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Obtaining cellulose from recyclable waste paper contributes to the 
sustainability of forest resources, water and energy savings, and the 
reduction of environmental pollution. However, waste paper collected 
under inappropriate conditions for recycling can be degraded in a short 
time, thus becoming economically useless. This study examined the 
factors affecting source-separated collection processes of waste paper in 
Istanbul hotels, as well as the correlation among these factors. The 
economic value of the assumed benefits of source-separated waste paper 
was also calculated. To achieve these objectives, various inputs and 
methods were used, including the percent tabulation technique and the 
chi-square independence test. As a result, it was determined that 70% of 
managers and employees of Istanbul hotels were sensitive to recycling 
waste paper, but they were not aware of the entire benefits of waste paper 
recycling. It was also determined that because of waste paper recycling, 
18 thousand trees, 5 million kWh of electricity, 3 thousand tons of water, 
and 1.3 thousand tons of fuel oil were saved, and the generation of 27 
thousand tons of CO2 was prevented annually. Hotels in Istanbul provide 
the economy with an annual average of 752 tons of waste paper, which 
corresponds to 78% of the foreign trade deficit of Turkey’s paper and paper 
products sector in the last five years.  
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INTRODUCTION 
 

All global assets, notwithstanding their current economic usage status, are qualified 

as resources and are divided into three categories: human, cultural, and natural resources. 

The first two are created by mankind, whereas the latter does not depend on mankind for 

creation. Nevertheless, people have a strong influence on the quality and quantity of 

available natural resources (Kula 1994). 

Mankind consumes resources and generates waste at unprecedented amounts. This 

impacts the environment and gives way to various consequences such as the inability to 

maintain sustainable management of natural resources, reduction of crop productivity due 

to climate change, and the reduction of biodiversity and contamination of living 

environments such as air-water-soil. These outcomes result in many social, economic, 

technological, and environmental changes with unpredictable consequences (European 

Commission 2012; The Royal Society 2012). 
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A certain part of nonrenewable resources (e.g. natural gas, radioactive substance) 

becomes depleted naturally, whereas another part (e.g. coal, petroleum) is depleted by 

human consumption. Considering human impact, a similar situation can be seen for 

renewable natural resources, which otherwise can sustain themselves in nature. Mankind 

is one of the leading factors in exhaustion of some renewable natural resources such as 

forests and animals. The natural resources are basic inputs of economic and technological 

development. As the development competitiveness of countries and the rapidly growing 

population constantly raise their demand for natural resources, new reserves are added in 

limited quantities to existing natural resource stocks. As a result, the supply of natural 

resources used as inputs to meet human needs remains always insufficient (Field 1994; 

Özsabuncuoğlu and Uğur 2005).  

 According to conventional understanding of development, rapid industrialization 

results in rapid economic growth. However, this simple rule has many complications in 

practice, such as an increase in environmental impacts. For this reason, starting from the 

early 1960s, alternative development approaches have been explored, especially in 

developed countries (Doğaner Gönel 2002; TÜBITAK 2003). The Club of Rome, in an 

attempt to attract interest on the subject, prepared a report indicating that many of the 

natural resources that are critical to mankind’s survival will be depleted in one or two 

generations. The exit strategy proposed was “sustainability,” as it was first stated in the 

Brundtland Report of 1987. In this report, which received intensive interest throughout the 

globe, an answer to the following question was sought: “How can the aspirations of world 

nations for a better life be reconciled with the threats of limited natural resources and 

environmental degradation?” The suggested answer was “sustainable development”. The 

definition of sustainable development according to the Brundtland Report was: “the 

development that meets the needs of the present without compromising the ability of 

future generations to meet their own needs”. This definition brings a new approach to 

the natural resources that exceeds the current value of them and views natural resources 

from the viewpoint of equality among generations. The concept of sustainable 

development was further advanced later. One of such advancements requires the 

sustainability to be evaluated with not only economical but also with social and 

environmental aspects to it in a three-dimensional approach. Another development in the 

process was that the sustainability is to be examined in two categories as “strong 

sustainability” and “weak sustainability” (Daly 1993; Kula 1994; Faber et al. 1996; van 

Kooten and Bulte 2000; Cunningham et al. 2003; Conrad 2006; Yıkmaz 2011). 

Differing from conventional development approaches, alternative development 

approaches focus on providing sustainability of three aspects of social welfare, i.e. 

economic, social, and environmental aspects. However, the goals of these three aspects 

may sometimes conflict. For instance, the use and consumption of natural resources and 

generation of waste is required for economic sustainability, while such activities expose 

environmental sustainability to risk. Nevertheless, remarkable efforts have been made to 

solve the problems that are created from contradicting goals. One such effort involves 

“recovering recyclable wastes as secondary raw materials for economic use” as a means of 

preventing environmental pollution and excessive use of natural resources (Kula 1994; van 

Kooten et al. 2000; Cunningham et al. 2003). 

According to estimations, mankind generate an average of 1.15 trillion kg of waste 

per year. Previous practices of unsanitary disposal and incineration of such waste, as it was 

accepted as mere garbage, increased environmental pollution. For this reason, waste 

management practices began to be implemented. These practices stipulate the use of 



 

PEER-REVIEWED ARTICLE  bioresources.com 

 

 

Bekiroglu et al. (2017). “Recycling paper in hotels,” BioResources 12(4), 6924-6955.          6926 

sanitary landfills, composting, and re-use, recycling, and recovery methods, which ensures 

the re-introduction of half of these wastes into the economy. For instance, it is estimated 

full implementation of EU waste legislation would save €72 billion a year, increase the 

annual turnover of the EU waste management and recycling sector by €42 billion, and 

create over 400,000 jobs by 2020 (European Commission 2012). 

Given the advantages created by the recovery of recyclable waste, such as the 

creation of job opportunities, effective use of natural resources, creation of economic value, 

and improvement of the environment, the recycling sector has been a fruitful effort. In the 

recycling sector, there are many stages, such as minimization, source-separation, storage, 

transportation, recovery, recycling, and disposal of waste. As determined from ongoing 

study, recycling is an important part of environmental protection policy. Because of this 

policy, properly handled and sorted waste shall no longer be categorized as an 

environmental hazard and becomes economically valuable, which serves as a basis for 

sustainable development. For this reason, the “National Recycling Strategy Document and 

Action Plan 2014-2017” was prepared in Turkey to improve the efficiency of the recycling 

sector (TR Ministry of Science, Industry and Technology 2013). Mrayyan and Hamdi 

(2006), and Yılmaz and Bozkurt (2010) report that, while developing countries still conduct 

debates concerning the disposal of waste, developed countries have already started using 

advanced practices, such as composting and recycling. 

Paper is a material that has tens of thousands of different uses. There is a positive 

correlation between the per capita consumption of paper and development level of a 

country. The main problems of the paper industry include high costs, sustainability, and 

supply of recyclable raw materials (Pal and Joyce 2017). Forest trees, annual-perennial 

plants, and recyclable paper waste are all used to obtain cellulose. The use of natural and 

artificially cultivated plants in large areas to obtain cellulose creates competition for land 

use among land-based sectors, such as forestry, agriculture, and stockbreeding. Moreover, 

there is no environmental pollution reduction effect from this type of cellulose production. 

However, paper pulp obtained from recycling is seen as an important raw material today. 

Newspapers, corrugated cardboards, magazines, notebooks, and office waste are widely 

used to obtain paper pulp. This practice is known to have a multitude of positive impacts, 

such as the protection of forests and other natural resources, energy savings, increased 

employment, and reduction of environmental pollution (Hubbe 2014; Bekiroğlu and 

Mertoğlu Elmas 2016; Lee et al. 2016; Mertoğlu Elmas 2016). 

