porous pavements reduce stormwater runoff by allowing water 

to soak through the paved surface into the ground beneath. 

e. Grass swales are broad, open channels sown with erosion resistant and flood 

tolerant grasses. Used alongside roadways for years primarily as stormwater 

conveyances, swales can slow stormwater runoff, filter it, and allow it to soak 

into the ground. They also cost less to install than curbs, storm drain inlets, and 

piping systems. If this typical curb-and-gutter detail were multiplied by the 

thousands of miles of paved streets typical to most metropolitan areas, the 

simple curb would look like an environmental disaster in the making (Condon 

and Isaac 2003). 

• Public transport supporting pedestrian environment, as a primary alternative to 

the car and all its environmental costs. 

• Promoting infill instead of extensive new low-density developments. 

• The preservation of waterways adds to identity and natural amenities. 

• The region must be treated as a cultural and economic ecosystem, not a 

mechanical collage of isolated places. Civic buildings, houses if worship and 

cultural facilites can be integrated into the fabric of communities, mixed with 

employment, shopping, and housing. 
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• Warehouse facilities, including big box retailing (it is a warehouse that sells 

merchandise directly and is a kind of light industrial use) and businesses that use 

toxic materils need separation into special districts. 

• Reusing and repairing old, underutilized, and decaying corridors, either 

natural or human made, as an imperative for any regional strategy that includes 

significant infill and redevelopment. Strip commercial corridors of older suburbs 

offer a chance to transform these areas into mixed- use, walkable districts. Old 

railroad should be adjusted to new needs, in the same manner as coastal shipping 

using vessels powered by non-polluting engines. 

• Bringing daily destinations closer to home is a fundamental aspect of urbanism. 

• Marine spatial planning. Coastal zones are the “hinge” between maritime and 

terrestrial development as drainage areas or land-based impacts from activities are 

relevant for marine spatial planning, so that terrestrial spatial planning should be 

coordinated with marine spatial planning (EC 2008). Owing to the importance of its 

marine natural resources, Croatia should institutionalize its marine spatial planning 

integrated with the environmental impact assessment (Runko Luttenberger 2009). 

• Developing indicators, in particular those for monitoring variations of the area of 

impervious surfaces so as to implement the measures for controlling their growth. 

 

 

5. CONCLUSION 
 

Environmentally-friendly urban planning implies fewer miles of roads and of the 

utilities, less pollution, less impervious surfaces, better water management and the 

protection of ecosystems, and less greenhouse gas emissions. It at the same time means 

enhancing the attraction of traditional communities, be they big cities or small towns, 

for visitors and tourists, since the well-planned infill leads to communities' vividness 

and lesser carbon footprint.  

 

Intended implications of this research are multifold. Proposed model may be 

immediately applicable in strategic and urban planning. Investors in tourism in 

Croatian transitional economy, whether state or private, foreign or domestic should 

confront this option to the presently prevailing planning and development models 

which greatly impair Croatian ecosystems and put enormous costs on the taxpayers for 

developing the utilities that will serve such undertakings. Its impact on the society and 

leaders should be raising greater awareness that there is another development option 

that is beneficial for the community, its economy, and the nature. It should lead to more 

responsible policies and decision making. The model is devised to greatly improve the 

quality of life and demonstrates that simple, less costly, environmentally and tourism- 

friendly development and conservation solutions can be widely applied in Croatian big 

and small communities. 
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