Businesses have organizational activities and environmental management units 

based on technical principles to reduce the negative impacts from generated waste. In the 

beginning, these units realized their goals through the modification of physical 

characteristics of products or through the replacement of machinery used to mitigate 

negative environmental impacts caused by the company. Even though completing technical 

measurements did not cause any direct impacts on the environment, the structural systems 

of companies were changed and improved. Businesses have already achieved 

specialization in various sustainability areas, including environmental training and 

planning, control and reporting of environmental objectives, and support from upper 

management. Environmental management used to be considered a volunteer action, 

whereas it has now become a requirement for many businesses. For these reasons, 

environmental management has a priority in hotels, just like in all other businesses in 

Turkey. According to research data, there is a positive correlation between environmental 

management practices and the financial performance of corporations (Snarr and Pezza 

2000; Álvarez Gil et al. 2001). 



 

PEER-REVIEWED ARTICLE  bioresources.com 

 

 

Bekiroglu et al. (2017). “Recycling paper in hotels,” BioResources 12(4), 6924-6955.          6927 

This study aims to achieve two objectives. The first objective is to determine the 

factors that affect the collection practices of source-separated recyclable waste paper at 

Istanbul’s 1- to 5-star hotels (hereinafter referred to as hotels). Specifically, we aim to 

investigate the source-separated waste paper collection processes, as well as their effects 

on forest management, environmental policy, water-energy saving, waste management, 

and attitudes of visitors toward using recycled products along with the correlation between 

their environmentally-friendly efforts. The second objective is to estimate the total 

economic value of hotel environmental contributions originated from source-separated 

collection of recyclable waste paper, among domestic waste generated by activities of 

Istanbul’s hotels. The present study enables determination of obstacles to source-separated 

collection of recyclable waste paper encountered by hotels (which consume second highest 

amount of domestic paper products, after houses, and hence generate significant amount of 

recyclable waste paper) and ways to overcome these obstacles, thus encouraging recycling 

by showing the economic benefits of waste paper recycling.  

 

Relationship between Hoteling-Tourism Sectors and Sustainable Natural 
Resources Management Practices  
  Tourism and hoteling (hotels) sectors are entangled in an inseparable way. The 

hoteling industry is accepted to be one of the most important sub-sectors of tourism. For 

this reason, these two sectors were evaluated together in this section.  

  The economic, cultural, environmental, and psychological developments that have 

emerged since the 1950s have made major changes on human habits and needs. One of the 

consequences of this change is the widespread and intense tourism movement at local and 

global levels. This rise in the tourism sector's development in the last half of the 20th 

century continued into the 21st century (Oktayer et al. 2007; SBA 2008; Güneş 2011; 

Holjevac 2013; UNWTO 2017a).  

Today's people are sensitive about the sustainability of natural resources. For this 

reason, tourism operators understand that they have to prove that they support sustainable 

natural resource management as opposed to the production activities that affect natural 

resources in a negative way (Butler 1998; Holjevac 2003; Saatcı et al. 2013). This 

awareness has forced tourism businesses to be environmentally friendly. 

Environmentalism can be defined as an effort to consciously reduce the activities that affect 

the Earth in the negative. Some examples of these efforts are: reducing resource and energy 

use, reducing waste generation and contributing to recycling, supporting the use of non-

toxic materials, supporting green innovation, and choosing environmentally friendly 

technologies (Kollmuss and Agyeman 2002; Steg and Vlek 2009; Alnıaçık 2010; UNWTO 

2017b). Environment-waste management is a multidimensional and interdisciplinary 

concept, practiced by businesses "firstly by reducing the negative environmental impacts 

they cause due to their activities and then adopting environmental protection-oriented 

practices". This concept is also referred to as "green management", "corporate 

environmentalism", "ecological management", "environmental sensitivity", and 

"environmentally sensitive management" (Banerjee 2002; Zso´ka 2008; Chan 2010; Aykan 

and Sevim 2013). This concept is defined by the International Standards Organization 

(ISO) as "the systematic reduction and, where possible, the elimination of damages that 

businesses cause or might cause regarding the environment" (ISO 2017).  

Today, tourism accounts for 10% of the world Gross Domestic Product (GDP) and 

7% of global exports. On a global scale, one out of every 10 employees are employed in 

the tourism sector (UNWTO 2017a). The global tourism income generated in the year 2016 
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was US$1.5 Billion, and it is expected to reach US$ 2 Billion in 2020. The number of 

international tourists for the year 2016 was about 1 billion, which is expected to increase 

to 1.8 Billion by the year 2030. This is the reason why countries compete to achieve the 

highest proportion of international tourism revenues (Yıldız 2011; UNWTO 2016a,b; 

Worlbank 2016). On the other hand, it is estimated that the tourism sector is responsible 

for 5% of global CO2 emission; that tourism-related air-transportation causes 40% of 

environmental pollution that contributes to global climate change, whereas hotels and other 

hoteling types causes 20%, and other means of transport (cars, railways, etc) and 

recreational activities cause 40%. These figures indicate that the sustainability policies in 

the tourism sector are still insufficient (OECD 2010). This being said, there are 

international efforts to reduce or eliminate these damages caused by tourism activities. One 

such effort is the declaration of the International Year of Sustainable Tourism for 

Development and the stipulation of a stronger role for tourism in “effective use of 

resources, protection of environment and fighting against climate change”. In this respect, 

the “Tourism and Future Energy: Unlocking low-carbon growth opportunities” was held 

in Astana – Kazakhstan June 26-27, 2017. The final declaration of this conference 

acknowledged the critical importance of “greening” and “decarbonizing” in tourism in the 

creation of a competitive and sustainable sector (OECD 2010; Canbay 2011; UNWTO 

2017b).  

It is a known fact that one of the most significant environmental outcomes of the 

rapidly growing tourism and hoteling sector is deforestation. Some of the most important 

pressures of tourism sector on the forests are construction of hoteling, transportation, 

sportive, and entertainment facilities on cleared forestry areas; and damages to nature and 

disruption of wildlife are caused by recreational activities (Madan and Rawatu 2000; Kasım 

and Scarlat 2007; Leslie 2007; Kuvan 2010; Yıldız 2011; Qui 2017). Hotels, one of the 

most basic elements of tourism (OECD 2010), have been regarded as the cause for a large 

part of forest destruction caused by this sector. Kuvan (2005) examined the land allocation 

to a tourism center with a capacity of 25,354 beds in Antalya Province, which is the second 

most important tourism city in Turkey after Istanbul. According to the survey, 355 hectares 

of land were allocated to the related tourism center, 40% of which were forests; 12,319 

(30.5%) of the 40,405 trees of the forestry area allocated for the construction of touristic 

facilities have been cut, and the increased number of tourists and their activities have 

caused pollution in the surrounding forests and shorelines. On the other hand, tourism and 

hoteling sectors are very sensitive to environmental destruction (UNWTO 2016b). For this 

reason, the businesses in the sector have started to establish “Environmental-Waste 

Management Systems” to maintain their competitive strength and to increase customer 

satisfaction (Didin and Köroğlu 2008). The factors that affect the environmental (waste) 

management systems of businesses in tourism-hoteling sector are given in Fig. 1.  



 

PEER-REVIEWED ARTICLE  bioresources.com 

 

 

Bekiroglu et al. (2017). “Recycling paper in hotels,” BioResources 12(4), 6924-6955.          6929 

 
 
 Fig. 1. Factors affecting environmental-waste management systems of businesses in tourism-hoteling sectors; Source: Aykan and Sevim (2013), Berry and 
Rondinelli (1998)  
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Figure 1 was designed to categorize the factors affecting the environmental 

management systems of the businesses. Therefore, the arrows in the figure should not be 

deemed as the direction of effect. There are many interactions both between the factors and 

the factors and environmental management systems on different directions and at various 

scales. According to Zhang et al. (2008), pressures from the supply chain, clients, and 

associations (societies) have positive impacts on the environmental management 

performance, whereas legal regulations, unless there are compliance issues, do not 

positively affect the environmental management performances of hotels. Said study also 

states that the activity of environmental management system is affected by the size of the 

business and that the large-scale hotels are more active in environmental management 

engagement.  

Tourism can have both positive and negative impacts. Tourism represents 35% to 

70% of the global export of services in some developing countries, but tourism often 

requires unsustainable consumption practices that endangers ecosystems and natural 

resources. Hence, there is a need for conscious waste management and greener hotels (SBA 

2008). 

Hotels in Turkey are categorized as “enterprises that have pollution effects on the 

environment”. Pursuant to the Regulation on Control of Water Pollution, Regulation on 

Control of Air Pollution, Waste Management Regulation and similar environmental 

legislation, they are subjected to monitoring and supervision by the Ministry of 

Environment and Urban Planning and provincial directorates of the Ministry. Waste that 

can be generated in these hotels, such as waste vegetable oils, packaging waste, hazardous 

waste, non-hazardous waste, medical waste, waste accumulators, and so on must be 

collected separated at source and delivered to waste treatment facilities by licensed carriers 

(Güneş 2011; Aykan and Sevim 2013; Dönmez and Değirmen 2016; TBB). Pursuant to the 

“Regulation on Control of Packaging Waste” the packaging waste must be collected 

separated from other waste and delivered to the collection system of the municipality free 

of charge (THF 2017). 

 

Production and Consumption of Paper in Turkey and the World 
Paper is one of the most consumed products worldwide. As stated before, the per 

capita consumption of paper increases with the level of development of that given society. 

For instance, at the beginning of 2005, the per capita paper consumption of low welfare 

countries was 4.11 kg, whereas it was 227.82 kg in high welfare countries. In this regard, 

the statistics indicate a positive correlation between the national income level and paper 

consumption (Sandalcılar 2012). 

Today, the amount of paper and paper-derivative products produced globally is 

approximately 274 million tons. Approximately 50% of this figure consists of package and 

labelling paper, whereas 28% is printing or writing paper. It is estimated that the increase 

of paper production will not stop in future years, and that it will reach 279 million tons by 

2018. It is expected that the proportion of packaging, label papers, and cleaning papers will 

increase as well. Turkey was self-sufficient in terms of paper production up until the 1980s. 

However, when high-quality paper products began to be imported, domestic paper 

production started to have problems competing against foreign paper production. In terms 

of raw materials and technology in the paper production sector, Turkey is a foreign-

dependent country. Yet, the paper and paper products sector of Turkey has continued to 

expand. The paper production practices in Turkey are given in Fig. 2 (SKVS 2015; Çevik 

2016). 
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Fig. 2. Paper production rates in Turkey; Sources: Çevik (2016) and SKVS (2015) 

 
As shown in Fig. 2, 66% of the paper production of Turkey consists of cardboard 

and packaging. The per capita paper consumption from 1970 to 2005 is given in Table 1 

(Sandalcılar 2012). 

 

Table 1. Per Capita Paper Consumption (kg/year) 

Country/Income 
Group 

1970 1975 1980 1985 1990 1995 2000 2005 
35-year 
Growth 
Rate 

Turkey 6.1 10.7 12.5 13.1 19.4 24.9 35.4 50.5 75.0 

US 236.8 220.1 262.9 280.5 306.3 333.4 328.7 297.1 11.4 

Canada 154.1 148.6 167.0 186.9 200.5 215.2 297.1 241.9 14.3 

United Kingdom 125.9 108.7 123.0 138.4 154.2 191.7 191.5 201.2 14.5 

Japan 120.4 117.1 153.9 168.6 228.9 241.1 250.8 233.5 17.6 

Germany 114.1 106.2 140.7 154.8 201.8 193.9 231.8 231.6 18.5 

France 96.3 90.7 115.0 113.9 153.8 165.3 192.2 178.7 16.9 

High Income 137.5 129.8 160.1 172.3 240.9 226.0 241.3 227.8 15.1 

Middle Income 8.5 9.7 13.2 14.9 18.3 23.8 30.8 39.1 41.6 

Low Income 1.7 1.6 1.7 2.1 2.3 2.5 3.3 4.11 21.5 

Global 34.0 32.1 38.0 39.7 45.5 48.7 53.5 54.5 14.5 

Source: Sandalcılar (2012). 

 

Upon examination of Table 1, it was determined that the per capita paper 

consumption has increased 75.04% in Turkey from 1970 to 2005. Due to this increase, 

Turkey has increased the paper consumption rates of the middle income countries group, 

in which Turkey is included. From Table 1, it was concluded that the paper sector of Turkey 

has growth potential. 

 

Recycling of Waste Paper 
Paper made from plants, such as trees, jute, cannabis, or reeds, was invented by the 

Chinese. Paper and paper-derivatives are products in high demand in many sectors, but 
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chiefly in the printing and packaging sectors. These sectors are categorized as medium-

heavy industries, with regards to capital, technology, and energy needs. For this reason, the 

paper sector is acknowledged as being a high-functioning sector because of the backwards 

and forwards connections to national economies. 

It was previously assumed that technological advancements will cause a reduction 

in paper consumption, and yet the exact opposite trend has become true. The consumption 

of paper has increased continuously in rapidly developing countries. Paper producers 

started to focus on waste paper as an input source because of the insufficiency of natural 

resources, such as wood, hay, and cotton, which are raw materials for cellulose production, 

as well as the inconveniences of growing trees, including the long time requirements, 

increasing environmental pollution, and increasing energy costs. Today, cellulose, the main 

ingredient of paper, is largely obtained from the recycling of waste paper, instead of cutting 

down trees (Armağan et al. 2006; Yakut 2012; Virtanen 2013). Moreover, upon obtaining 

new material by recycling paper and cardboard, there will be less need for landfill area for 

this solid waste type which will result in reduction of CO2 greenhouse gas emission by 41% 

(Micales and Skog 1997), hence contributing in fight against global warming.  

Paper is mainly used for newspapers, journals, packaging, and napkins, and then 

disposed of after use. These products are classified as paper, cardboard, and plasterboards. 

Some paper, like those used for personal hygiene purposes and tissue products, are not 

suitable for recycling, but other paper waste can be re-used as secondary raw materials 

because of their physicochemical properties. For this reason, recyclable waste paper is 

accepted as a raw material with economic value. The preference for cellulose from forest 

trees and recycled cellulose in paper products for different countries and regions is given 

in Fig. 3. 

The tendency to recover recyclable waste paper is accelerated with the realization 

that recycling provides major contributions to certain sustainbility targets, such as zero 

waste and the sustainability of natural resources. Figure 2 shows that the demand for both 

fresh wood pulp and recovered fiber has increased in Asia, most notably in China, whereas 

the demand for fresh wood pulp has decreased and the demand for recovered fiber has 

increased in Europe and North America. The amount of waste and waste paper that is 

recycled varies between each country depending on their level of prosperity and 

environmental sensitivity. Countries with a high level of prosperity have largely achieved 

zero waste targets. For instance, in Sweden, 99.9% of domestic waste is recycled (Avfall 

Sverige 2017). Unfortunately, the proportion of waste recycled in Turkey is currently 

unknown.  
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Fig. 3. Past and projected demand for fresh wood pulp and recovered fiber by region; Source: WBCSD (2012) 
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The amount and composition of waste varies according to consumption habits, 

population growth, and standards of living. That being said, it is generally well known that 

packaging waste constitutes 20% of the total weight and 50% of the total volume of all 

waste, and that paper and paper-derivative packaging waste constitutes a major part of all 

packaging waste. Considering the ever increasing amount of recyclable waste paper and 

that waste paper can be re-introduced into the economy through recycling approximately 5 

to 7 times (TUROB 2013a; WBCSD 2016; AGED 2017), obtaining cellulose from waste 

paper is extremely important for zero waste and sustainable natural resource management 

goals. 

The base component of paper is cellulose. If cellulose is obtained solely from raw 

fiber, annual and perennial plant sources are consumed in higher amounts. For centuries, 

forests and other ecosystems wherein plant sources are found have been exploited as 

sources of raw fiber to produce paper. However, such exploitation has put the sustainability 

of natural resources in danger. Thus, it is important that cellulose derived from waste paper 

also be used for paper production, which has in fact been implemented, turning waste paper 

into a valuable raw material for national economies (Çevik 2016). 

 

 

EXPERIMENTAL 
 

Description of Study Area 
Due to its historical, cultural, economic and scientific value, the study area, i.e. 

Istanbul (Fig. 4) receive high attraction from domestic and international tourists. 

Considering total number of visitors and hotel-bed capacity, Istanbul is the tourism leader 

of Turkey and is one of the major destinations in the world (TUROB 2013a). 

Istanbul is located in Marmara Region of Turkey, which is the most advanced 

region of the country in terms of population, industrialization, and economic development 

levels. As of the year 2017, the population of Istanbul reached 15 million, hence making 

the city one of the most populated of the world (TSI 2017). Tourism and hoteling sectors 

have shown a great development in Turkey especially after 1980s and significantly 

contributed in reducing unemployment and improving balance of payments. The share of 

tourism income in gross national product was only 0.1% in the 1960s, whereas it reached 

an average of 4% in the period of 2010 to 2016. For this reason, the tourism sector has been 

incentivized as a priority sector in Development Plans (Çımat and Bahar 2003; 

Özsabuncuoğlu and Uğur 2005; OECD 2010). Despite declining number of tourists arrival 

in some years, Turkey has been one of the top 10 countries of the world in terms of 

attracting foreign tourists in the last decade. In 2016, the total annual number of tourists in 

Turkey was 36.5 million and tourism revenues were 26.8 million US$, (UNWTO 2017a; 

TR Ministry of Culture and Tourism 2017; Turizm Ajansı 2017; UNWTO 2016a). 

According to the average figures of the last five years’ period (2012-2016) Turkey receives 

33.02 million and Istanbul receives 10.7 million tourists (TR Ministry of Culture and 

Tourism 2017). As it can be seen, approximately 33% of the tourists visited Turkey were 

hosted in Istanbul. Given 15 million population of the city, Istanbul received visitors 

amounting approximately 71% of its population.  
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Fig. 4. Study area of Istanbul, Turkey; source: Forumtr (2017) 
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Turkey ranks third, with 1.3 million beds, among European countries in terms of 

bed capacity (TUROB 2013a).  Istanbul has the highest number of hotels among all cities 

of Turkey; 55% of night stays in Turkey are held in accommodation facilities, whereas 

29% of night stays in accommodation facilities are in Istanbul. According to 2013 data, the 

number of rooms in Istanbul is 75,100 and the total number of beds is around 152,500. 

Distribution of these hotels by the number of stars is given in Table 2, and the room 

capacities by the districts are given in Table 3 (TUROB 2013a). Considering that 

approximately half (46%) of night stays in Istanbul are held in accomodation facilities, the 

importance of hotels for tourism and Turkey is evident (TUROB 2013b).  

The residential, commercial, and industrial areas of Istanbul are mostly located in 

the south of the city and in the north there are forests and water catchment basins. However, 

forests and water basins in the north have been destroyed as a result of high rents, 

transportation, settlement, and industrial uses. Only a small part of such destroyed forestry 

areas was rehabilitated and recovered. Deforested areas and damaged forestry areas are 

important for meeting Istanbul’s need for sanitary landfill. The solid wastes in Istanbul 

were poured into the sea until 1953 and then stored irregularly in places nearby the city 

(Karakaya 2008).  

In terms of residential, commercial, and industrial settlements, there are differences 

between the European side and the Anatolian side of Istanbul. The European side is one of 

the oldest settlements in the world and was the capital of multiple empires established in 

this land. As a result, the European side is superior to the Anatolian side in terms of 

settlement, trade, and industrial activities. However, this superiority has become a 

disadvantage in terms of traffic, environmental pollution, and destruction of natural 

resources (TR Ministry of Culture and Tourism 2017). 

Hotels can be classified according to various perspectives (for instance the authority 

towards which they are responsible (supervisiory authority)). Hotels in Turkey are divided 

into two groups according to their supervisiory authoriy: 1-Hotels that have a Business 

Permit issued by the TR Ministry of Culture and Tourism. The hotels in this group are 

monitored by TR Ministry of Culture and Tourism and their activities are subjected to 

permission by this ministry. 2-Hotels that do not have a Business Permit issued by TR 

Ministry of Culture and Tourism. Hotels in this group are subject to regional regulations. 

The hotels in Turkey are also categorized by the qualities of the service provided: starred 

hotels, apart hotels, boutique hotels, hostels, motels, resorts, boarding houses and so on 

(TUROB 2013a). 

 

Table 2. Distribution of Istanbul’s Hotels by the Number of Stars (2013) 

 

Hotel Types 

5 
Stars 

4 
Stars 

3 
Stars 

2 
Stars 

1 
Star Apart Boutique Hostel Motel Others 

European 
Side 

48 95 86 41 8 
2 13 1 1 1,253 

Anatolian 
Side 

14 12 6 1 1 
1 3 0 0 118 

Total 62 107 92 42 9 3 16 1 1 1,371 

Number of hotels in Istanbul that have a Business Permit by TR Ministry of Culture and Tourism: 
1,717  (European Side: 1,548; Anatolian Side: 169) 

Source: TUROB (2013a) 
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Table 3. Distribution of Istanbul Hotels Total Room Capacity by District 

European Side Anatolian Side 

District 
Percentage 

(%) 
Number of 

Rooms 
District 

Percentage 
(%) 

Number of 
Rooms 

Fatih 33 19,821 Pendik 27 4,054 

Beyoğlu 19 11,412 Kadıköy 24 3,604 

Şişli 14 8,409 Ataşehir 13 1,952 

Beşiktaş 9 5,406 Üsküdar 9 1,352 

Bakırköy 5 3,003 Beykoz 7 1,051 

Others 20 12,012 Maltepe 6 901 

   Others 14 2,102 

Total 100 60,063 Total 100 15,016 

The total number of beds of hotels in Istanbul 75,079 
 (European Side: 60,063; Anatolian Side: 15,016) 

Source: TUROB  (2013a) 

 

As shown in Table 3, the total number of hotel rooms in Istanbul is 75,079. 

However an increase by 25% is planned (TUROB 2013a).   

Since 1995, the Istanbul Environmental Protection and Waste Material Recycling 

Industry and Trade Corporation (İSTAÇ) has been charged with the collection of recyclable 

paper waste in Istanbul, and the company's business includes solid waste, medical waste, 

and afforestation. İSTAÇ produces an average annual profit of US $2 to 2.5 million per 

annum by selling fuel derived from waste, compost (fertilizer) and electric energy and 

provides employment opportunities of up to 5,000 persons with a level of education as low 

as 75% (İSTAÇ 2017a,b,c).  

While the recycling rate of packaging waste in Turkey was 40% in 2000s, it is 

aimed to increase this ratio up to 54% in 2010s (TR Ministry of Environment and Forest 

2008).  

 

Materials and Methods 
To calculate the economic contribution of source-separated waste paper collection 

in hotels with touristic licenses, corporate records and statistical data were used.   

The questionnaire filled out by the participants consisted of 33 questions in four 

groups that included: General Environmental Management (5 questions), Personnel 

Responsibilities (5 questions), Energy Consumption (10 questions), and Waste 

Management (13 questions). 

Hotels in the present study were selected among starred hotels which are members 

of the Hotel Association of Turkey (TUROB 2013a). This preference was based on the fact 

that 80% of Istanbul’s hotels are members of TUROB and starred hotel members constitute 

90% of TUROB’s members (TUROB 2013b). Thus, in order to determine the number of 

hotels which would be required to answer the survey (sample size) (the number of units in 

the universe is known) the following Formula 1 was used,  
 

𝒏 =
𝑵∙𝑷∙𝑸∙𝒁𝜶

𝟐

(𝑵−𝟏)∙𝒅𝟐
         (1) 

         

where N is the size of the universe (325), P is the number of observations of the property 

sought within the universe (0.5), Q is the rate of absence of the property sought within the 

Universe (0.5), Z is the value (1.96) of the confidence level (95%), and d is the sampling 
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error (0.1). Calculation of these figures gave a sample size of 96 (Altunışık et al. 2005). 

Assuming that there may occur some errors in filling the survey forms, the sample size was 

increased to 100 to remain on the safe side.  

In order to obtain data on variables concerning the first objective of the study, 100 

hotels among TUROB member, starred hotels were selected by a random sampling method. 

The survey was conducted on these hotels by face-to-face interviews between January and 

April 2015. The survey form prepared consisted 33 questions related to environmental 

protection and sustainable natural resource management practices of hotels. The questions 

in the survey form were arranged in a way to question study variables given in the Table 

4.   

 

Table 4. Variables of the Study 

A) General Environmental Management: 
X1: Participation in green environment program 

X2: Having an environmental policy in place 
X3: Environmental performance measurement 

X4: Preference of environmentally-friendly products for business 
X5: Preference of environmentally-sensitive service providers 

B) Personnel and Environmental Responsibility: 
X6: Employment of an environment coordinator 

X7: Support of existing personnel’s training on environment-related subjects 
X8: Consideration of environmental training as a criterion for employment 

X9: Having a set of criteria for evaluating environmentally-sensitive personnel 
X10: Provision of a green space for personnel 
C) Energy and Natural Resources Savings: 

X11: Energy management program 
X12: Use of environmentally-friendly light bulbs 

X13: Savings on lighting 
X14: Automatic lighting control 

X15: Reduction of hot water consumption 
X16: Program in place to ensure minimum use of hot water 

X17: Use of apparatus on taps and showers for water saving 
X18: Automatic control of heating-cooling systems 

X19: Prevention of tap leaking 
X20: Pioneering in water and electricity savings 

D) Solid Waste and Waste Paper Recycling: 
X21: Having a program to minimize waste generation in place 

X22: Having a solid waste recycling system 
X23: Availability of recycling collection bins at various points in the hotel 

X24: Complying with legal obligations to process relevant waste 
X25: Use of recycled paper products 

X26: Informing clients about environmental facilities 
X27: Placing recycling bins in attractive locations 

X28: Sending recyclable waste paper to recycling plants 
X29: Periodic delivery of collected waste paper to recycling plants 

X30: Use of both sides of printing paper 

E) Level of Knowledge on Recycling of Waste Paper 
X31: Mode of recyclable waste paper collection 

X32: Knowledge on benefits of recycling one ton of recyclable waste paper 
X33: Knowing that > 50% of all recyclable waste is waste paper 

 

To assess the survey data, descriptive analysis techniques (percentage and crosstab 

tabulation) and non-parametric relation analysis technique (chi-square test of 
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independence) were used. In non-parametric relation analysis, 95% of confidence level was 

based and the correlation between the variables given in the Table 3 was determined in line 

with zero and study hypothesis (Ha): 

H0: There is no statistically significant relationship between study variables. 

Ha: There is a statistically significant relationship between study variables. 

In this correlation analyses when Asymp. Sig. (2-sided) (p) values (p)<0.05, the result is 

accepted as Ha. 

The software SPSS 17.0 (SPSS Statistics for Windows, Version 17.0. Chicago: 

SPSS Inc.) was used for these statistical analyses. 

  In order to achieve the second objective of the study, i.e. to determine the value of 

the environmental benefits created by Istanbul’s hotels by source-separated collection of 

waste paper, three propositions (assumptions) were assumed and then a process involving 

5 stages was as follows.  

The assumptions accepted for the second objective are as follows:  

1) The number of rooms in Istanbul remained unchanged from 2013 to 2015, and 

the room occupancy rate in 2015 was full.  

2) The total economic value of environmental benefits, in the form of only wood, 

water, electricity, CO2 and solid waste, is sufficient to achieve a judgment on the 

contribution of the recycling of recyclable waste paper to the country's economy. 

3) The hotels with a Business Permit by TR Ministry of Culture and Tourism will 

be considered and 1 tons of recyclable waste paper will be obtained per each 100 rooms in 

these hotels.  

As it is seen, only a certain part of positive effects of waste recycling were 

considered in the study. In fact there are a multitude of environmental and economic 

benefits of waste recycling, including the possibility of creating new employment 

opportunuties and new bussinesses and reducing health expenses by providing a clearer 

environment. For this reason, the conclusions of this study should be viewed as the tip of 

the iceberg.  

 Calculation of Total Economic Value (TEV) of 7 environmental benefits created 

by source-separate collection of recyclable paper waste of Istanbul’s hotels is explained 

below:  

First stage: Environmental benefits to be gained by source-separated collection of 

1 ton of recyclable waste paper were examined and it was decided to employ Kinsella 

(2012) for the study (Table 5).   
 

Table 5. Environmental Benefits of Using Recycled Copy Paper Rather than 
Virgin Copy Paper (Kinsella 2012) 

 
1 ton  virgin   
fiber paper 

1 ton  
100% recycled paper 

Environmental saving 
from recyled content 

Trees 24 trees 0 trees 100% 

Energy 33 million BTUs 22 million BTUs 33% 

Greenhouse gases 
released-CO2, equivalent 

5,601 pounds 3,533 pounds 37% 

Waste water 22,853 gallons 11,635 gallons 49% 

Solid waste 1,922 pounds 1,171 pounds 39% 

Source: Kinsella (2012). 
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Amounts of environmental benefits to be gained by source-separated collection of 

1 ton of recyclable waste paper as given in Table 5 were converted into metric system 

measurement units (Table 6). 

 

Table 6. Environmental Benefits Obtained by Recycling of 1 Tons of Paper 
Waste (Kinsella 2012) 

Types of Benefits 1 ton virgin  fiber paper 

1 ton 100% recycled paper 
environmental saving from recyled content 

Percent % Amount 

Trees 24 trees  100% 24 trees 

Energy  9671,35 kwh 33%  6,448 kwh 

Greenhouse gases 
released-CO2, equivalent 

2.541ton  37% 1.603 ton 

Waste water 86,508 Litre  49% 44,043 ton 

 Solid waste 0.872 ton 39% 0.5 ton 

Source: Kinsella (2012). 

 

In conclusion, in this study, the amounts of environmental benefits arising from separate 

collection of 1 ton waste paper by using Table 6 and the literature are given below;  

P1: trees not cut, 24 trees, 

P2: electricity saved, 6,448 kwh,  

P3: saved water, 4.40 ton,  

P4: CO2 not emitted to the atmosphere: 1.6 ton, 

P5: Saved solid waste storage area 2 m3, 

P6: revenues obtained from 4.2 m2 forestry area saved from destruction, 

P7: The amount of scrap paper, 1 ton, 

(AGED 2017; Yorulmaz 2014; Öztürk 2013; Kinsella 2012; Ertürk and Görgün 2011; 

Yıldızbaş 2007). 

Second stage: The monetary values of 7 environmental benefits specified in the first 

stage were determined as below:  

 P1: Average value of a coniferous pine tree that can be used for paper production was 

186.13 Turkish Liras (TRY) (61.57 United States Dollar (US$)) (TR Ministry of 

Forests and Water Affairs 2016; TR Central Bank of Turkey 2016) 

 P2: Price of electricity was 0.34 TRY (0.113 US$) per kWh (TEDAS 2016; Energy 

World Magazine 2016). 

 P3: Price of water was 9.32 TRY (3.08 US$) per ton (İSKİ 2016) 

 P4: Cost of prevention of atmospheric dispersion of CO2 was 194.50 TRY (64.34 US$) 

per ton (TR Ministry of Energy and Natural Resources 2016) 

 P5: Cost of waste landfill area was 7.40 TRY (2.450 US$) per m3 (Güllü 2006) 

 P6: Annual gain of pine forests was 0.42 TRY (0.14 US$) per m2 (Bekiroğlu 2002) 

 P7: Waste paper scrap value was 324.15 TRY (107.23 US$) per ton (Ayhan Metal 

Recycling Industry Limited Company 2016). 

It was not possible to obtain 2015 data for values of some of the benefits listed above (for 

instance P1, P6). In this case price indexes were used (TSI 2017).   

Third stage: Considering the number of rooms, recyclable waste paper capacities 

of the hotels in Istanbul have been determined.  For this calculation, values given in the 

Table 6 and also in Banar’s study (2015), which is still applicable for Turkey-Istanbul. 

Banar (2015) states “a hotel with 100 rooms can collect up to 50 thousand packaging boxes 
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thus contributing 1 ton of waste paper to the economy”. Based on this information, it was 

assumed that a hotel room can produce an average of 0.01 kg of recyclable waste paper. 

Approximate amounts of recyclable waste paper contribution of Istanbul’s hotels are given 

in the Table 7 (in 2015).  

 

Table 7. Amount of Assessable Waste Paper Collected in Istanbul's Hotels  

European Side Anatolian Side 

District 
Number of 

Rooms 
Recyled waste 
paper (tons) 

District 
Number of 

Rooms 
Recyled waste 

paper (ton) 

Fatih 19,821 198 Pendik 4,054 41 

Beyoğlu 11,412 114 Kadıköy 3,604 36 

Şişli 8,409 84 Ataşehir 1,952 20 

Beşiktaş 5,406 54 Üsküdar 1,352 14 

Bakırköy 3,003 30 Beykoz 1,051 11 

Others 12,012 120 Maltepe 901 9 

   Others 2,102 21 

Total 60,063 600 Total 15,016 152 

Overall: 752 tons 

 

As shown in Table 7, for 2015, a total amount of 750.8 tons of waste paper could 

have been obtained from hotels in Istanbul. Eighty percent of this figure was generated by 

the hotels in the European side of the city. 

Fourth stage: In this stage estimated values of environmental benefits (Qj) created 

by the recyclable waste paper collected from Istanbul’s hotels in the year 2015 (Table 8) 

by use of Tables 6 and 7.   

 

Table 8. Amounts of the Benefits of Recycling Waste Paper Obtained from 
Hotels in Istanbul by District (2015) 

  

District 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 

Trees 
(Number) 

Electricity 
(kWh) 

Water 
(ton) 

CO2   

ton) 
Landfill 

area (m3) 
Forestry 

Area (m2) 
Scrap 

Paper(ton) 

E
u
ro

p
e
a
n

 S
id

e
 

Fatih 4,757 1,278,058 872 317 396 8,424 198 

Beyoğlu 2,739 735,846 502 183 228 4,850 114 

Şişli 2,018 542,212 370 135 169 3,574 84 

Beşiktaş 1297 348,579 238 87 108 2,298 54 

Bakırköy 721 193,633 132 48 60 1,276 30 

Others 2,883 774,534 529 192 240 5,105 120 

Total 14,415 3,872,862 2,643 962 1201 25,527 600 

A
n
a
to

lia
n
 S

id
e

 

Pendik 973 261,402 178 65 81 1,723 41 

Kadıköy 865 232,386 159 58 72 1,532 36 

Ataşehir 468 125,865 86 31 39 830 20 

Üsküdar 325 87,177 60 22 27 575 14 

Beykoz 252 67,769 46 17 21 447 11 

Maltepe 216 58,097 40 14 18 383 9 

Others 505 135,537 93 34 42 893 21 

Total 3,604 968,233 662 241 300 6,383 152 

Overall 18,019 4,841,095 3,305 1,203 1,501 31,910 752 
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 Fifth stage: In the last stage, the total economic value of the environmental benefits 

created by the Istanbul hotels' collection of recyclable waste papers and delivery of them 

to the authorized units was calculated as follows: 
  

TEV = Pi × Qj                            (2)  
 

where Pi indicates the unit economic value (US$) of benefit i. (see: second stage), and Qj 

indicates the amount of benefit j. (see: Table 8).   

 
 
RESULTS AND DISCUSSION 
 

Descriptive Characteristics of Study Variables 
 

General environmental management 

The percentage distribution for the variables of the General Environmental 

Management group are given in Fig. 5. 

 

 
Fig. 5. General environmental management variables percentage distribution 

 

As shown in Fig. 5, in Istanbul’s hotels, over 75% of the participants stated that 

they have adopted an environmentally-sensitive service approach and environmental 

policy, and they preferred environmentally-friendly products (X4 and X5). More than 60% 

of the participants stated that they do not have a system in place to measure their 

environmental performances and do not participate in a green environment program (X1, 

X2, X3). For this reason, it is understood that Istanbul’s starred hotels attach importance to 

environmental management but sustainable tourism is yet to be adopted as a priotized 

strategic target. In TUROB (2013b) regarding certification environmental sustainability,  

Istanbul’s 5-star hotels’ level is “medium (3 points score) (excellent, 5 points; very weak, 

1 point). However, as the number of stars reduces, so does the level. In this research, it is 

stated that star hotels in Istanbul are in general poor level of sustainability certification 

status which corresponds to the findings of the Fig. 5.  
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Personnel responsibilities 

Figure 6 shows the percentage distribution of the results of the variables from the 

Personnel Responsibilities group. 

 
Fig. 6. Personnel responsibilities variables percentage distribution  

 

Figure 6 indicates that 80% of the participants preferred to employ environmentally 

friendly personnel (X7). In contrast, 70% of participants admitted that they do not have a 

set of criteria to evaluate environmentally sensitive personnel (X9), 73% stated they do not 

have an environment coordinator (X6), and 76% stated that the existing hotel staff did not 

receive any training related to environmental protection (X7). 

TUROB (2013b) points that Istanbul’s Hotels prefer most the “Greening Hotel” 

certificate among various sustainability and environmental protection certificates such as 

“Greening Hotel”, “Leed Certificate1, “GRI Reporting Principles”, “Green Star”, “ISO 

14001” and “ISO 26000 Social Responsibility” and that overall interest in certification is 

rather low and states that lack of interest by these hotels, which in fact host high numbers 

of foreign tourists in certificates that support sustainability is actually surprisingly. 

Moreover, in staff recruitment, the hotels attach 44% importance to expertise in 

environmental management and 20% in expertise in sustainability. These results support 

the conclusions given in Fig. 6.  

 

Energy and natural resources savings 

The percentage distribution of the responses to the variables in the Energy and 

Natural Resources Savings group are given in Fig. 7. 

As shown in Fig. 7, 53% of the participants stated that they do not pioneer in water 

and electricity related subjects (X20). However, 70% to 100% of the participants also stated 

that they take necessary precautions regarding water and energy savings (X16). According 

to these results, it is seen that Istanbul’s hotels are rather enthusiastic to take measures to 

reduce water and energy consumption. It is considered that this interest is caused by the 

rapid decreases in operation costs upon energy and water saving. A similar conclusion is 

reached in TUROB (2013b).  
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Fig. 7. Energy and natural resources savings variables percentage distribution 

 

Solid waste and waste paper recycling 

The percentage distribution of responses to the variables in the Solid Waste and 

Waste Paper Recycling group are given in Fig. 8. 

 

 
 

Fig. 8. Solid waste and waste paper recycling variables percentage distribution) 
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Figure 8 shows that, among the participants, 76% stated they place recycling bins 

at various points in the hotels (X23), 63% stated that they do not process the legally 

obligatory waste (X24), and 65% stated that they do not use recycled paper products (X25). 

In contrast, 52% stated that the recycling bins do not attract attention of the clients (X27), 

and 66% said they periodically deliver paper waste to solid waste collection centers (X28). 

These results indicate that the level of sensibility and/or awareness towards recycling of 

recyclable solid waste is rather good. However, this high level can be a result of legal 

obligations rather than volunteer action because two options under environmentalism and 

sustainable natural resource management as “Complying with legal obligations to process 

relevant waste” and “Use of recycled paper products” were approved with a ratio less than 

40%. According to TUROB (2013b) the hotels in Istanbul are not willing to perform 

activities related to environmental conservation and sustainability, but this situation can 

change with the increase of environmentalist tourists and pressures on the tourism sector. 

H1  

 

Knowledge of recycling paper waste  

Fifty percent of the study participants stated that they dump paper waste in the 

proper recycling bins (X31). Moreover, 80% of the participants were aware that paper 

waste accounts for more than half of the total recyclable solid waste (X32). However, 70% 

did not know about the multitude of benefits obtained from recycling paper waste (X33). 

Various studies conducted in different neighborhoods of Istanbul showed similar results 

concerning the level of knowledge and awareness of environmental pollution, forestry 

preservation, and recycling. These results indicate that sensibility of Istanbul’s hotels 

towards environmental protection and sustainable management of natural resources  is not 

as developped as necessary. TUROB (2013b) provides similar results.  

 

Results of the Chi-square Test of Independence 
The chi-square test of independence is a non-parametrical relationship analysis 

technique. The results of the chi-square test conducted within the framework of this study 

are given in Table 9. For the analysis, a 2×2 Crosstab and degree of freedom (df) of 1 were 

used. The hypotheses were tested according to the Yates’ chi-square test continuity 

correction values. At a significance level of 5%, if the Asymp. Sig. (p) of the continuity 

correction value was <0.05, then the hypothesis Ha was assumed. If it was > 0.05, then the 

hypothesis H0 was assumed. 

Upon examination of the results given in Table 9, it was determined that the Asymp. 

Sig. (2-sided) (p) values in the highlighted cells were <0.05. Therefore, it was assumed that 

there was a relationship among the variables of those cells (Hypothesis Ha accepted). 

Consequently, Table 9 showed a statistically significant correlation between: 1- The 

variables X1, X2, X3, X4, X5, X6, and X8, and the variables X28 and X29, 2-The variables 

X1, X2, X3, X4, X7, X8, and X9, and the variable X25, and 3-The variables X3 and X6, and 

the variable X30. 
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Table 9. Results of the Chi-square Test 
 X10 X11 X14 X15 X16 X17 X18 X19 X20 X21 X22 X23 X24 X25 X26 X27 X28 X29 X30 X31 

X1 
2 

valuea 
.65 1.36 .39 .00 2.65 .70 2.87 .13 .00 15.5 11.51 6.81 .60 3.90 7.19 7.81 9.58 9.58 1.44 8.4 

pb .42 .24 .53 .98 .10 .40 .09 .72 1.00 .00c .00c .01c .44 .048c .01c .005c .00c .00c 0.23 .00c 

X2 
2 

value 
6.45 15.17 2.23 .00 11.5 3.51 .08 .03 1.67 33.08 25.2 12.8 .21 11.10 28.3 .027 34.99 34.99 .16 15.1 

p .01c .00c .14 1.00 .00c .06 .78 .85 .20 .00c .00c .00c .65 .00c .00c .87 .00c .00c .29 .00c 

X3 
2 

value 
3.49 5.27 .00 .08 .721 .39 .00 .00 .00 6.48 7.86 .23 .00 6.56 8.9 1.28 5.29 5.29 4.82 2.9 

p .06 .02c 1.00 .77 .40 .53 1.00 1.00 .98 .01c .01c .63 .99 .01c .00c .26 .02c .02c .03c .08 

X4 
2 

value 
5.53 6.49 9.10 .00 7.33 8.85 .57 .00 2.28 11.53 7.20 9.90 5.02 5.79 8.54 .211 21.31 21.31 .13 9.3 

p .02c .01c .00c 1.00 .01c .00c .45 1.00 .13 .00c .01c .00c .03c .016c .00c .65 .00c .00c .71 .00c 

X5 
2 

value 
1.39 4.16 3.56 .020 1.49 1.28 .24 .00 .06 5.25 2.4 1.55 .00 1.06 d .03 6.77 6.76 .06 1.3 

p .24 .04c .059 .89 .22 .26 .62 1.00 .80 .02c .12 .21 1.00 .30 d .87 .01c .01c .80 .26 

X6 
2 

value 
.00 .00 .00 2.7 .47 c 2.02 .00 6.88 17.18 15.34 4.41 12.28 .25 .25 11.56 17.03 17.04 7.80 .00 

p 1.00 1.00 1.00 .103 .49 c .16 1.00 .01c .00c .00c .04c .00c .62 .61 .00c .00c .00c .01c 1.00 

X7 
2 

value 
5.87 5.42 .00 .30 .75 .07 .56 .00 0.00 3.26 4.06 .48 .62 4.05 5.19 .00 3.27 3.27 .00 1.4 

(p) .015c .02c .95 .58 .38 .79 .45 1.00 1.00 .07 .04 .49 .432 .04c .02c .99 .07 .07 1.00 .24 

X8 
2 

value 

18.2
3 

3.56 .10 .80 .67 .75 .00 .032 .00 8.88 5.11 .99 .69 5.56 8.88 .00 9.05 9.05 1.11 5.1 

(p) .00c .06 .75 .39 .41 .39 1.00 .86 .96 .00c .02c .32 .57 .02c .00c 1.00 .00c .01c .29 .02c 

X9 
2 

value 
1.49 7.75 .08 .00 9.58 1.02 1.87 .00 .49 3.76 3.08 .00 .00 7.53 2.25 .15 2.91 2.91 .00c 5.8 

p .22 .01c .78 1.00 .00c .31 .17 1.00 .48 .05 .08 1.00 1.00 .01c .13 .69 .09 .09 1.00 .02c 

a. Computed only for a 2 × 2 table; Yates’ chi-square (Continuity correction) value 
b. p: Asymp. Sig. (2-sided) 
c. Because p < 0.05%, then Ha: Variables are not independent from each other (relationship among the variables)  
d. Not assuming the null hypothesis
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According to these results, it is accepted, with a confidence level of 95%, that if the 

managers in Istanbul’s hotels are sensitive to the environment and to sustainable natural 

resource management, and if they are qualified enough to test the environmental and 

protective tendency of their staff, then it is assumed that these hotels have environmental 

protection policies in place and they will support their personnel’s training in 

environmental protection and they will collect the waste paper separated at source. 

However, this assumption only applies to starred hotels because smaller hotels have no 

sensibility towards environmental protection and sustainable tourism. It was determined 

that the larger hotels, especially those members of a chain attach more importance to 

sustainability (Zhang et al. 2008). 

 
Economic Contribution of Recycling Waste Paper Generated in Istanbul 
Hotels 

This section calculated the monetary equivalent of the seven benefits from 

recyclable waste paper, and that of the seven environmental benefits created by the total 

amount of waste paper assumed to be delivered to recycling facilities by Istanbul hotels in 

2015.  

The economic values of the benefits of recycling waste paper from hotels in 

Istanbul are given in Table 10 by district (by 2015).  

 

Table 10. Economic Values of the Benefits of Recycling Waste Paper (Pi × Qj) 
from Hotels in Istanbul by District (2015) 

 District 
P1 × Q1 
 (US$) 

P2×Q2 

 (US$) 
P3×Q3 

(US$) 
P4×Q4 

(US$) 
P5×Q5 

(US$) 
P6×Q6 

(US$) 
P7×Q7 

(US$) 

TEV 

Pi×Qi 

E
u
ro

p
e
a
n

 S
id

e
 Fatih 271,530 127,806 2,485 18,820 1,782 1,179 19,590 164,246 

Beyoğlu 156,342 73,585 1,431 10,865 1,026 679 11,279 255,207 

Şişli 115,187 54,221 1,055 8,015 761 500 8,311 188,050 

Beşiktaş 74,033 34,858 678 5,165 486 322 5,343 120,885 

Bakırköy 41,155 19,363 376 2,850 270 179 2,968 64,596 

Others 164,562 77,453 1,508 11,399 1,080 715 11,873 267,618 

Total 822,808 387,286 7,533 57,114 5,405 3,574 59,364 1,060,602 

A
n
a
to

lia
n
 S

id
e

 

Pendik 55,539 26,140 507 3,859 365 241 4,057 67,182 

Kadıköy 49,374 23,239 453 3443 324 214 3,562 80,609 

Ataşehir 26,713 12,587 245 1,840 176 116 1979 42,000 

Üsküdar 18,551 8,718 171 1,306 122 81 1,385 30,334 

Beykoz 14,384 6,777 131 1,009 95 63 1,088 23,547 

Maltepe 12,329 5,810 114 831 81 54 890 14,880 

Others 28,825 13,554 265 2,019 189 125 2,078 47,055 

Total 205,716 96,823 1,887 14,308 1,350 894 15,039 305,607 

 Overall 1,028,525 484,110 9,419 71,422 6,755 4,467 74,403 1,366,209 

 

The distribution by district of the economic benefits of hotels that contributed to 

waste paper recycling in Istanbul is given in Table 11. 
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Table 11. Total Economic Value of the Contribution to Waste Paper Recycling in 
Istanbul by District (2015) 

European Side Anatolian Side 

District 
Waste 
Paper 
(ton) 

TEV 
(US$) 

District 
Waste Paper 

(ton) 
TEV 

(US$) 

Fatih 198 164,246 Pendik 41 67,182 

Beyoğlu 114 255,207 Kadıköy 36 80,609 

Şişli 84 188,050 Ataşehir 19 42,000 

Beşiktaş 54 120,885 Üsküdar 14 30,334 

Bakırköy 30 64,596 Beykoz 10 23,547 

Others 12 267,618 Maltepe 9 14,880 

   Others 21 47,055 

Total 600 1,060,602 Total 150 305,607 

Overall TEV =1,366,209 US$ 

 

Table 11 indicates that the contribution from the European side to this figure was 

1,060,602 US$, while the Anatolian side contributed 305,607 US$. There was a total 

amount of 1,366,209 US$ for Istanbul in 2015.  The natural resources of European Side 

has been destroyed to a degree much higher than the Anatolian Side due to various reasons 

such as residence, industry, commerce, transportation (airports, motorways) and tourism 

(Karakaya 2008). The fact that European Side’s hotels contribute 4 times more than 

Anatolian Side can be accepted as a small compensation for this destruction.  

Assuming that recyclable waste paper is recycled an average of 5 times in a year, 

the monetary equivalance of environmental benefits obtained reaches 6.8 million US 

dollars. The 6.8 million worth of environmental benefits created by Istanbul’s Hotels, 

corresponds 1.6% of Istanbul Metropolitan Municipality’s 2015 budget (US$ 422.4 

million) (IBB 2015). On the other hand, this figure corresponds 78% of Turkey’s paper and 

paper products sector’s average foreign trade deficit in last five years (Çevik 2016). 

  86% of Turkey’s lands are under threat of erosion and half of the forestry lands, 

that cover 22% of country are damaged. For this reason, TR Ministry of Forests and Water 

Affairs attach great importance to forestation activities and provides incentives to those 

who wish to privately conduct forestation activities up to 3300-3700 US$ (TR Ministry of 

Forest and Water Affairs 2017). With the figures explained above, Istanbul’s hotels can 

provide support for 390 hectares of forestation on average per year.  

It is known that sustainability-related activities of hoteling sector are affected by 

motivation and moral values. For this reason, knowledge about the magnitude of positive 

impact of environment-friendly activities would be a motivating factor for this sector.  

Starting from 1960s economic development plans have been prepared and 

implemented in Turkey. These plans are prepared for 5 years’ periods and define objectives 

to strengthen the sectors. Concerning advancement of waste recycling, the 10th 

Development Plan which belongs to the period of 2014-2018 specifies various objectives 

including; -stressing recycling and re-use practices in industry, - promotion of benefits of 

recycling as an important dimension of solid waste management, -development of 

standards of recycled secondary products and, -incentivizing and guidance for recycling. 

These objectives also indicate that waste recycling does not attract necessary interest in 



 

PEER-REVIEWED ARTICLE  bioresources.com 

 

 

Bekiroglu et al. (2017). “Recycling paper in hotels,” BioResources 12(4), 6924-6955.          6949 

Turkey. Nonetheless, inclusion of these objectives in nation-wide development plans 

indicates that the waste recycling is addressed at national level (TR Ministry of Science, 

Industry and Technology 2013). The present study determined that despite Istanbul’s hotels 

high (100%) sensibility towards measures that reduce the operation costs such as water and 

electric savings, the interest in sustainable natural resource management such as re-

introduction of waste paper into the economy is rather low. This being said, the present 

study also establishes that the Istanbul’s hotels’ contribution to recycling efforts would be 

significant if only 1 tons of waste paper is collected per each 100 rooms.  

 
 
CONCLUSIONS 
 
1. Despite limited forest sources, the recycling rate of recyclable waste paper is rather low 

(50%). Nonetheless currently there are many ongoing scientific research and practices 

to increase the collection of recyclable waste paper by separation at source.  

2. An increase in the number of individuals supporting environmental protection and 

sustainable natural resource management are forcing enterprises to reduce 

environmental pollution and natural resource destruction they cause.  

3. Laws ensure that enterprises undertake environmental management activities to reach 

normal levels. On the other hand, businesses need motivation to improve environmental 

management at an advanced level. 

4. There was a positive correlation between the financial performance of hotels and their 

environmental management because of the increased sensitivity and awareness from 

customers towards environmental subjects. 

5. Turkey is one of the top 10 countries that receives highest number of tourists in the 

world. Being the city that receives highest number of tourists in Turkey (ten million 

per year) Istanbul has the highest room- and bed-capacity.  

6. Population growth, technological development and changing lifestyles rapidly 

increased the number of people travelling. For this reason, tourism and hoteling, as one 

of its sub-sectors have been among the fastest growing sectors. These sectors, which 

are also referred to as smokeless industry, have harmed natural resources, especially 

forests, which are their actual the capital. For this reason, these two sectors support the 

conservation of the environment and the sustainable management of natural resources.  

7. Seventy percent of managers and employees of hotels in Istanbul adopted an 

environmentally-sensitive service approach, but the hotels did not have a coordinator 

for guidance in environmental subjects and lacked knowledge on the benefits of 

recycling waste paper. However, nearly all of Istanbul hotels took necessary measures 

for water and energy savings. According to these results, it can be stated that Istanbul’s 

hotels pay attantion to environment-waste management yet they do not engage in 

sustainable management of natural resources at desirable levels.  

8. Recycling of waste paper provides significant contributions to the sustainable 

management of forestry resources, water and energy sectors, and the environment. For 

instance, Istanbul’s hotels (with 75 thousand total number of rooms), collected and 

reintroduced to the economy a 752 tons of recyclable waste paper (through seperation 

at source method) in the year 2015. This figure stands for 18 thousands of trees 
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remained uncut and 4.8 million kwh of electricity and 3.3 tons of water saved and 1.2 

tons of CO2 emission prevented.  

9. Turkey is dependent on foreign sources for paper and paper products sector. For this 

reason, there is a constant foreign trade deficit in this sector (average foreign trade 

deficit for the last 5-year’s period is 1.8 million US$). The total estimated economic 

value of environmental benefits created by source-separated collection of waste paper 

by hotels in Istanbul is 1.4 million US$ (only benefits of trees, water, electricity, CO2 

and landfill area were considered). This figure corresponds 78% of foreign trade deficit 

of Turkey’s paper and paper products sector.  

10. Consequently, given the problems that concern the supply of raw materials and inputs 

for paper production in Istanbul hotels, the re-introduction of recycling of paper into 

the economy would serve as a good means to reduce foreign dependency and 

environmental pollution, and support the sustainable management of forests and other 

natural resources. 
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